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1148406/2024/Sat. Design Section - DG DD

SATD/DD FreeDish Expansion Additional Two Streams /Feb 2024

1. Introduction

This project cnvisages expansion of Doordarshan's present DI FreeDish platform.
Presently, DI} FreeDish Platform is up-iinking 94 TV channels & 40 Radic channels in
MPEG-2, DVB-S standard in free to air mede by using 5 transponders and 22 TV
channels(20 SD + 2 HD) & 8 Radio channels in MPEG-4, DVB-52 standard with DVB-
CAS compliant headend in one transponder.

DD FreeDish platform is proposed to be expanded by providing ﬂddltlDl’l&iff‘WO streams
with RF Systems in addition to existing six streams. It has provision for. uplmlﬁlg of
HDTV and SDTV channels. Inclusion of each HDTV channel in H. 265:’HEV(“ will resuit
in a loss of few SDTV channels.

1.1 Proposed Expansion

1.i.k. Compression Configuration (Encoders, IP Encapsulater / Mux and

NMS)
£ Proposed System
2
$E Configuration of DVB- | Compression Standard Uplink
£ 27 TV & Radio Encoder | CAS Standard
Chassis ?
7 | (X+2)SDTV | 8Radio | Yes |i)SD-MPEG-2 & MPEG-4 | DVB-S &
& HDTV Channel ii) HD-MPEG-4 & HEVC DVB-S2
8 (X+2)SDTV | 8Radio | Yes |1)SD-MPEG-2 & MPEG-4 | DVB-S &
& HDTV | Channel i) HD-MPEG-4 & HEVC | DVB-§2

Note: X- No. of iin¢oder chassis required «s per technical specification of
Compression system for SDTYV & HDTV channels and Radio Channel.

I the offered equipment shall be Conditional Access System (CAS-Generic)
compliant for encryption & decryption of all services. Services like DVB-CSA (V-1
& V-2) supparted DVB-CAS with simulcrypt encryption, Sobtitling , Audio
deseriptor, EPG, closed captioning etc will be carried by the DD FreeDish platform
and the equipment offercd by the bidder shall be capable of carrying these services
without any limitation or requiring upgradation by way of hardware and sofiware,
The offered Compression System shall also be Video on Demand (VoD) & NVoD
with .TS format compliant, however Storage server, Play out system, GSM or 1P
hased network for return path are not in the scope of this tender.

S_Specification for SITC for Expansion of FreeDish_ Two stream & RE Systems 12022024 _Page 3
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1148406/2024/Sat. Design Section - DG DD

-1.1.2, IF and RF Syste:x (Modulator, Upconverter, HPA, RT System)

F!g Proposed System
= Configuration of Config- Uplink Remarks
B 2 Satellite Modulator uration Antenna_
E and Ku band of HPA System
= upconverter
K-15 | {I+1) (I+1)1F (1+1) RF Fxisting 9.0 | RF output of
DVB-S & to Ku Amplifier | mir. RF Uplink | 1+1 HPA shall
S-2 band Parabolic Dish | be combined
compliant | Converter Antenna with existing
Satellite Sysiem No. 2 3+1 HPA
Maodulator and 3 (ata time | svstem and
any one) feed to H-Pole
of Antenna
System No. 2
and 3 (Ala
L : time any one)
K-7 [ {1+]) {1+1) iF (1+1Y RF - Existing 9.0 RF output of
DVB-S & to Ku Amplifier | mtr. RF Uplink |1+1 HPA shall
§-2 band ' Parabolic Dish | be feed 1o V-
compliant  Converter Antenna Pole of
Satellite System No. | Antenna
Medulator and 3 (atatime | System No. |
| any one) and 3 (Ata
time any one)

2. Scope of Work

The execution.of SITC {Supply, Instaliation, Testing and Commissioning) is required as

stated in “[nyitation for

Bid” and on the terms specified in the description of Technical

Specification for “Expansion of DD FreeDish platform by SITC of additional two streams
with RF systems along with “Instruction to Bidder” at Appendix-A, “General Terms and

Conditions™
_document.

.T'hc scope of this project includes Supply, Installation,

Input and Base Band System, Compression system, Modulator
System, Measuring System, RF System including two sets of (1+1) KHPA,

at Appendix-B, and Bid evaluation criteria at Apperdix-C of the Bid

Testing and Commissioning
(SITC) for two additional streams with RF Systems consisting of but not limited to the

system, Monitoring

twao sets of

{1+1) Up-convertors system, associated waveguides and Power Supply System and

associated works ete for Ku-Band DD FreeDish Platform at Todapur.

Delhi. The

nomenclature of these two SDTV streams shall be 7" and 8" stream. All equipment of
these streams shall also be capable to take HDTV channel withoutl any limitation or
requiring any upgradation by way of hardware and software. These equipment will be

. ___.____
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1148406/2024/Sat. Design Section - DG DD

used as an alternative to upgrade the SDTV channels to HD'TV. Broadly the scope of the
project consists of:

2.1.1. Bidder shall supply, install, test and commission (S8ITC) 1 set of L band Line
amplifter Lo be installed in Porta cabin; and supplying & laying of 20 Nos L Band
Signal cables from Existing 1:2 Splitter installed in Porta cabin to Line amplifier.

2.1.2. Bidder shall supply, iastall, test & commission (SITC) of 64 Ports 1:4 splitter in
old compression roon..

2.1.3. Bidder shall supply, install, test and commission (SITC) | set of L Band.‘Router
including minimum 64x192 L-Band Input & Output ports, X-Y/Router control
panel with cable, dual redundant power supply units and accessories in old
coOmpression room.

2.1.4. Bidder shall supply & lay L band Cables belween L band Line amplifier (to be
- installed in Porta cabin) to L band splitter {to be installed in old compression
room); also supplying & laying of L band Cables betweén. L band splitter and L

band Router to be instailed in old Compression room.

2.1.5, Bidder shall supply, install, test & commission (SITC), 22 Nos L Band Signal
cables from Existing 64 X 192 L band Router- | (Main) installed In new
Compression Room to 64 X 192 L Band Router installed in existing Compression
Room and 22 Nos. Standby L band«{Cables with Connector from Existing 64 X
192 L band Router- 2 (Standby).installed in new Compression Room to L Band
Router installed in existing Compression Room.

2.1.6. Bidder shali supply, install, test and commission {SITC) 2 lots of IRDs for SDTV
and HDTV channel. Each' lot of IRDs shall be ollered in (Y+4) chassis
configuration, if one professional [IRD mounted in one Chassis. Whereas, cach lot
of IRDs shall be offered in {Y+2) chassis configuration, if more than one
professional IRDs moanted in ore chassis. Here "Y" is No. of Chiussin required to
mount'.ccommodae 2o Nos. Professional liDs. Further, IRD racks sihall be
wired for 2 additional chassis of professional [RDs in each lot,

2.1.7. Bidder shall suppiy, install, test and commission (SITC) 2 lots of [RDs for Radio
channel. Each lot of [RDs shall be offered in {(Z+4) chassis configuration, if one
professional IRD mounted in one Chassis. Whereas, each lot of IRDs shall be
offered in (Z+2) chassis configuration, if more than one professional IRDs
mounted in one chassis. Here "Z" s No. of Chassis requited o
mount/accommodate 8§ Nos. Professional IRDs.

2.1.8. Bidder shall supply, instali, test and commission (SITC) 2 sets of SD/HD-SDI
Router which consist af minimum 64x54 HDB-SDI Input & Ot ports with X-Y
remote sontrol panci aiid single bus remote wontrol panel. All 64x64 i1D-8D]
Input & Output ports shall also be capable to take SD-SDI signal without any
limitation ot upgradation/downgrading by way of hardware and soltware.

— —
S Specification for SITC for Expanston of FreeDish_Two stream & RF Systems 12022024 _Page 5
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2,1.9. Bidder shall supply, install, test and commission (SITC) 2 seis of IP data switch

(48 Port) in (1+1) configuration for TV channel and 2 sets of IP Data swiich (24
Port} in (1+1) conliguration for Radio Channel. Each set of 1P dala switch in
{1+1) configuration shall be used for feeding {P input (Audio/Video & Audio
content) to the Encoders of ane compression system.

2.1.10, Bidder shall supply, install, test and commission (81TC) 2 sets of compression

system having 1.264/MPEG-4 and H.265/11EVC compliant Encoders in (X+2)
chassis configuration where “X" is no. of chassis comprising of atleast 16 HDTV
Encoders with SDT 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 upgradatton /downgrading by way of hardware and soflware.

Further, all the above encoder chassiy of compression system shall also he capable
to take MPEG-2 TS over [P input with decoding of MPEG-2, H.264/MPEG-4-
AVC and T1.265/HEVC Main 10 compressed contents to haschand 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°8DTV channel in MPEG-2 &
H.264/MPEG-4 (at a time anyone standard) as tabuiated in technical specification
without any limitation or requiring upgradation/downgrading by way of hardware
and software. The encoding combination of SD & HD Channel is abulated in
encoder specification section.

2.1.11. Bidder shall supply, installytestand commission (SITC) 2 sets of [P data switch in

{(1+1) configuration. Each set of IP data switch in (141) configuraiion shall be
used for feeding TP input {Audio/Video Content) to one set of (1+1} IP
Encapsulator system.

2.1.12. Bidder shall supply, install, test and commission {SITC) 2 sets of IP Lncapsulator

in (I+1) configuration, Each set of (1+1) IP Encapsulator shall be uscd for
transmission of one transport stream.

i

2.1.43, Bidder shall supply, install, test & commission (SITC) 2 sets of 16x16 or better

mattix ASI router with dual redundant power supply, X-Y remate panel and
single Bus panel,

2114 Bidder shall supply, install, test & commission (SITC) 2 sets of Compression

Network Management Systern (NMS) in (1+1) configuration to control and
monitor new streams i.e. 7 and 8" 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 Routcr, [P Switch
etc) of one transport stream.

S Specification for SITC for Expansion of FreeDish_ Two stream & RF Systems_ 12022024 _Page 6

B~ LAL

#

(h (

g . r__l ln. AT £

64



1148406/2024/Sat.

2,1.15.

2.1.16.

2.1.17.

2.1.18

2.1.19.

2.1.20.

S Specification for SITC for Expansion of FreeDish_ Two stream & RF Systems_12022024_Page 7
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Bidder shall supply, install, test and commission (SITC) 2 sets of 3G/HD/SD SD1,
DVB/AS] Compliant Distribution Amplifier system for receiving MPEG-2 TS
DVB/ASI signal of two new Compression chains  in old compression reom to
Digital Satellite Modulators to be installed in Porta Cabin. One set consisting of
two Distribution Amplifiers mounted in one chassis with dual redundant power
supply, to be inslalled in porta cabin and used for each compression chain.

Bidder shall supply, instal!, test and commission (SITC) 2 sets. of 3G/HD/SD SDI,
DYB/ASI Compliant Distribution Amplifier system for receiving MPEG-2 TS
DVB/AST signal of two existing Compression chains in old compression jcom to
Digital Satellite Modulators to be installed in Porta Cabin. One set consisting-of
two Distribution Amplifiers mounted in one chassis with dual redundant spower
supply, to be installed in porta cabin and used for each compression chain.

Bidder shall supply, install, test and commission (SITC) 8 sets of 3G/HD/SD SDI,
DVB/ASI Compliant Distribution Amplifier system for receiving MPEG-2 T3
DVB/ASI signal of four existing Compression chains in new compression room
to Digital Satellite Modulators to be installed in Porta Cabin. One set consisting of
two Distribution Amplifiers mounted in one chassis with dual redundant power
supply. For each compression chain, one set is to be installed in old compression
rocm and another set is to be instalied ir. Porta Cabin.

Bidder shall supply and laying of HD SD cables with matching connectors for
receiving MPEG-2 TS /DVB AS!| of each four Compression chains (two existing
and two offered} (i.e. from respective ASI Routers) in old compression room to
Distribution Amplifier system of respective Digital Satellite Modulators o be
installed in Porta Cabin.

Bidder shall supply and laving of HD SDI cables with matching connectors for
receiving MPEG-2 TS /DVB ASI of each four existing Compression chains, from
respective Distribution Amplifier system (to be installed in old compression room)
to Distribution Amplifier system of respective Digital Saiellite Modulators to be
installed in Potta Cabin. '

Bidder shall supply. install, test and commission (SITC) 4 sets of Optical Fiber
Communication link (OFC) system for receiving MPEG-2 TS over 1P of four
Compression chains {(two existing and two offered) originated from old
compression room to Digital Satellite Modulators 1o be installed in Porta Cabin.
One set Optical Fiber Communication link (OFC) system consisting of two
Optical Transmitter mounted in one chassis with dual redundant power supply to
be installed in old compression room, two Optical Receiver mounted in one
chassis with dual redundant power supply to be installed in porta cabin, required
SFP optical device cartridges and standard accessories.

/'y
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2.1.21.

2.1.22.

2.1.23.

2.1.24.

2.1.25.

2.1.26.

2.1.27,

Bidder shall supply, install, test and commission (8ITC) 4 sets of Optical Fiber
Communication link {OFC) systern for receiving MPEG-2 TS over [P of four
Compression chains originated fram new compression room to Digital Satellite
Modulators to be installed in Porta Cabin, One set Optical Fiber Communication
{ink (OFC) systcm consisting of two Optical Transmitter mounted in one chassis
with duoal redundant power supply Lo be instaiied in old compression room, two
Optical Receiver mounted in cne chassis with dual redundant power supply to be
ingtalled in porta cabin, required SFP optical device cartridges and standard
ACCESSOries.

Bidder shall supply, install, test and commission (SITC) 3 sets of single-modc 24~
corc outdoor type Optical Fiber Cable between Optical Transmitter to be mstalled
in old compression room and Optical Receiver 10 be installed in Porta Cabin,
alongwith required Fiber Management system and standard accessories for four
Compression chains (Two new and two existing).

Bidder shall supply, install, test and commission (SITC) 3 sets of single-mode 24-
core outdoor type Optical Fiber Cable between Outical Transraitter to be installed
in new compression room ana Optical Receiver to be installed in Porta Cabin,
alongwith required Fiber Management sysiem and standard accessories for four
existing Compression chains.

Bidder shall supply, lay IP cables with suitable connector from existing EPG and
PSI/ST Generator/Server, [P data switch being used for IP streaming (Audio/Video
Content, Data) , NTP server to niew compressiosn system.

Bidder shall supply, install, test & commission (SITC} 8 sets of DVB-S and
DVB-S2 compliant Modulators in (1+1) configuration including IF
redundancy switch.

Bidder shall. supply, install, test & commission (8ITC) two sets of (I+1) Up-
convertors q}stem RF redundancy switches and other accessories.

Bidder shall supply, install, test & commission (SITC) two sets of {[+1} (Ku
Band) Klystron High Power Amplifiers (KHPAs), Ku band Diplexer, Automatic

s Dehydrator, Waveguide Switches, Waveguides, RF Equipment Control system

- and Sther accessories etc.

ezirs

¥ .Q;%w

2.1.29,

§_Specification for SITC for Expansion of FreeDish_ Two siream & RF Systcms 12022024 _Pagc 8

The bidder shall supply, install, test & commuission (SITC) one set of RF NMS
system comprising ol (1+1) server and one client PCs with one client license for
monitoring of RF chain of 2x(1+1) RTF System of two Carrier and Satellite
Modulator system in manitaring room,

Bidder shall supply, install, test & commission {SITC) Sub Distribution Boards
(SDBs) fitted with industrial type MCCBs & MCBs in Oid compression teom and
Monitaring Room for each source of power supply which caters the load of all
new equipment in the respective room.
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2.1.30.

2.1.31.

2.1.32.

2.1.33.

2.1.34.

2.1.35.

2.1.36.

2.1.37,

Bidder shall supply, install, test & commission (SITC) Power Supply cables
(Minimum 70 Sqmun, 4 core copper Multi strand) between output of UPS PDPs to
above said SDBs installed in Old compression room and Monitoring Room.

Bidder shall supply, install, test & commission (SITC) Sub Distribution Boards
(SDBs) fitted with industrial type MCCBs & MCBs in Porta cabin for cach source
of power supply which caters the load of all new equipment (Except HPA) in the
porta Cabin.

Bjdder shall supply, install, test & commission (SITC) Power Supply cables
(Minimum 70 Sgmm. # core copjser Multi strand) between ouiput of L'T’ PLDPs to
above said SDBs installed in Porta Cabin.

Bidder shall supply, install, test & commission (SITC) 1 set of 4"’ RU, 197,
1060mm (depth) equipment ventilated racks for installation of all offered
equipment. The suggestive number of equipment racks is approx 18 (excluding
HP A racks) however may increase as per the solution offered. All the racks are to
be provided with minimum two sets of Mains Distribution Units (MDUs), each
having, inbuilt with MDU or external, dual input, single phase automatic power
transfer/static switch connected between two sources of power supply routed
through physically isolated routes. Please refer DRG.No.10.

Bidder shall supply, install, test o commission (SITC) cab!s trays fas per site
requireinent) on top oi all equipment racks and as per approved layout of all
equipment, all inter connecting cables {Audio/video, RF, power supply , control ,
data, earthing, sensor cables ete) shall be laid on cable tray and roufed from top of
racks.

The bidder shall provide minimum 8 sets of earth pits for this DTH set up. Please
refer drawing no 12.

Bidder shall supply and install one set of measuring equipment as per BOM.

The bidder shall supply, install, test& commission (SITC) 1 set of 64x64 SD-SDI

- & HD-SDI/ASI compatible router with dual redundant power supply, X-Y remote

2.1.38,

2.1.39.

2.1.40.

R g e T

pane! end single Bus panel for confidence ievei imonitoring.

Bidder shail supply, install, test & commission (SITC) 2 set of confidence level
monitoring system.

Bidder shall supply, install, test & commission (S1TC) 4 sets of multi-viewer
display systern (For monitoring of Input source, Ku band DD FreeDish Downlink
signal). Each set of Multi Viewer display system shall display minimum 40 SDTV
channels including 16 HDTV channels.

Bidder shall supply, install, test & commission (SITCY 4 nos., 35 inches (nominal)
{diagonal) new LGD monitor, with: back-lit LED Based ¢! sploy system for
monitering o7 mput i’V & Radio sources und Y.u band DD FREEDISH dovnlink
signal. :

5_Specification for SITC for Expansion of FreeDish_ Two stream & RF Systems 12022024 _Page 9
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1148406/2024/Sat. Design Section - DG DD

2.1.4]1. Bidder shall supply, install, test & commission (SITC) I set of 16 Channcl multi-
viewer system for confidance monitoring of onc channel of each eight carrier of
Ku band DD FreeDish platform simultaneously in porta cabin.

2.1.42, Bidder shall provide furniture for mstallation of various offered monitoring
equipment in monitoring and control room matching with existing furniture.

3. Wark Experience for YVendor and OEMs

3.1 Work Experience for Selection of the vendor:-

3.0.1  Bidder must have his local olfice/authorized representative/dealer in [ndia
for after sales service suppaoit.

3.1.2  The Bidder shall have to mect the following Work experience:-

Wark Experience- (Self - |a. One Similar work®* of minimum value of 8%
certified  with  relevant of estimated cost of the project.
documents*)- ' or
b. Two Similar works™* of miniraum value of 60%
of e estimated cost of project,
or
¢. Three Similar works** of minimum value of
'40% of the estimated cost of project.

Note:

a) *Self-certified with Relevant document means 1o provide copies of work
orderforders clearly” menfioning the cost of the project/projects and Receipt
Certificate/successful completion certificate/Factory dispatch
document/Pelivery Challan/Copy of Invoice of the project/projects to various
organizations along with the bid..

b} **.‘_'limif:a:r works will be defincd hased on scope of the work or SITC of Earth
_Station/Téleport {for DTH/Digital Earth Station/DTT/DVB-C/VSAT/NSNG/T
Based Broadeasting Equipment {i.e. as a standalone or in combination of these
works) in any past five financial years during the period 2016-2017 to 2022-
2023. Similar Work may be exceuted with any Central and State Government
agency, PSUs, Private organizations. Bidder shall provide list of all the self-
Ty, cerified relevant document of such work experience along with their cost in
Rupees.

E—
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3.2

33

Y S— e — RN

Eligibility eritevia for OEM of Input and Baseband System:-

3.2.1.]1 Bidder shail offer L band Kouter/Matrix of only those OEMs who are having
past expericnce 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.

3.2.1.2 OEM of the offered equipment must have manufactured and supplied the
offered equipment to the lcading broadcaster as mentioned in the table
below in any past five financial years during the period 2016-2017 to 2022-
2023: Na, "

8. No. Offered Equipment Qty
I L band Router/Matrix 5 Hos. ™

3213 Copies of supply order and receipt certifieate/Factory  dispatch
documentidelivery challan/Copy of invoice of above said quantity of L band
Router/Matrix provided in para 3.2,1.2 to various organizations in amy past
five financial years during the period 2016-2017 to 2022-2023 should
essentially be submitted along with the bid document.

Eligibility criteria for OEM of Compression System-

3.3.1.1 Bidder shall offer compresston system of only those OEMs who are having
past experience of af least five years of manufacturing and supplying of
similar compression equipment, | ist of past supply record of OEM of such
equipment Lo virious organications must be provided,

3.3.1.2
a) OEM of the-offered equipment must have manufactured and supplied the
offered equiprent to the leading broadcaster as mentioned in the table
below in any past five financial years during the period 2016-2017 to 2022-

2023:
S.No. | Offered Equipmcﬁ‘tﬁ_ " Quantity
[ Professional IRDs 100 Nos.
2 IP Encapsulator 10 Nos.

by OE™ of thr uffered equipment must »~ve manufactured and supglied the
offered equipment 1o the leading broadcaster as mentioned in the table
below in post year 2020.

S. No. __Offercd Equipment | Quantity
l Encoder Chasgis* 12 Nos,

*Out of 12 Nos of Encoder chassis. atleast 6 nos. of Enéoder chassis should

have been supplied fov DTH/Earth Station compression system for
Broadeast Purpose. :

4 —— ——————————
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1148406/2024/Sat. Design Section - DG DD

3.4

3.5

3.3.1.3.

Copies  of supply order und  receipt  cewtificate/Factory  dispateh
oocumenl!delwery chailan/Copy of invoice in tespect of above said
quantity of professional TRDs and [P Encapsulawrs provided in para
3.3.1.2(2) in any past five financial years during the period 2016-2017 to
2022-2023 and in respect of above said quantity of Encoders Chassis
provided in para 3.3.1.2.(b) in post year 2020 (o various orzanizations
should essentially be submitted along with the bid document.

Work Experience for OEM of IF & RF System ( Satellite Modulator,
Upconverter, Down Converter, High Power Amplifier):-

3.4.1.1

3.4.1.2

3413

Bidder shall offer RF svstem of only those GEMs who are having past
expericnee of at icast five years of manufactoring and supplying of similar
RE System. List of past supply record of GEM of such equipment to
various organizations must be provided.

OEM of the oftered equipment must have manuofactured and supplied the
offered equipment to the leading broadcaster as mentioned in the table
below in any past five financial years during the period 2016-2017 1o 2022-
2023..

~ 8. No. Offered Equipment Quantity
1 Satellite Modulator 10 Nos.
2 Ku band Upconverter 10 Nos.
3 Ku Band (Down link Frequency) 10 Nos.

to 1. band-Down Converter ~
4 Klystron High power amplifier | 10 Nos.
A(KHPA).

Copies  of supply order and receipt certificate/Factory dispatch
document.-’dclivery'challanfCOpy of invoice of above said quantity of
equiprient pravided in para 3.4.1.2 to various organizations in any past five
financial yc.axs during the period 2016-2017 to 2022-2023 should

assetitially be submitted along with the bid document.

Eligibilisty cfiteria for OEM of Monitoring System-

.-35l]

3.5.1.2

‘Bidder shall offer Multi-viewer of only thuse OEMs who are having past
expericnce of at feast (ive 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.

QEM of the offered equipment must have manulactured and supplied the
offered equipment to the lcading broadeaster as mentioned in the table
below in any past five financial years during the period 2016-2017 to 2022-
2023:

8. No. Offered Equipment Quantity
) Multi-viewer 10 Nos.

8 Specification for SITC for Expansion of FreeDish_Two stream & RF Systems_12022024 _Page 12
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3.6

3.7

3.8

3513 Copies of supply order and receipt certificate/Factory dispaich
document/delivery challan/Copy of invoice of above said guantity of Multi
‘Viewer provided in para 3.5.1.2 to various organizations in any past five
financial years duting the period 2016-2017 to 2022-2023 should
essentially be submitled along with the bid document.

In addition 1o above said rechnical eligibility eriteria, Vender/bidder shall also see
and ensure 10 meet the commercial and Financial eligibility criteria pertaining to the
a) company existence. b)  Annual turmover/Net worth, ¢) Positive net
worth/Profitability, d) Non-Blacklisting certificate, e) [SO certification {If required),
) GFR restrictions/™orms (if required), g) PMA and h) relaxation for. Start-up -as
mentioncd in the Appendix A, Appendix B & Appendix C of the bid dgécu.men_ﬁ;;

Bidder must have a valid Dealer Possession License (DPL) af the time of
submission of bid. A copy of valid DPL should be submitted along with bid.

For Consortium/Joint Venture ( If applicable):

In case of Consortium/Joint Venture, Vender/bidder shall follow the instructions
provided at Appendix-A of the bid dacument.

4. Turnkey Implementation and .(jo'm:?nissipning

a)

b}

d}

The complete project will consist of Supply, Installation, Testing and Commissioning
(SITC) of “Expansion of DD FreeDish platform by SITC of additional two
Compression streams with two RF systems [8x(1+1) Modulator, 2x{1+1) KHPA
system, 2x(1+1) up converters and other accessories)] along with Diplexer at DD
FreeDish Earthr Station Todapur”, The project will be carried out on turnkey basis.

Cach and every offered equipment and accessorics including software shouid be from
repuled manufacturer and the quoted model should be high c¢lass, high MTBF, field
proven and in usc by leading broadcasters/organizations.

The system shall be designed 1o meel 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, HL264MPEG-4, MPild &U265/HEVCE, MP@L4 for HDTV
standards. ’

The bidder has to comply with BIS {(Bureau of Indian Standard) certification on
invoke to all the offered equipment.

7
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-

r

41 Iﬁput and Base Band sttcm: d

4.1.1

4,1.2

L band output signal received [rom existing Receive Antenna throngh
splitter will be connected to live amplifier at porta cabin and there after the
autput of Line amplifier will be connected with L Band Router in old
compression room. The L. Band Router in new compression room shall also
be connected to L band Reuter to be installed in old compression room and
finally L band signai shall be cannected to all IRDs,

Bidder has to supply, lay, infegrate and test RF cables wilh matching
connectors as per DRG 1, 2 & 3.

4.2 Compression System:

4.2.1

4272

423

424

43.5%

426

427

Bidder shall lay, integrate and test video cables with matching connectors
from all IRDs of TV channel t¢ SD/UD-SOH Input pateh panels, SD/AD-SDI
Input Patch Panels to SD/HD 3DI Routers, Qutput.of SD/HD SDI Routers to
Outpul Patch Panels and finally upto the input of all Encoder chassis.

Bidder shall lay, integrate and test Audio cables with maiching connectors
from all Radio IRDs to the Input of AES patch panels, AES Patch Panels to
AES Audio/Video Embedder; Video cables from AES Audio FEmberdder 1o
SD/HD-S8DI Input patch panels, SD/HD-SDI Input Pateh Panels to SD/IHD
SDI Routers, Outpul of SD/HD SDI Routers to Output Pateh Panels and
finally upto the input of all Encoder chassis.

Professional IRDs f6r receiving TV channtel and Radio Channe! shall have
same lechnical Specification and shall mect DD teehnical specification. The
quantity of the Chassis for Professional [RDs may vary in the suggestive
DRG. No. 2 & 3 as per offered solution by the successful bidder.

Bidder shall lay, integrate and test Ethernet cables with matching connectors
from IRDs to (I+1) IP data switch & network switch and upte the input of

-_.aII' Encoder chassis. Further, Ethernet cables with matching connectors shall
also be laid, integrate and test from the output of Encoder chassis to (1+]1) [P
.data switeh and upto the input of (141 IP Encapsulator of each sets.

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 ercoders as in highest populated
main encoder chassis,

Bidder shall inlegrate and test Ethernet cables with matching connectors
from existing IP Router to EPG and PSI/SI Generator/Server and upto the 1P
data swifches & network switches.

Bidder shall lay Ethernet cables and integrate newly supplied [P network
switches with existing NTP server.

S_Specification for SITC for Expansion of FreeDish_Twao stream & RF Systems_l’ZOﬁz 024 _Page 14-'%
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42.8 All the Elecironic equipment should have necessary control inferfaces
through RS 232 / RS 422/ RS 485/ RJ45 eto so that they can be interfaced
with a Control Computer for remote meonitoring and control with snitable
GUIL The associated software for logging, archiving, monitoring and
controlling along with the accessories should also be made available,

429 For Integration of equipment, Indoor type Video Cable, Audio Cable, and
CAT-6 or better cable for Audio/Video/IP data, 1P networking should be
nsed. _

4.2.10 The system must offer an intuitive user interface as well. as, iremotc
configuration of all modules, simplifylnge system dep]oymen‘c and reducing
operational routines.

4.3 Satellite Modulator system and 11" redundancy switch:

431 Bidder shall supply, install, test & commission {§ITC) DVB-S and DVB-
S2 Modulalors in 8x{1+1) confizuration including IF redundancy switch.
Please refer DRG. No. 6 & 6(A). '

432 The offered system shali meet the International standards for digital
satellite broadcasting having DVT3-8 and DVB-82 modulation {one at a
time).

433 The offcred system would also include the standard accessories supplied
by the Manufacturer alongwith the modnlator and IF redundancy switch.

43.4 Cables are to be laid'in Porta cabin from Satcllite Modulators to IF patch
panel and from 1F patch pancl 1o Up-converters rack and from Up-

canverter’s raclk to HPA racks lor two chains,

43.5 Cables are to be laid in Portn cabin from Satellite Modulators to IE patch
panel and from IF patch pancl o Up-converters rack for existing six chains,

4.4 RF System including Up corvertors RIP redundancy switch and KHPA
system:

4.4.1  Bidder shall supply, install, test & commission (SITC) 2x(1+1) KHPA

system, 2x{1+1} Ku Band up converters. RF Redundancy switch and other
accessories, associated wavernidy aad Power Supply System. Please refer
DRG. No. 7.

442 The bidder shall integrate the offered R Sysiem with the existing RF and
uplink antenna system and commission it. Bidder has to offer the solution
accordingly. Please refer DRG. No. 7.

443 The new KHPA systems 1w 1o b inteerated with existing Uplink
Antennze (Reflor NDRG. No.o

————— e emcp e :
§_Specification far SITC for Expansion uHrLLI)nsh T stream & v 5ysterm 12022024 Page 15
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4

B o H
i -

4.5 Mains Distribution Unit and Power Supply system :

4.6

s 0 S

4.5.1

452

4.5.5

456"

F 4

4.5.7

Bidder shall supply, install. west & commission (SITC) Sub Distribation
Boards {SDNs) frited with MCCHBs & MCBs in old compression room and
Monitoring Room for cacii suurce of power supply which caters the load of
all new equipment in the respective room. Please refer DRG. No. 10,

Bidder shall supply, install. fest & commussion (SITC) Minimom two seis of
Maing Distribution Units (MDUs), each having. dual input-single phase
automalic power transivr/siatic switch either imbuilt with MDU or extemally
connected with MDU in each rack for providing redundant power suppiy to
equipment. Please refer DRG. Ne, 10,

Bidder shall provide two separae 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 dual input stalic switch inbuill with
MDU or dual input external single phase automatic power transfer/static
switch through indusirial type 3 Pin male connector. [n case of external
static switch, the outputs of single phase automatic power transfer/static
switch shall be connceted 10 MDU for {urither feeding to equipment. Please
refer DRG. No. 10.

Bidder shall supply, insiall, test & commission {(SITC) Thermometers and
Hygrometers with TP output in ench rack for monitoring of temperature and
humidity of cach rack at monitoring room through remote monitoring
system. Please refer DRG. No. 11.

Bidder shall assess the clectrical load of equipment installed in each room,
recuired 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 DRG. No,
10.

The- layout plan, elecirical  diagram, SDB  layout, Rack layout,
Interconnecting drawing of Equipment Drawing and other drawings need to
be submitted for approval of Doordarshan before execution of SITC work at

- SIE,

The offer shall include supply, installation, testing and commissioning
(STTC}) of the seten, compiete in all respects. A suggestive block schematic
is provided to give a geinerni idea about the intended configuration. A
complete schematic of actuvally proposed implemeniation including power
supply sysiem should be supplied along with the quote.

Monitoving and Measuring systiem

4.6.1

Bidder shali make provision lor monitoring of Input/Source signals received
from C - band receive PDA (hrough IRDs i.c. IP Input {MPEG-2 TS over
[Peompressed in MPEG-2, MPEG-4 & HEVC lormat need to be routed to

S_Specification for SITC for Expausion of FrecDish_ Two stream & RF Systems_12022024_Page 16
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4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

4.6.7

the input of multi-viewer. Dolby Digital (AC-3) 5.1 audio data with meta
data are also embedded on to HD-SD1 signal which shall be routed to multt
viewer system for monitoring. In addition to above, Bidder shall also make
provision for monitoring of Inputs/source signal ot Radio service received
from the oulpul of AES Audio embedder i.c. carrying with SD/HD-SDI
colour bar and routed to the input of Multi-viewer. {Please refer DRG. No.
93.

Bidder shall make provision for monitoring of DTH Downlink signals
reccived from Ku- band receive PDAs need to be routed through chassis
consisting of multiple DVB-§ & DVB-82 demodulators & CAS
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-II and Dolby Digital (AC-3)
5.1 audio data with meta data are also embedded on to HR-SDI signal which
shall be routed to multi viewer system {or monitoring. (Please reter DRG.
No. 93. There should be at least one chassis of demodulator & CAS
descramblers for each stream,

There should be Cl slot in downlink chain to demodulate DVB-S & DVB-52
services and descramble (CAS) all MPEG-2, MPEG-4 & HEVC services of
all streams. There shall be provision to demodulate & descramble (CAS) at
least 40 TV service & 8 Radio channel per stream, CI slot is required to be
provided in the dowalink monitoring chain for CAM modules in
demodulators/Descrambler or hefore decoders so that encrypted channels
can be reccived. Each CAM module shall decrypt upto eight services,

Ridder shall supply, install, test & commission (SITC) four sets of multi-
viewer display system for monitoring of TV Channels (Two sets for Input
source and other Two sets for Monitoring of Ku band DTH Downlink
signal).Each set of multi viewer display system shall be provisioned to

decode and display 40 SDTV including 16 HDTV channels and 8 Radio
channels.

The input source of signal shatl be [P Tnput (MPEG-2 TS over IP, RTMP,
HLS, SRTY compressed in MPEG-2, MPEG-4 & HEVC format. Ku band
DTH down link signal shall be CAS encrypted MPEG-2 TS over 1P with
MPEG-2, MPEG-4 & HEVC compressed, DVB-8 & DVB-52 standard.
(Please refer DRG. No. 9).

Bidder shalt provide video cables connected between muiti viewer systems
to display systern in Monitoring room.

Bidder shall supply, insiall, test & commission (SITC) 2 nos. of Ku- band
receive PDA having size 120 cm and 2 nos, of Ku band receive PDA having
size 60 cm for receiving the downlink signal for DTH downlink monitoring.

‘These antennae shall be installed by making foundation on roof top of DD
FreeDish Butlding.

= =20, =l |
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4.6.8 Bidder shali 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 multi viewer monitoring and other set for down link multi
viewer monitoring system.

4.6.9 The bidder shall supply, install, test & commission (SITC) 1 set of 64x64
SD-STY & HD-SDI/ASI routers wilh redundant power supply with X-Y
remote panel and single Bus panel (Please refer DRG. No. 8.)

4.6.10 Bidder shal! supply, install, test & commission (SITC} 1 set of conflidence
level monitoring system including 1RDs, 16.5 to 17 inch ¢olor monitor,
Audjo/Video Amplispeaker etc. There should be provision for montoring
paints at the following locations:

d.

S_Specification for SITC for Expansion of FreeDish_Twa stream & RF Systems_12022024_Page 18

Input Monitoring(SDI): SDI (wilh Embedded audio in MPEG-1 Layer-
I, Dolby Digital AC-3 5.1 Audio & Dolby Digital Plus 5.1 audio and
metadata} from SDI Routers using 64x64 SD & HD-SDV/AS[ Router,
WFN, 16.5 to 17 Inch colour manitor, 16 Channel Audio/Video Monitor
wilh Amplispeaker (Refer DRG No. 2, 3 & 8). However, existing WFM
shall be used.

Input Monitoring (ASI & 1P): AS! Output of source IRDs through
patch panel and its IP output through TP Switch, IRD (with AST & [P
input) and 64x64 SD & F1D-SDI/AST Router, using WFM and 16.5 to
17 inch Colour monitor, 16 Channei Audin/Video Monitor with Ampli
speaker (Refer DRG No. 2, 3, & 8). However, existing WEM shall be
used.

Encoders Monitoring: Output of encoder through 1P Switch, IRD (with
1P input) and 64x64 S & HD-SDI/AS] Roufer, using WFM and 16,5 to
17 inch Colour monitor, 16 Channel Audio/Video Monitor with Ampl:
speaker (Refer DRG No. 2, 3 & §). However, existing WFM shall be
used.

Multiplexers monitoring: Multiplexer output through ASI router and
[RD (with ASL input) and 64x64 SD & HD-SDVAS] Router, using
WM & 16.5 to 17 Inch Colour moenitor, 16 Channel Audio/Video
Monitor with Ampli speaker) (Refer DRG No. 2, 3 & 8). However,
existing WF™ shall be used.

Modulator monitoring: Modu!lator cutpul monitoring through IF to L
Band upconverler, using [RD and 16.5” to 17" colour Monitor in porta
Cahin.

Temperature and humidity monitoring facility of each new equipment
rack through remote compuler.

!
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4,7 System Requirements:

4.7.1

4,72

473

4.7.4

4.7.5

4.7.6

4.7.7

4.7.8

4.7.9

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 cperational 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 soope of system, any additional
equipment/accessories which bidder feels necessary (o complete the
configurafion should also be quoted. However, in such case they should
provide proper justification for the additional equipment required.

Ridder shall submit only one sclution (Single BOM) for the offered system.
Bid with multiple options against any requirement is liable 1o be rejected.
BOM shall not contain any optional items a3 an alternative for any line entry
item. However, bidder can offer additional accessory items as options for
performarnce improvement of main line entry 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 {eatures 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/Paost, 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 velume no. ete, If required Doordarshan may also
ask for any other supporiing 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
ol the software. Software upprades within [ive years of installation i.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.

5_Specification for SITC for Expansion of PreeD:sh Twu stream & RF Systems_ ms_12022024 Page 19 - Page
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4.7.10

4.7.11

4712

4.7.13

4.7.14

4,715

4,7.16

4.7.17

4.7.18

Cost of any other work, consultancy and material required for completing
the installation & commissioning of the Input Baseband System,
Compression System, Monitoring System and RF System including power
supply system should be taken into account and clearly mentioned while
submitting the tender,

The local officefauthorized representative/dealer will be nodal point for
resolving issues, rclated to installation, commissioning and after sales
service support. Details of OEM office and its location are (o be provided
along with bid.

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

To avoid any delay due o 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 (PO ( e
DD/MM/YY YY) along with bid.

As an SITC contract, all supplicd equipment are to be installed, tested and
cormmissioned at site mentioned above, by the Bidder, The cost of any other
interconnecting material and labour required for laying of cables, Carthing
e1c. should be included in the tender.

The successful bidder will be sclely responsible for commissioning and
operationalisation of the [nput and Bascband System, Compression Syslem,
Monitoring System, RF System and Power Supply System to the satisfaction
of Doordarshan.

Suitable assorted items required for the project like RF cables with
connectors (N type, Male & Female), tcrminations, Bullets N type, RF
splitter, RE combiners etc, intcrconnecting material including any other
cables and connectors el are to be offered by the hidder.

The successful bidder shall prepare and submit the final system design
within 30 days ol 1ssue of A/T as per the site condition in consultation with
Doordarshan and get it approved by Directorate General. Doordarshan
before actual implementation.

The successful bidder will be required to print and display the Final
laminated Technical Block diagram and detailed Line diagrams (in color) of
adequate (A1 or bigger) size for all the modules of the final solution in the
facility after the completion of the installation. One set shall be mounted on
wall and other for record at Station. The soft cditable copy of the Technical
Block diagram and detailed Line diagrams (in color) shall also be provided.

S_Specification for 51TC for Expansion of_Free-Dish_ Two stream & RF Systems_iiﬂzmz 024 Page 20
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4.7.19 System/equipment {motor controllers etc.) should be offered along with its
frame/housing and other accessories which are necessary to mecet the
specifications/requirement and for the full exploitation of the equipment.

4,7.20 The routing of wiring between racks to be done from the Top of the racks.
4.7.21 The bidder should specify the hardware limitation if any.

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

4.7.23 A suggestive block schematie is provided in annexure —VII of Appendix-D
to explain the full scope of the work and give a general idea aboul the
intended configuration. A complete schematic of actually proposed
implementation should be supplied along with the quote.  Physical
topography may be diflerent than the suggestive block diagram but it should
meet the project objectives.

4.7.24 The layout pian of equipment of Input and Base band system, Compression
system and Monitoring system, RF system, Power Supply System, racks,
electrical diagram, PDP, SDB layout and other drawings need to be

submitied for approval of Doordarshan before execution of SITC work at
site.

4.7.25 The system offered should be complete in all respect.

5. Technical Specification of Major Equipment
5.1 Specification for Input and Base band Systcm

L band output signal received from existing Reecive Antenna through splitter will
be connected to line amplifier at Porta cabin and thereafter, the output of Line
amplifier will be connected with L Band Router in old compression room, The L
Band Router in new compression room shall also be connected to L band Router to
be installed in old compression room and f{inally L band signal shall be connected to
all IRDs. Further, Low loss cablc is to be supplied and laid for connecting L band
signal from porta cabin to old compression room, existing L Band Router installed
in old Compression Room to L Band Router and as per site requirement. The major
equipment of input and base band system will consist of:

{2y Dual/ Single Channel L Band Line Amplifier
{b) 64x192 L Band Router
(¢} TRD's for SD & HD and Radio channels

{d) 8 AES Aundio Digital & SDI Video Embedder

e e o W
5_Specification for 51TC for Expansion of FreeDish_Two stream & RF Systems 12022024 Page 21
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80

5.1.1 Dual/single Channel L. Band Line Amplificr

A. General

1. The L-Band Line amplifier will be used for transporting RF Satellite signals
in the L Band fram porta cabin to the L band router panel located in old
Compression room; and old Compression room to new Compression room.

2. 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.

3. The system should have built-in 1:1 dual redundant & hot-swappable power
supply units.

4. 1. band Line Amplifier shall be configurable locally through front-panel or
remotely via Web-Inierface {(Web-GUI, SNMP etc).

3. Tt should have comprehensive LED indicalors on amplifier module and/or
LCD display panel on chassis for status information like LNB veltage and
DC input voltage level cte,

6. L band line Amplifier should support RF Power monitoring OR its status
monitoring through NMS of L-band Input system.

7. The syslem may have minimum 4 slots per chassis and 19" rack-mount.

B. Technieal Specification

8. No. |Parameter Specification
[ RF Input Connector BNC/F-Type, Female,
2 |No ot RF Input Port Minimum one no. for each channel
3 RF InputImpedance 75€)
4 |Input Frequency Range 950 MHz to 2150 MHz
5 RF Input Power Leve!l Range  |-10to -60 dBm
& |RF input power level (Max) () 3dBm max. (damage level)
7 Input Return Loss 12 dB min
g |Qutput frequency response +1.5dR max at 0dBm RF QOutput
9  Qutput Gain Conirol MGC and AGC selectable
10 |Gain Range 25dB Min in 1 dB step
11 |Switchable LNB-supply 13V, 18V, OFF (Selectable) DC,
22kHz tone, 400mA min
[2 |Protection  Short Circuit, Current Limited
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512

()

(i)

(iii)
(iv)
(v)

(vi)
(viD)

L-Band Router {64 x 192) with control panel

General

L band signal shall be received from Existing 64 X 192 L band Roulter (main
and Standby) installed in new Compression Room and from 1:4 RF splitters
to be installed in old Compression Room The output of L band router shall
be connected to [RDs.

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. cutputs).

It should have hot swappable dual redundant Power supply unit.

It should have hot swappable frame controller card or CPU Card.

It should have Cross point Matrix module or Mid Matrix Card or Central
Switch Beard.

It should have hot swappable Input cards and hot swappable Output cards,

The unit shall be able to pravide DC power to [LNBCs either through inbuilt
power supply or exlernal power supply unit of the same make as of router.

{viii) The matrix should be modular and scalable to future expansion uplo (64 x

(ix)

256} as and when required.

The control of the L-band router (LBR) should be through OEM (Router)
supplied NMS apart from the manual contral & configuration through
external contro] panel or control pancl on router or {ront panel touch screen
panc!.

B. Technical Specification
! 8L | Parameter Specification
— Operating frequency 950 to 2150 MHz
P2 Isolation
[ a Input to input 60dB (min.)

b Output to output 60 dB (min.)

¢ Input to output 50 dB {min.)

3 Return foss

a Input return loss 10 dB (min.)

b Qutput return loss [0 dB {min.)

4 Input/output RF Connector Type "F/BNC"

5 Impedance 75 ohm

6 Remote control RS 232 or RS422/485 or RJ45

or other

N
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5.1.3 Specification for Infegrated Receiver Decoder (IRD)

A. General

(i)  The professional IRDs should receive the L band input and give digital (SD-
SDI, SD-SDI with Embedded Audio, AES/EBU, HD-SDI, HD-8DI with
Embecdded Audio), ASI outputs and MPEG-2 TS over [P output with
multiple serviees filtering facility and bulk decryption.

(i) One SD-SDI down converted output ¢f HD-5DT should be available.
(iif) IRD should be able to carry out mulliple services filtering on TP output port.

(iv) IRD should have provision to enter or edit all the parameters for perfect

receplion of the signals through either front control panel display or web
browser.

(v} There shall be a provision for observing BER & signal level or C/N & C/N
margin or Eb/No & Link Margin for DVB-§ mede of operation and PER &
signai tevel or C/N & C/N margin or Es/No & Link Margin for DVB-52
mode of operation Lhrough either front control panel display or web browser,

(vi) IRD should be able to bulk déscramble BISS mode | and BISS-E signals.

(vil) There should be at least one vacant slot (€l slot) for each channel of
conditional Access Systern for descrambling all MPEG-2, H.264/MPEG 4
& H.265/HEVC encoded channel and DVB-8 & DVB S2 compliant
services. Bach CI slot should be integrated/configured with at lcast two L
band input port.

(viii} There should be direct decompression of ASI to SDI L.e. not through analog
to Digital conversion.

(ix) IRD should be able to store at least [0 presels channels configuration in
maomnory.

(x) It should be possible to configure and meonitor the IRD through NMS of
COIMpPression system.

(xi} IRD should be able to generale and save log for alarms and warning through
NMS of compression system.

(xii) IRD should have facility to pass ancillary data like closed captioning, ElA
608/708, DVB-Teletext, DVB- subtitle, DPT SCTE-33 ete.

{xiii) Bidder may offer Server bascd professional TRDs in place of Hardware
based professional IRDs. Each server chassis may accommeodate two to four
professional [RDs.
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(xiv) In case of server based professional IRD, either External or Internal Audio
De-embedder shall be integrated wilh server based professional TRDs for
taking Digital Audio Outputs {AES/EBU) mentioned under DD specs ¢lause
No. 5.1.3 F,

B. RF Parameter Specifications

Sl. | Parameters Specification
Nao.
{ Input Frequency Range 950 - 2150 MHz
2 | No. of Inputs 2 (min.)
3 | Tuning Step Size 125 kHz, Max.
4 | Satellitc Frequency Band | C- Band & Ku-Band, Selectable
5 | Input Impedance 75 Ohms
6 | Input Connector F-Type female g
7 | Input Power Range -30 to -60 dBm per carrier
8 | Image Rejection >30 dB
S | Input Return Loss 9 dB Min,
10 | Noise Figure 15 dB Max.
11 | AFC Tuning Range + 5 MHz
12 | De-Modulation Method DVB-§ QPSK,
DVB-82 QPSK and 8PSK
3 | Variable Symbol Rates 1.0 to 40 M Symbol /sec for { DVB-S)
) 1.0 to 40 M Symbaol /sec for (DVB-82)
14 Convolution Inner FEC R=1/2, 2/3, 3/4, 5/6,7/8 (DVB-S,
selectable QPSK),
R=1/2, 3/5, 2/3, 3/4, 4/5,5/6, 8/9, 9/10
(For DVB-82, QPSK)
R=13/5,2/3, 3/4, 5/6,8/9.9/10
( DVB-S2, 8PSK)

15 | IF Filter Bandwidth Automatic Selection (dependent on
Symbaol Rate).

C. ASIInput and AS] Output Transport Stream specification

Sl. | Parameters Specification

No.

A | ASI Input
1 Format MPEG-2 TS over ASI on BNC
2 | Quantity for ASI Input Minimum one no, on BNC

B | ASI Output
1 | Format MPEG-2 TS over ASi on BNC
2 | Quantity for AS] Qutput Minimum one no, on BNC
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P. Audio and Video Decompression Parameters

SL Paramefers Specification
No.
1 Video Resolution (all ) For 8SDTV
resolutions shall be capabie | 720 X 576
of I, P & B frame 544 X 576
decoding, other standard 480 X 5376
solution should be i) For HDTV
selectable) 1920x1080
1440%x 1080
2 Video Decompression ) SDMPEG-2, MP@ML, 4:2:0
Type it) SD MPEG-2, 422@ML, 4:2:2
i)y SD MPEG-4, MP@ L3, 4:2:0
iv) SD MPEG-4, Hid422(@ 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
3 | Television Standard PAL-B (ENS0083-6)
4 | Audio Decompression

Type

i) MPEG-1 Layer-IT audio

IHE AAC{MPEG ) vl & v2 5.1 Audio
iiDolby Digital (AC-3) 5.1 Audio

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

v) Linear PCM (Pass Through)

vi) Dolhy E (Pass-through)

E. Digital Video ontput Specifications (SD-SDI & HDB-SDI)

SL Paramcters Specification
No.
1 | SD-SDI and HD-SDI O/ | SMPTE 259M-(10 bit) 270 Mbps
Serial Interface SMPTE 292M-1485 Mbps
2 | SD-SDI with Embedded SMPTE 272M
Audio
3 | HD-SDI with Embedded SMPTE 299 M
Audio
4 Video Output Format HD-8DI and 8D-8D1 i

5 | Conneclor Type BNC (75 Ohms)

6 | Quantity Minimum 2 Nos. of digital outpuf
compliant to ITU-R BT.656 Standard or
latest

7 | Level B800mV p~p for SDT As per ITU-R
BT.601 (part A) and ITU-R BT.709
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F. Digital Audio Output Specifications:-

Sl

No.

Parameters

Specification

1

Output Format

iy ABS/EBU or AES3 id

iy HE AAC( MPEG 4) v1 & v2 5.1 Audio

iif)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)

Load Impedance

75/110 Ohms

Connector Type

BNC Female / XLR male Socket or with
suitable XLR adapter (i.e. no terminal
block)

Number of Output

4 Stereo Channels

G. LNB Power Supply & Control

Sl

Na.

Parameters

Specification

1

LLNB Voltage

+ 13 V (Vertical) and 18 V {(Horz)
polarizations switching or 19 V fixed.

LNB Power consumption
{Current) capacity

300 mA or better

Over Current and short
circuit protection

Fold back current limiting,.

[.NB Power Supply &
Control

e

Receive Polarization Control by electrical
Command Via LNB-IF feeder (High &
Low band switching Pulse for Ku-Band
operation).

H. TP Input (TS & Data) and 1P Output (TS & Data) specification

!r 8l. | Parameters Specification
L No.
A | IP Input
1 Format MPEG-2 TS over [P (MPTS & SPTS) on
Ethernet
2 | Quantity for IP Input Minimum two nos. RJ 45 if Uni-
directional ports
OR

Minimum one no. RJ 45 if Bi-directional
port

s T ———

e
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B [ IP Qutput |

1 Format MPEG-2 TS over [P on Lthernet with
multiple services filtering facility and
decryption.

2 | Quantity for [P Qutput Minimum two nos. RI 45 if Uni-
dircctional ports

OR
Minimum one no RJ 435 if Bi-directional
port
I. Size
5L | Parameters ' Specification
No.
] Mount 19 Rack Mount

J. Hardware of Server in case of Server Based Professional TRDs

{a) | General Feature: ‘

i | Bidder may offer server based professional [RDs in place of Hardware based

professional IRDs. Each Chassis may accommodate two to four professional

TRDs.

it  CPU/Chipset of server should have facilily 1o enable an environment where
applications can run within their own space, protected from all other
software on the system.

iii | CPW/Chipsel 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.

iv | CPU/Chipset of server should have facility of Secure Key consisting of a

digital random number generator that creates truly random numbers to

strengthen eneryption algorithms.

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

vi  The offered processor of server should be scalable, high quality, robust with
eflicient performance.

vii | Each setver of software based professional IRDs should be designed with 85
percent {Max.) CPU loading.

viit | CPU of sarver shall be similar to Iniel Xeon Gold series or betier and launch
date of CPU of server should not be prior to year 2020,

ix | Facility to store the last configuration in the sofiware based professional

IRDs,
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(b) | Hardware Feature:
S. 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
3 | RAM DDR4, 64 GB or more
6 | Storage Memory SSD, 240 GB (Min.) in Raid |
Configuration
C. | Operating System
7 | Operating System Linux
| D. | Ethernet Network |
8 | Ne. of Ports (Duplex) in Server | i. Minimum one physical (RI 45) bi-
directional port of 1 Gigabit for [nput
i, Minimum two physical (RJ 45) bi-
directional port of 1 Gigabit for output
ifi. Minimum one physical {RI 45) bi-
|  directional port of 1 Gigabit for
Management & Contro!
E. | PCIslot
9 | PCIslot 2 nos. or more
F. | Operating Environment
10 | Operating Temperature [0to +35 °C
1 | Humidity 10% to 90% non-condensing
514

D

2)

3

4)

Specifications for 8 AES Digital Audio & SDI Video Multiplexer Unit
{Embedder) for Radio Service

General

The offered product should auto detect the defined standard of video input
signal.

It shouid be able to provide programmable audio delay for lip sync issnes.
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)”.

It should be able to remove all available audio before embedding or allow
ovenwriting.
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5)

6)

7

8)

9)

It should be able to embed AES on output without video source or genlock
te. on laternal Colour bar,

It should be able 1o provide high quality cable equalization to the input
signal up to the length of minimum 100 m @1.5 Gb/s & 250 m @270 Mb/s
cable. ‘

Monitoring software should allow configuration and status of the card.
Visual indicatars should also give its stafus about power supply, input etc.
19" rack Frame wilth Frame controller for remote configuration &

monitoring; and auto switchable dual redundant power supply unit. Upto
Two Audic embedder card shall be fitted in each Frame.

B. Techunical Specifications
(a) Impui: |
i. | Digital Audio Inputs o | AES3
ii. | No. of Audic input 8
iil. | Connector type DIN/BNC/XLR with suitable adapter
iv. Impedance 110 Ohm balanced
v. | Serial digjtal videc Input : | | no. HD/SD-SDI& Internal colour
bar
vi. | No. of Outputs : |2 or more HDYSD-8DI signal with
Embedded audio
vil. | Serial input & oufput return < | > 10 dB up 10 3 GHz
loss

515

Specification for the Low loss eable :-

l.ow loss cable is to be supplied for connecting L band signal from L Band
Router installed in New compression Room to L Band Router to be installed
in old compression Room, porta cabin Lo ¢ld compression roam, and as per
site and project requirement for other places where required length is more
than 30 m. The cable should have 75 ohm impedance and Attenvation (dB /
100 mefer) at different frequencics as below —

SL Operating Frequency Maximum Attenuation of Cable
No. (in MHz) up to (dB/100meters)
1 100 4.5
2 200 6.5
3 500 10.35
4 1000 15.0
5 1400 17.6
6 1800 20.0
i 2150 22.0
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5.1.6 Specification for the Low loss cable for rack wiring: -

Low loss cable is to be supplied for connecting L band signal from, L band
Router to [RDs, existing [. Band Router installed in old Compression Room
to L Band Router and as per site and project requirement for rack wiring,
The cable should have 75 ohm impedance and Atlenuation (dB / 100 meter)
at different frequencies as below —

SL Operating Frequency Maximuem Attenuation of Cable
No. (in MHz) up to (dB/100meters)

1 135 12.8

2 180 14.5

3 270 17.9

4 1000 35.8

5 1500 445

6 2000 53.5

5.2 Digital Compression System

i) 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 case 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,

¢} IP Encapsulator cum Multiplexer for Statistical Multiplexing with DVB-
CSA (V-1 & V-2) supported DVB-CAS{CAS) simulcrypt eneryption.

d) 1P Data Switch.

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

f) 16 x 16 or better mairix of SDI/ASI Router.

g) 3G/HD/SD SDI, DVB/AS! Compliant (1 x N) Distribution Amplifier
system.

hy OFC system for receiving MPEG-2 TS over [P of each existing four
Compression chains from new Compression Chain room to Portacabin.

R ——— =
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iy OFC system flor receiving MPEG-2 TS over 1P of cach existing two and
new two Compression chains from new Compression Chain room to
Portacabin

ii) The compression system should have facllity to insert Logo (JPEG/PNG, GIF
format) for each channel either in encoder or in multiplexer. Alternatively,
separate logo inserter unit can also be offered.

iii) All the Compression equipment like SDT Rouler, Encoders and 1P Encapsulator

cum Multipiexer, [P Switches, ASI Router elc shall be compatible with [P based
interface.

iv) All the Electronic equipment should have necessary control interfaces through
RS 232 /RS 422/ RS 485/ RI45 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 avaitable.

5.2.1 Specification for 64 x 64 SD/HD-SD1 Roufing Switcher

A. General:

The routing Switcher should be very reliable and able (o be used for selection of
any one of the 64 HD-SDI input signals to 64 HD-SDI different destinations.
All 64 x 64 input and destinations shall also be SD-SDI1. The equipment so
oflered should be for professional set-up applications. The Router has to be
quoted with X-Y and Single Bus Remote Control Panels.

B. Essential featurces:

{1y  The routing switcher electronics should be capable of being mounted in a
standard 19" rack frame.

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

(ity The switcher shall handle HD-801 & 1HD-8DI with cmbedded 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.

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

(v) The switchcr should have redundant cross point card/module and redundant
controller/ logie cards to achieve complete (1+1) redundancy.

@%} P 3o Jpper?®
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{vi) The switcher should have auto-switchable redundant dual power supplies.

(vil) A certificate from Compression OEM regarding compatibility with
compression NMS is required to be submitted for offered router along with

the bid,

{(viil) Any of the 64 HD-8DI and SD-SDI input shall be capable of being switched

to any or all of 64 nutputs port.

C. Technical Specification:

" Parameter
No

Specification

B! | Matrix size

64 x 64 for HD-SDI and SD-SDI port

2 | Input and Connector

HD-SDI  with embedded audio (
including Dolby AC-3 5.1 audio &
Dolby E, SD-SDI  with embedded
audio, and AS! ( BNC/HD BNC; 75
ohms)

3 ' Fqualization for SD-8DI signal

Automatic: [50 Meters at 270 Mbps.

4 | Equalization for HD-SDI signal

Automatic: 80 Meters at 1.485 Gbps.

5 ! Output and Connector

One or more HD-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 8D1I destinatiotys:

(BNC/HD BNC:; 7583, 800 mVY£]10%)

6 | Return Loss

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

Compression

5.2.2 Specification for SDTV Encoder in MPEG-2 & H.264/MPEG-4-AV(C
and HDTV Encoder in

H264/MPEG-4-AVC &

H.265/HEVC Compression Configuration.

A. Confignration of Encoding System:

(1)

Bidder shall supply, install, test and commission (SITC) 2 sets of

compression system having H.264/MPEG-4 and H.265/HEVC compliant
Encoders in (X+2) chassis configuration where “X™ 1s no. of chassis
comprising of atleast 16HDTV Encoders with SDI input per stream. “X* no.
of these encoder chassis shali 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/Mini DIN Female ports
enabled for feeding SD/HD SDI input signal, Each cncoder chassis should
have same hardware and software licenses.
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For cxample, 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:

Groups/ No. of No. ol SDTV No. of HDTV | Total No
Combinations | BNC/HD Channel (0 be Channel to be ot TV
(atatime BNC/Micro | compressed in | compressed in | channels
anyone) BNC/DIMN/ MPEG-2 & H.264/MPEG-4 to be
Mini DIN | H.264/MPEG-4 | & H.265/HEVC | compress
Female (at a time {at a time ed in
Ports anyone anyone Each
enabled per | standard) with | standard) with chassis
chassis SDI Input SDI Input
(a) 10 10 0 i
(b) 10 9 1 10
(c) T 8 2 10
{d) 10 6 4 10

(ii) All the above encoder chassis of compression system shall alsc be capable to

92

take MPEG-2 TS over 1P input with decoding of MPEG-2, M.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 cncode minimem 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 anyonc standard) without
any limitation or requiring upgradation/downgrading by way of hardware
and softwarc licenses.

The probable combinalion/conliguration of channels to be compressed by
enabling various filters (Noise Filters, Pre-processing. ctc) are tabulated

below:
Groups/ No. of SDTV No. of HDTV Total No of
Combinations Channcls to be Channels to be TV channels
(at atime compressed in compressed in o be
anyone) MPEG-2 & H.264/MPLG-4 & compressed
H.264/MPEG-4 (at a H.265/HEVC (at a in each
time anyone standard | time anyone standard chassis
with MPEG-2 TS with MPEG-2 TS over
aver TP Input) 1P Input)
(a) 16 0 16
{b) 13 ! 14
e 9 2 I
(d) 6 3 9
(e) | 4 4 8

E—— ——— |
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(i1) Further, offered Encoder shall also be configurable 1o encode SDI & [P
inputs simultaneously. The probable combination/configuration of channels
to be compressed by enabling various filters (Noise Filters, Pre-processing,
ete) are tabulated below:
Group/ No. of SDTV No. of HDTV No. of SDTV No. of HDTV | Tofal Na of
Combi- Channel to be Channel to be Channelsto be | Channels to be TV
nation of' | compressed in compresscd in compressed in compressed in | channels to
SDI and MPEG-2 & | H.264/MPEG-4 | H.264/MPEG-4 | H.264/MPEG-4 be
1P Input H264/MPEG-4 | & H.265/HEVC {at atime & H265HEVC | compressed
{at a time (at atime (at a time anyone standard (ata lime in Bach
anyone) anyone anyone with MPEG-2 | anyone standard chassis
standard) with standard) with TS over 1P with MPEG-2
SO Input SDT Input Input) TS over [P
Laput)
{a) 10 0 6 0 16
(B 3 0 8 0 16
{(c) 6 1 2 1 o |
{d) 2 2 2 2 8
(&) 0 4 4 0 8
(H 4 O 0 4 8
B. Features of Encoder
(iy 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 altemative
to inbuilt redundant power supply unit.
(i) [t should also have the preprocessing facility for the efficient encoding
process viz; adaptive noise reduction.
(iity Tt should have multi-pass encoding,.
(iv) It should have interface for Remote Control,
{v) [tshould 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™.
(vii) 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 bhe provision for 4 stereo audio with MPEG-7 Layer-{1 & HE

AAC vl & v2 5.1 audio cncoding in each SDTV encoder.
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(ix) There should be provision for 4 stereo audio with Dolby Digital (AC-3) 5.1
decoding & encoding, Dolby Digital plus 5.1 decoding & encoding, MPEG-
1 Layer-11 & HE AAC vi & v2 5.1 audio encoding in each HDTV encoder
which may enable to encade the audio in Dolby Digital (AC-3) 5.1 and
Dolby Digital Plus 5.1 audio with down-mixof one MPEG-1 Layer-1[ at any
given point of Lime.

(x) There shounld be audio loudness conirol in each channcl for maintaining
uniform audio level in spite of changes from different input feeds and
programs meeting the ITU-BS-1770-2/1TU-BS8-1770-3 standard for loudness
control.

(xi) The Encoder shail be closed captioning compliant with EIA 608/708, DVB-
subtitling and digital program inscrtion compliant with SCTE335 insertion via
SCTE104 triggers without any limitation or upgradation by way of hardware
or software licenses.

(xii) The encoded output of chassis should be MPEG-2 TS aver [P on RJ45
connector.

(xiil) Cncoder hardware/Server shall decode RTMP, HLS, SRT & ZIXI1 1P Input
stream of TV and Radic Services in various formal as mentioned below
under clause “Fand 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 RIMP, DASH, HLS format,
so that it may be enabled by additional licenses in future, if required.

(xivy There should be provision for internal 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 cach cheoder
chassis.

(xv) Audio licenses provisioned for TV Channels shall be capable to encode
Radio Channels without any limitation or upgradation by way of hardware

or software licenses.

C. Serial Digital Interface (SDI) Input Specifications

[SLNo. | Parameter ‘Specification
1 Video Inputs 5D-8DI & HD-SDI with embedded audic
2 Serial Interface iy SMPTE 292M, 1485 Mb/s (10 bit) with

cmbedded audio
i1y SMPTE 259M, 270 Mb/s (10 bif) with
embedded audio

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

BNC/HD BNC/Micre BNC/DIN/Mini DIN
Fermale, 735 ohm

Physical SDI Pori enabled

iy Minimum 4 Port
i) Maximum 10 Port

Input Level

800 mV p-p nominal £10%, SDI input

Return Loss

>15d8 from 5 MHz to 1.5 GHe /OR
|=10 dB on data rate upto 1485 Mbps ]

D. Embedded Serial Digital Audio Input Specifications

81, [ Parameter Specification
No.
1 Serial interface a) SMPTE 272M
b)Y SMPTE 299M
2 Format AES/EBU, 4 stereo channels
3 BNC/HD BNC/Micro BNC/DIN/Mini DIN
Conmnector

Female,75 chm

E, IP Transport Stream Input Specifications

SI. | Parameter Specification
No. -
i Type Gigabit Ethemnet
2 MPEG Format MPEG 2 TS over IP (SPTS & MPTS)
3 Decoding of Video from 1) MPEG-2
TS ii) H.264/MPEG-4-AVC
| iii)  H.265/HEVC Main 10
4 Decoding of Audio from i) MPEG-1 Layer-11
TS i) HE AAC V1 & V2 5.1 Audio
i1i) Dolby Digital AC-3 5.1 Audio
iv) Dolby Digital Plus 5.1 E-AC-3
\ Audic
5 No of Poris dedicated for | Minimum two nos. independent ports and
IP Input source configurable in redundant mode
6 Port Speed 1000 Mbps or better per port
|7 Ethemnet Interface 1000 base T or beller
8 Ethernet Connectors | RI45

F. IP Streaming Input Specifications

Each encoder chassis shall have the f{acility to pull the channel from
Cloud/URL. Thereafter, channel may be deceded; and encoded in desired
format for multiplexing wilh external IP Encapsulator cum Multiplexer. Input
format of IP stream is given below:
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1. RTMP IP Streaming Input Format of TV Service
] HDTV Channel
Stream- Video . Andio _Type of |
Inpuot . Profile . Video . .
ing Decoding | Profile X Decoding Audio
Format Number Resolution
Farmat standard Standard  channels
Steireo,
. AAC. Mono for
I H.264 High 1920 x 1080 AACLC,
LCVI.V2
V1 and
V2
Stereo,
Mono for
MPEG TS A , AAC-
RTMP Le. (TS) 2 H.264 High 1440 x 1080 LCVIV2 AACLC,
V1and
V2
Stereo,
Mono for
3 H264 | High | 1280x720 | AAC aacic
= LC.VI,V2
V1 and
V2
i) SDTV Channel
- ; . Type of
npat | SO | pige Video | Video Audio = —
Format ing Number Decoding | Profile Resolution Decoding Audio
Format standard Standard  channels
Stereo,
Mono for
1 H.264 Uigh 720 x 576 AAC- AACLC,
LCVIVZ,
i V1 and
V2
Steren,
. Mono for
MPEG TS . - AAC- N
RTMP | ") 2 H.264 Tligh S44xST6 || Uy, AACLG
V1 and
V2
Sterso,
. AAC- Mon? for
3 H.264 1ligh 4B0x576 AACLLC,
LCV1, V2
Y1 and
V2
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2, HLS IP Streaming Input Format of TV Service

i HDTV Channel
- i i T f
Input Sh:eam Profile Vlde.u Video Al.ldl‘ﬂ _y___pe\o
format ing Number Decoding | Profile Resolution Decading Audio
Format standard Standard | channels
Stereo,
Mono for
AACLC
AAC- '
] Hﬁzéj{‘;g‘ High | 1920 x 1080 | LC,V1,V2, va’znd
DD, DD+
5.1 for
DD &
DD+
Stereq,
Moo for
AACLC
MPEG TS AAC- ! ’
HLS ) e (Ts) 2 HI64 & 1 fian | 1440x 1080 Levive, | Viand
HEVC V2
DD, DD+
5.1 for
DD &
BD+
Stereo for
AACLC,
AAC- V1 and
3 Mo | wigh | 1280020 [Levive | w2
DD, DD+ 5.1 for
DD &
DD+
i) SDTVY Channel
o . Type of
Input Streaming | Profile D:I](?;io Profile Videao DAm(I;.O )
Format Format Number coding rolt Resolution ,em tng Audio
standard Standard channels
Stereo,
Maono for
AACLC
AAC- ’
1 Hk'é‘s,j (.J‘,& High | 720x576 | LC,V1,V2, anznd
DD, DD+
5.1 for
DD &
MPEG TS DD+
HLS .
_ e, (TS) Sterco,
Mono for
AACLC
AAC- ’
2 Hﬁgjg High | 544x576 | LCVI.V2, V‘vz”d
DD, DD+
5.1 for
DD &
DD+
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Stereo,
Mono for
AACLC
AAC- ’
3 H}'{?\?g‘: High 480x576 | LC,VIV2. V]Vg"d
DD, DD+
5.1 for
DD &
DD+
3. SRT IP Streaming Input Format of TV Scrvice
i) HDTV Channel
- - 1 i Type of
Input St]:eam Profile V:dep Video Audlp —ﬂ]e_o
format ng Number | Decoding | Profile 1 6on | Decoding Audio
Format standard Standard  channcls
Sterzo,
Mano for
MPEG-1 AACLC,
H264 & . L-If, AAC- V1 and
i HEVC High 1920 x 1080 LCVI V2, V2
DD, DD+ 5.1 for
oo &
) DD+
Stereo,
dMono for
, MPLEG- AACLC,
SR’ MPEGT;S , 1264 & 1 | o joso | AL AACS | Viand
18 (TS) HEVC '8 x LCVIV2, | V2
DD, DD+ 5.1 for
DD &
DD+
Stereo for
MPEG-1 AVAlitg"
H.264 & . L-TI AAC-
3 HEVC High 1280x720 LCVILV2, S ‘!v’?m
DD, DD+ DD &
i DD+
ii) SDTY Chanvel
l . : Type of
. Video . Aundio hj U
oput | Sieoming - Profle | pcading | Froie o Videe | Decoding [ suan
standard Standard | channels
Stereq,
tono for
MPEG-1 AACLC,
MPEG TS H.264 & . L-11, AAC- V1 and
SRT e (T9) ! neve | FiEh | 72036 e va, V2
DD, DD+ 5.1 for
DD &
o0+
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Stereo,
MPEG-1 | Mono for
L-11, AACIC,
H.264 & . AAC- V1 and
2 HEVC High 544 x 576 LC.VLY2 V2
, 5.1 for
DD, DD+ DD &
DD+
Stereo,
MPEG-1 | Mono for
L-1T, AACLC,
H264 & . AAC- V1 and
3 ueve | High [ 480576 1 m v w2
: 5.1 for
DD, DD+ DD &
DD+
4. ZIXI IP Streaming Input Format of TV Service
i) HODTY Channel
. Video . Audio Type of
f‘Inpu.t 1 Streaming | Profile Decoding | Profile V:deq Decoding | Audio
ormat  Format | Number Resolution
standard Standard channels
Stereo,
MPEG-1 | Meno for
L-11, AACLC,
| H.264 & High 1920 x AAC- V1 and
HEVC 1080 LC,VIV2 V2
, 3.1 for
DD, DD+ DD &
DD+
Stereo,
MPEG-1 | Mono for
L-II, AACLC,
ZIX] T‘fz E(GTS];S , | H24& | | 1440x | AAC- | Vlend
R HEVC & 1080 | LCVI,V2| V2
, 5.1 for
DD, DD+ DD &
DD+
Stereo for
MPEG-1 AACLC,
H.264 & A%ﬁf(ll V1 and
3 P-{EVC High 1280x720 LC,VI,;/Z V2
5.1 for
’ DD &
DD, DD+ DD+
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i) SDTV Channel
Audio | Typeof

. Video .

Input  Streaming | Profile Decoding  Profile Video Decoding |  Audio
Resolution

Standard | channecls

Format Format | Number
standard
Stereo,

MPEG-1 | Mong lor
L-IL, AACLC,

H.264 & . AAC- V1 and
| HEVC High 720 x 576 LC VIV V2
2, 5.1 for
DD, DD+ DD &
DD+
Stereo,

MPECG-1 | Mono for
L-IT, AACLC,

MPEG TS [H.264 & ) AAC- V1 and
ZIXT 1 (T8) 2 HEve | Tligh | 34576 1 cviv | v
2, 5.1 for
DD, DD+ DD &
DD+
Stereo,
MPEG-1 | Mono for
L1, AACLL.

H.264 & X AAC- V1 and
3 HEVC High 480%576 LCVIV )
2 5.1 for

DD, DD+ DD &
DD+

5. Input Format of Radio Service received through TP Streaming
Input Profile . Audio Decoding | Type of Audia
Streaming Format Standard chanpels

Format Number
. . i (i) AAC-LC, Stereo , Mono
(Y MPEG TS ie. (TS i
HLS ] (ii) Raw audio format(.aac) (") Hh:AAC V1, for AACLC, V1
(i) HE-AAC-V2, and V2

Each Encoder chassis shall have the facility to encode minunum 8 Radio
Service received through IP Input streaming.

. - A AARRREEEEREEREE————Nmm. e — R —— SEC—]
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G. Video compression parameters

SI. No. Parameter Specification
I | Video Resolutions (PAL) | For SDTV
720 x 576,
544 x 576,
480 x 574,
For HDTV
1620 x 1080
1440 x 1080
2 i} SD MPEG-2, MP@ML
i) SO H264/MPEG-4, MP@ L3
Profiles and Levels iiNHD H.264 Main Profile Level 4.0
iv)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
Video Bit-rate it} 3 to 20 Mbit/s for 4:2:0 Profiles of HDTV in
MPEG-4 depending upon Resolution
ii) 3 to & Mbit/s for 4:2:0 Profiles of HDTV in
HEVC depending upon Resclution
4 Temporal Processing Temporal Processing- [, B, B, P frames
structure to support low delay mode with
latency delay of 3.5 seconds or less.
: S,?;;Eg of Interfaced Adaptive ficld & framme 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

LPara meter TSpeciﬁcation

| Sl. No.
1

Audio Encoding Method

i) MPEG-T layer tl

i) HE-AAC (MPEG-4) v1 & v2 5.1 Audio
iif) Dolby Digital 5.1 AC-3 audio

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

Data rate

i) 64-192 kbps (MPEG-1, layer [I) ]

iy 32-72 kbps (MPEG-4, HE AAC VI
encoding)

ii)16-48 kbps (MPEG-4, HE AAC V2
encoding)

i1y 224-640kbit's (Dolby Digital 5.1 audio
encoding)

iv) 192-640kbit/s (Dolby Digital Plus 3.1 audio

encoding)
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1. IP Trapsport Stream Output Specification

102

Sk No. Parameter Specification
1 Type Gigabil Cthernet
2 MPEG Format MPEG 2 TS over 1P
3 No of Ports dedicated for | Minimum two nos. independent ports and

[P Qutput configurable in redundant mode
4 Speed 1000 Mbps or better per port
5 Addressing Unicast and Multi cast (at a {ime only one).
6 Ethernet [nterface 100G base T or better
7 Ethernct Connectors RJ 45

J. Control and configuration of Encoder chassis

Sl. No. | Parameter Specification
1 Caontrol port Min, | no. 10/100/1000 Base-T Ethernet port

for NMS
2 Connector Type RJ 45 |

K. Hardware of Server in case of software compression solution

2} General Featore:

i. CPU/Chipset of scrver should have facility to enalle an environment where
applicalions can run within their own space, protected from all other
software on the system.

il. CPL/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.

ili. CPU/Chipset of server should have (zcility of Secure Key consisting of a
digital random number generator that creales 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.

vii. CPLU of server shall be similar to [ntel Xeon Gold series or better and launch

date of CPU of server should not be prior to year 2020,
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viti. Facility to store the last configuration in the network hardware so that 1n
case of failure of the Compression System Control Computer, the system
remains running and continues to Stafistically multiplex two or more
programme as per the last good configuration,

b) Hardware Feature:

S1. | Parameter Specification
No.
A |Performance of Central Processing Unit
1 Na. of Core 18 (Min.) per CPU
2 | No. of Thread 36 ( Min.} per CPU
3 Processor Basc Frequency 2.10 GHz or better
4 No. of CPU Two or more
B | Memory Specification : __;
5 RAN DDR4, 64 GB or more
6 Storage Memory SSD, 240 GB (Min.) in Raid 1
Configuration
C__ | Opcrating System
7 | Operating system Linux
D | Ethernet Network
g No. of Ports {Duplex) in{{) Two nos. of { Gigabit port for
server Input or more
iYTwo nos. of 1 Gigabit port for
Qutput or more
iti) Two nos. of | Gigabit port for
Management & Control
iv)Two nos. of | Gigabit port for
Ancillary services
E_ | PClIslot
9 PCI slot 2 nos. of more
F Operating Environment
10 | Operating Temperature 10 to +¥35°C
| 11 ! Humidity 10% to 90% non-condensing

5.2.3 Specification for IP Data Switch
A. Feafures
(i) Multicast IP routing, and access control list of connceted hardware,

(i) Redundant swappable Power System for protection against power supply
failures.

(i) TEEE B02.1/w Rapid reconfiguration of Spanning Tree, and
IEEL802.1sMultiple VLAN instances of spanning Tree.

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

authentication, MACSEC security.

v

practice templates.

(vi)

Real-time network fault analysis with easy-1o-deploy device specilic best-

The required hardware and software including their licenses shall be

provided for Multieast IP Routing, VLAN configuration and GUI of the
switch for configuration and Monitoring of IP ports through Compression
NMS.

(vif)

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 Spccification
No.
A Performance
] Forwarding rate 72 Mpps (100 MBps) or betler
2 | Memory:
i DRAM 4 GB (Min)
ii |PLASH 2 GB (Min)
3 Ethernet ports 10/100/1000 a) 48 (Mim) for 48 Port 1P Dara
(Selectable) Switeh
by 24 (Min) for 24 Port |IP Data
Switch
4 | Switehing capacity 176 Gbps(Min) -
5 Throughput 72 Mpps (Million packets per second) or
better
6 IPv6 support in software
7 | Uplink optics type 4 SFP (Min 10 GB per SIP port) with
f single-mode  SFP  modules (optical
i device/cartridge).
8§ CPrU 800 MHz (Min)
8 | Shared bufter 12 MB (Min)
10 | Height of TP Switch 1 RU
" B | Indicators
i1 | Per-port status LEDs link integrity, disabled, activity, speed,
and full-dupiex indications
12 | Systemn-status LEDs: LFan, power and system [ndicator
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5.2.4 IP Encapsulator cum Multiplcxer Specifications
A, Features:

i) .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) supported DVB-CAS simulerypt eneryption through [P and AS] in
CBR and/or VBR mode inputs per transport stream. It shouid have the
facility for statistical Multiplexing, scrambling, De-multiplexing and again
multiplexing the relevant/required services.

i) The Compression system { Either 1P Encapsulator cum multiplexer or
Encoder) should be able to create independent as well as combination of
poo! of services mux in statistical & CBR for MPEG 2, H.264/MPEG 4 and
H.265/HEVC Compressed streams of SD & HDTV channels.

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

iv) Each [P Encapsulator shall gencrate four independent ASI output transport
stream with DVB-CSA (V-1 & V2) supported DVB-CAS simulerypt
Encryption(CAS) 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 1P Encapsutator should be capable to multiplex both SDTV and HDTV
signal simultaneously with DVB-CSA (V-1 & V-2) supported DVB-CAS
simulerypt encrypted AST oulput as well as without DVB-CAS encrypled
(free to air) independent ASI transport output for monitoring.

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

vii) There should be a facility to add minimum four numbers of conligurable
AST port for 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 videa bit rafe
Programme Sfream and Mulliplex the multiple streams in a multiple

_ - |
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Multiplexing Group t.e. *n x services” and allocate optimum bit rate to the
services in the Transport Stream.

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

x) 1P Encapsulator should have DV compliant {or encapsulation of EPG data,
DVB-SI/PS] table, NIT table, EMM table, ECM table generated by EPG and
DVB3-SI/PSI Generator/Server and CAS server in the output of transport
streams.

x1) Fach 1P Encapsulator cum Multiplexer unit should have Hot swappable dual
redundant SMPS Power Supply.

B. Technical Specification

Sl | Parameter Specificalion
No.
a) | IP data Port Specifications
1 Type Gigabit Ethernet 802.3¢
2 No, of Ports for input and 1y Minimum four nos. physical
output data independent 1 Gigabit RJ43 poris (Bi-

directional) with licenses (2 ports for
Input & 2 ports for ouiput
configurable),

iy Minimum four nos. physical
indcpendent 10 Gigabits SFP port
(Bi-directional) with SFP aoptical
device cartridge.

3 /0 Speed Min 900 Mbps per port

4 [P Encapsulation MPEG -2 TS over 1P

5 MPLEG Fformat 188 Bper TS

é Addressing Unicast and Multi cast
(at a time only one).

7 Ethernet Interface 1000 base T

8 No. of Ports for ancillary data  Min. 2 Nos. physical | Gigabit R 45
port (Bi-directional)

9 Ethernet Control and Min. 1 no R1 45 for control and
Management connector management

b)  DVB-ASI Transport Siream Input Specifications

1 Format MPEG-2 TS/ DVB-ASI

2 Quantity Minimum 4 independent ports

3 Connector BNC/HD BNC/Micro BNC: Female
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¢) | DVR-ASI Transport Stream Output Specifications

1 Formatl 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 alse be enabled to
simulcrypt minimum twe DVB-CAS
encryption and configurable to free to
air mode for monitoring.

3 Transport Stream output 100 Mbps per Qutput Stream

4 Connector BNC/HD BNC/Micro BNC; Female

d) | DVB-CSA (V-1 & V2) supported simulcrypt DVB-CAS Feature

| | 1P Port for DVB-CSA V-1 & | Minimum one port (RJ-45)
V-2 supported DVB-CAS
Contral with required licenses

2 | No.of DVB-CAS fo be Minimum two CAS
simulcrypt

3 | Nameof CAS to be deployed | Generic Conditional Access System

(CAS)

4 1P data port for OTA with Through 1P data port or ASI input
required license port

5 Scrambling Feature with On all independent output port with
required licenses gach service and ON-OIfT facility.

6 EMM processing bandwidth | 4 Mbps or better

| 7 | ECM processing bandwidth 15 kbps or better per channel

C. Statistical Multiplexing:

(1) 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,

(ii) The statistical Multiplexing shall essentially have following feature:-
a. User selectable minimum & maximum bit rates per channel.

b. Provision for linear bit rale 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 [P
Encapsulator cum Multiplexer. There shall be no requirement of

rebooting of the compression equipment for effecting the change in
configuration.

)
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5.2.5

d. Real time bit rate managemeni for continuous allocation of bandwidth
between the encoders using only nalive hardware and software of
encoders and multiplexer i.e. without the use of any additional / external
compufer hardware or software.,

e, Stat Mux facility should support among all SDTV & HDTV channe!
with DVB-CSA (V-1 & V-2) supported simulcrypt DVB-CAS
encryption (CAS).

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

o

Enabling of statistical Multipiexing shall nof need any change in the
hardware or software of the receiving cquipment i.e. 81Bs,

Implementation of DVB-CSA (V-1 & V-2) supported DVB-CAS, EPG,
Video on Demand (VoD), NVoD, Subtitling, Audio descriptor, closed
captioning etc.

Services like DVB-CSA (V1 & V-2) supported with simulerypt DVB-CAS
encryption (CAS), Subtitling, Audio descriptor, EPG ete 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 IP
Encapasulator cum multiplexer shall also be Video on Demand (VoD) &
NVeD with . TS format compliant, however Storage server, Play out system,
GSM or 1P based network for return path are not in the scope of this tender,

Specification for 16x16 or better matrix SDI/ASI Routing Switcher

. 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 Roufer has to
be quoted with X-Y and Single Bus conirol panels.

Essential Features:

The rouling switcher clectronics should be capable of being mounted in a
standard 19” rack frame.

The switcher shall handle SDI/ ASI signal (or routing from input to output
destinalions. The switching should take place during the vertical interval
peried with re-clocking.
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iii.

Iv.

vi.

vil.

viil.

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.

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

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

A certificate from Compression OEM regarding compatibility with
compression is required to be submitted alongwith the bid.

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

Number of input and output port of ASI/SDI Router shall be same.

C. Technical Specification:

S No. | Paramcter Specification ]

1, Matrix size 16x16 or better matrix

2. Input SDI/ASI { BNC 75 chms)

3. Equalizalion Automatic: 150 Meters at 276 Mbps.

4. | Output [ SDVASI (BNC 75 ohm)

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

53.2.6 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, [P
Encapsulator cum multiplexers, 8D1 & ASI routers and IRDs including
alarm and fault logs for a minimum of 365 days or configurable to
90/120/180 days subject ta imitation 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 shal! have the facility to configure, control and monitor minimum 75

5_Specification

equipment/clements like IRDs, Encoders, IP Encapsulator cum Multiplexers,
SDI Ronter, AS| Router, RCPs, IP Switches etc.
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B. Salient Features:

The System Contrel Computer shall be used as a control protecel to configure
the various pararmeters for the slatistical multiplexing such as:

1.

i

V.

vi,

vii,

vili.

xi.

Xil.
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To configure cneoders for variable Bit Rate Transport Stream. Setting of
minimum and maximum Jimits of data rate for each encoder.

To configurc GOP pattern for frame-by-frame encoding. Encoding should
take place at the encoder in real time.

[f the System Control Computer fails or powered down, the whole system
should be failure protected so that it still works.

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

To configure TRDs 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.

Bach set of Network Management System (NMS) shall ecomprise of {1+1)
rack maunted server for 24x7 operation in master and slave configuration or
cluster configuration with four client licenses,

Therc shall be four client PCs with required licenses and 21 inch or better
size display monitors along with each PC for monitoring of all offered NMS
system from remote lacations,

These client PCs shall be installed in old compression rgom, Monitoring
room, shift in-charge room and supervisor room. The supervisor room is
located 100 meters away. An Ethernet 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 GUI.

To facilitate centralized network management operations in future, it should
be possible to operate the system remofely via a suitably configured
computer and dial-up telephone lines/Broadband network. 1t should be
supplied with complete hardware and software Lo interface all the equipment
in the chain for their proper control and monitoring.
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xiii. The complete compression NMS software of each set is 10 be loaded on a
single control computer/Server with networking facilities if offered in
Master and slab mode, whereas compression NMS software of cach set is to
be loaded on two control computer/Server with networking facilities in
cluster mode.

C. Required Hardware and Software

The compression system contral 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 Tnierface (GUI)
2 Operational Features Based on latest Windows / Linux
Version:

{a) Diagnostic log

(b) Transaction log

{c) Password privilege system

(d) Dial in modem support/Through
Broadband

(8) Multi user terminal support

3 Physical Connection to | Bthernet 10 Base-T/100 Base-T

Equipment through CAT 6 or better cable
4 Hardware Platform Supplier to provide full details of the
industry standard hardware platform
proposed
5 Software Supplicr to provide full details of the
industry standard software platfomm
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 | 75 nos. (Minimum})

to be controlled by offercd
| Compression NMS

\ 8 Storage Memory SSD, 240 GB (Min) in RAID |
Conliguration

D. Remote Access

It shall be possible to add a remote vser terminal and modem/IP interface 10
provide access to the control system computer from a remote Jocation 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 prescated with a user interface, which is
identical to the local user interface.

'S_Spedfication tor SITC for Expansion of FreeDish_Two stream & RF Systen’l_iﬁ‘:_12022 024 _Page 53
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5.2.7 3G/HD/SD SDI and MPEG-2 TS DVB/ASI Distribution Amplifier

system

A. Technical Feafures :

].

3G/HD/STY SDT and DVB/ASI Compliant 1 x N {where N is the number of
reclocked outputs and s equal ta 2 or more) Distribution Amplifier system
shall support a variety of compressed and uncompressed serial digital video
signals,

. The Distribution Amplifier (0A)system shall restore the incoming MPEG-2 TS

DVB/ASI signal to its proper amplitude. The signal is reshaped with automatic
squalization, 1DC restoration, and re-clocking.

The vnit should automatically detects the data rate for incoming channcls and
then re-clocks and equalizes the signal.

. The Distribution Amplifier system should be rack mountable, having dual

redundant power supply and should have LED indicators at the front of the module
to identity the presence of incoming video, and the data rate ete. External power
supply adopter is not aceeptable.

. There should not have more than two Distribution Amplifier cards housed in

one Chassis. or only two channels per chassis.

B. Technical specification-

Sl. No. | Paramcter Specification |
1 Input 3G/HD/SD 8Dl and DVB/AS]

i compliant .

2 Input Connectors: 750 BNC

3 Input/Qutput Standards SMPTE 259M, 292M, 372M, and
MPEG-2 TS DVB/ASI Compliant

4 Input/Qutput Bit Rates Up to 10 2.97Gbhit/s

5 Input Return Loss >15dB up to 1.5 GHz/1485Mbps
>10 dB from 1.5 GHz to 3 GHz

6 | Input/Output Signal Level 800mV

7 Input Cable Length (min) | SD/AST  Equalization: 500 feet @
(Belden 1694A cable) 270Mbps

HD» Equalization: 250 fleet @
1485Mbps
3G Equalization 100 feet @
2000Nbps

7 Number of Qutputs 2 (Min) 750 BNC

8 Output Return Loss >15dB up to [.5 GHz/1485Mbps
>10dB from 1.5 GHz to 3 GHz

G Overshoot < 10% of Amplitude

10 Power supply 200 - 264 VAC, 47— 63 Hx
{External adopter is not accepted)

11 | MECHANICAL | Rack Mount Enclosure (1RU)

S_Specification for SITC for Expansion of FreeDish_Two stream & RF Systems_12022024. Page 54
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5.2.8 Optical Fiber Communication link (OFC) system

A, Essential Features -

1.

OFC system is an OFC link for receiving MPEG-2 TS over [P of each four
Compression chains (two existing and two offered) {ie. fram TP Data
Switch of each chain} in cld compression room to Digital Satellite
Modulators to be installed in Porta Cabin in 4x {1411) configuration,
consisting of Single Channel Optical Transmitter & Receiver Units
{(including Fiber Management system), through suitable OFC and IP Data
cables, and Chassis for the above with control card for configuration &
monitoring and dual redundant power supply units.

OFC system is an OFC link for receiving MPEG-2 TS over 1P of ¢ach four
existing Compression chains (i.e. (rom IP Data Switch of each chain) in new
compression room to Digilal Satellite Modulators to be installed in Porta
Cabin in 4x(1-1) configuration, consisting of Single Channel Optical
Transmitter & Receiver Units (including Fiber Management sysiem),
through suitable OFC and 1P Data cables, and Chassis for the above with
control card for configuration & monitoring and dual redundant power
supply units.

The offered Optical Fiber Communication link (OFC) system shall also
include suitable Optical Fiber Cable, Optic Patch cords, SFP optical device
cartridge, and other required standard accessories.

The offered solution should be scalable and modular in design and
architecture, The offered system should have space for future cxpansion by
adding additional minimum one optical transmitter and/or receiver modules.

. The system should have built-in 1:1 dual redundant & hot-swappable

power supply units.

Trans & Receive unit shall be configurable locally or remotely via Web-
Interface (Web-GUI, SNMP elc).

The optical cards should support single mode optical transport for better
link margin.

It should have comprehensive LED indicators on Transmitter and Receiver
module and/or LCD/LED/OLED Display panel on chassis for status
information,
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. All the requisite drivers, software and licenses required for meeting the
DD specifications must necessarily be pre-loaded and configured by the
OEM before supplying cquipment to DD

. Single Channet Optical Transmitter:-

Optical Fiber Communication link (OFC) system consist of Gigabit Eihernet
Fiber Transmitier which receive MPEG-2 TS over 1P /DVB ASI over [P
and transmits DVB ASI over [P signals over Optical [iber Output.

. 1t should supports transmission of DVB-ASI over [P.

. It should be compatible with single-mode [iber.

. 1t should have input signal presence and transmitter module status
moenitoring/indication on LED/OLEN/LCD display.

It should have minimum one oulputs for loop-through or for monitoring.

I INTUT

1 Input type MPEG-2 TS over [F/DVB ASI over IP

2) Connsclor Minimum one No (RI45)

3) | BitRate Better than 900 Mbps

4} | Port Speed Better than 900 Mbps

IT OUTPUT

Iy Qutput type DVB ASI over IP signals over Optical
Fiber Output

2) Connector S8C/PC connector  along with SFP
cartridge for DVB ASI over [P signals
over Optical Fiber Output

3 Wave length 1310nm, 1550nm {nominal)

Qutput Power -7dBm +1dBm

4) No. of outputs One (min) -

5) Mode Single

6) Standard ‘DVB ASI over 1P signals over Optical
Fiber
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C. Single Channel Optical Receiver:-

a. Optical Fiber Communication link {OFC) system consist of Gigabit Ethernet
Fiber Receiver which receive DVB ASI over IP signals over Optical I'iber
and give output as MPEG-2 TS over IIVDVEB ASI over IP signals.

b. It should be compatible with single-mode fiber.

¢. It should have input signal presence and recciver module status
monitoring/indication on LED/OLED/LCD display.

d. It should have minimum one outputs for loop-through or for monitoring.

| INPUT

1) | Input type DVB ASI over IP signals aver Optical Fiber
Input

2} Connector SC/PC connector along with SEP cartridge for
DVB ASI over IP signals over Optical Fiber
Qutput

3y Wave length 1310nm, 1550nm (nominal)

Input Power -1dBm

5y | Mode Single

If | OUTPUT

1y | Output type MPEG-2 TS over 1P /DVB ASI over IP

2) | Counneetor Minimum one No (RJ45)

3) | BitRate Better than 900 Mbps

4y | Port Speed Better than 900 Mbps

5.3 Specification for Satellite Modulator System
The Satellite Modulator System consists of the following equipment,

a) Satellite Modulator in (1+1) redundant configuration
b) [IF Redundancy switch.

5.3.1 Specifications for Satellite Modulator

a} Essential Features:

1} The offered modulator should be campact, reliable and have state of the
art technology.

e e —
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ii)

iii)

Tt should provide II' output (70 + 18 MHz ) as per DVB-S and DVB-82
standards’ modulation schemes based on the user requirement.

It should have facility to auto cqualization or pre-equalization to pre-
distort signal before feeding to Up-converter based on received signal
from existing I.LNA, so that downlink signal is kept within 36 Milz BW
of the transponder. This should not affect the operation of the existing
IRDs (MPEG-2, MPEG-4, HEVC and DVB-S & DVB-S2 compliant).

The ofTered modulators should have front panel display. It should be
possible to configure the olfered modulaters through front pane! keys and

through browser on remote computer.

The offered modulators should be compliant to the ETSI 103 129 DVR
Carrier [D (DVB-CID) requirement.

The offered modulators will be used in 141 redundant mode.

The redundancy of the offered modulators shall be controlled through the
offered IF redundancy switch.

viil) In case of failure of main/ redundant modulator, audio/visual alarm

should be generated to indicale the failure of main/ redundant modulator.
The offered Modulators should have facility to take ASI input through
BNC port and MPEG2 TS over 1P input through [P data port .

All the requisite drivers, software and licenses required for meeting the
DD specifications must necessarily be pre-loaded and configured by the
OEM before supplying equipment to DD.

b) Technical Specifications:

Sl Parameter Specifications
No.
L ASI Inputs
1 Compliance DVB Document AO010 rev. [, May
1997: Section 4.4
2 Byte stuffing modes Byte and single packet burst mode.
3 Connector BNC
11 IP Data Port{External IP to ASI converter is not acceptable.}
1 Input data format MPEG-2 18 over 1P
2 Ethernet interface 1060 base T
3 Ethernet Conncetor 1xRJ45
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IMNl.  Forward Error Correction and Modulation Scheme as per DVB-
S standard
1 Multiplex Adaptation Asper ETSI EN 300 421 (DVB-3)
and Energy Dispersal
2 Outer Coding Recd-Solemon (204,188, T=8)
— Interleaving Depth 12
4 Inner coding QPSK: Convolution R=1/2, 2/3, 3 /4,
5/6 or 7/8
5 Spectrum Roll off factor | 20%, 25 % and 35% selectable
Modulation QPSK
Transmission ratcs Variable, 1.0 to 45.0 M symbol/s (min.)
IV.  Forward Error Correction and Modulation Scheme as per DVB-
52 standard
1 Multiplex Adaptation As per EN 302 307 (DVB-52)
and Energy Dispersal
2 Modulation QPSK, 8PSK
3 Modulation mode Should be capable of emitting signais
on the foliowing modes:
1. Backward compatible mode (DVB-
S/ DVB-82 one at a time)
2. Constant Coding and Modulation
mode {CCM)
4 Quter Coding BCH
5 Inner coding LDPC
R=1/2,3/5,2/3, 3/ 4, 4/5, 5/6, 8/9, %/10
{for DVB-S2, QPSK),
R= 3/5, 2/3, 3/ 4, 5/6, 8/9, 9/10 (for
DVB-52, 8PSK)
6 Specirum Roll off factor | 5%, 10%, 15%, 20%, 25% and 35%
selectable
7 Transmission rates Variable, 1.0 to 45 M symbol/sec (min.)
V. IF output Interface Specifications
1 Output Frequeney | 70 = 18 MHz
Range
2 Output Impedance 75 ohms unbalanced
3 Connector BNC, female
4 Output Return Loss 15 dB (min.)

e e e ————————
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5 Outpul Level Range | -20 dBm to 0 dBm

6 [.evel Step Size 0.2 dB max.

7 Spurtous Oulputs < -535 dBc/4 kHz al 0 dBm output
power level in Band. [
or
< -60 dBm out side Band

8 Synthesizer Phase Noise  Should meet the requirements of JESS-
308

CW mode Sclectable
10 Noise floor (No/ C) < -120 dBc/Hz 1
V1. Internal 10 MHz clock & Synchronization ‘

1 Frequency stability with <+ 2.5ppm over 0°to 50° |

respect (o temperature

5.3.2 Specifications for IF Redundancy switch
a) [Essenfial ¥eatures:

iy The offered TF redundancy switch must be from the OEM of offercd
satellite modulator to ensure compatibilily of the offered IF redundancy
switch with the offered modulator systerm.

iy In case of failure of mam/ redundant chain, audio/visual alarm should be
generated to indicate the failure of main/ redundant chain.

iiiy The offered TF redundancy switch should have duval redundant power
supplics.

iv) Facility for automatic, Manual and remote (through web interface)
switching of the satellite modulator shauld be available through the IF
Switch.

v} The switch should have high reliahility, robustncss and should be of
professional type.

vi) All the requisite drivers, software and licenses required for meeting the
DD specifications must necessanily be pre-loaded and configured by the
QEM before supplying equipment to DD.

b) Technical Specifications

SL Parameter Specifications
No.

i} Operating {requency range 50 to 200 MHz

i) Insertion loss =3 dB
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iii) | Isolation B
a) Input to input | 45dB min
b) input to culput 50dB min
wv) | Input return loss 13 dB min
v) | Output return loss 13 dB min
vi) | IF connector BNC/SMA type
vit) | Impedance 75 Ohms
viii) | Remote control RS2320r RS422/485 or RY 45

5.4 Specification for RF system

The RF Chain consists of the following equipment.

a) Kuo-Band Up-converier(U/C) in {1+1) redundant configuration.

b) KHPA (Ku-Band, 2.45 k W) in (1+7) redundant configuration,

c) RF equipment control system.

5.4.1 Specification for Ku Band Up - Converters

S. No. | Parameter Specification j
1 [nput Frequency 70+18 MHz
2 QOutpul Bandwidth +18 MHz
3 Frequency Step Size Synthesized (25 KHz or better
4 Input Power -20 dBm to 0 dBm
5 Qutput Frequency Range 13.75 GHz to 14.50 GHz
6 Frequency Stability +1x 10" ppm from 0°C to 50°C
7 Output power at P1 dB 10dBm 4‘
| 8 | Phasenoise IESS 308/309 compliant or better ‘
9 Spurious -60 dBc at ¢ dBm output carrier related or
\ better
-65 dBm non carrier related or better
10 Third order intermadulation | -45 dBc or better
at 0 dBm
I Input return loss 18 dB minimum
12 input Impedance 75 Ohms
13 Quiput Impedance 30 Chms
14 Output retarn loss 18 dB
15 Giain 30 dB or better
16 Amplitude response/ 4 1,0 dB per 36 MHz (Max)
(rain Flatness
17 Gain Adjustment step size | 0.2 dB (Max)
18 Remots Control RS8422/485 or RI 45 or any other port.
Thiz should be connectable to LAN using
required format converters.
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54.2

(i)

(i)

(i)

(1v})
(v)

B,

Technical Specifications for RF Redundancy Switch:

. Essential Features:

The external RF redundancy switch only shall be offered.

The offered Up-converter and RF Redundancy Switch should be of same
make so that both are compatible for providing the redundancy.

In case of failure of main Up-converter, the RF Redundancy switch should
be able fo provide RF signal output from redundant Up-converter.

Facility for Automatic, Manual and Remole switching should be available.

In case of failure of main/redundant Up-converter, alarm should be generated
to indicate the failurc of main/redundant Up-converter.

Technical Specifications:

| Sr. No. Parameters Specifications

(1 Operating Frequency Range | 13.75 GHz to 14,50 Gilz
(i) Insertion loss < 05dB

{iii) Isolation 60 dB or betler

(iv) Input return loss 13 dB min

{v) QOutput refurn loss 13 dB min
{vi} | RF Input/Qutput Connector | SMA/N-Typce

(vii} | [mpedance 30 Ohm

(viii) ! Remote contirol R&8232 or R8422/485 or RJ 45 or any
other port. This should be
connectable to LAN using required
format converters.

543

Q]

(i)
(i)
(iv)
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Specification for Klystron High Power Amplifier (KHPA. )

Introduction

The Klystron High Power Amplifier (KHPA) is to be used for the final
power amplification of the digital RF signal in Ku- band, to be fed to the
antenna aftor proper processing through filters, diplexer, switching
networking ete.

The KHPA is to be supplied with lincarizer (as an integral part).

The KHPA will be used in (1+1) redundant configuration.

RBidder should quote for the state of the art, highly efficient Klystron.

F;
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(vi)

The KHPA should be supplied with power saver for lower power
consumption when KHPA is operational in low RF power output.

Bidder should also supply and instail aluminum duct or HDPE pipe as per
site requirement to take out hot air of each KHPA from KHPA room to

putside the room.

{vii} It should have provision for monitoting the forward RF power, reflected RF
power, Beam Voltage and current, Heater Voltage, KHPA temperature ete.
on the front panel display as well as on the remote computer through

browser,

{viii) The OEM should give a detailed account of the protection systems for
abnormal rise in temperature, reflected power, voltage, current etc, available
in the amplifier and its functioning, All the monitoring and protection
system should support the latest digital control.

(ix)

OEM should give the average life of the tube and precautions to be taken to

get the quoted life,

B.  Technical Specification
S.No. Parameter Specification
1 Type of amplifier Klystron HPA
2 Frequency range 13.75 GHz to 14,50 GHz
3 Klystron output power 2.45 kW
4 | Output power at flange 2.00 kKW {min.) for all channels,
5 RF bandwidth(-1 dB) 85 MHz (min.)
| 6 RF output power adjustment  ( to - 20 dB continuous _
7 | Gain (at rated output} 77 dB min. ]
8 Gain stabiiity + 0.25 dB per 24 hrs, (max.) at constant
drive and temperature
1 dB max. from 20° to 40°C, £ 2.5dR
' max. fram 0° to 50°C (at constant drive)
‘_L_ Gain Slope 0.04 dBMHz max over F, £ 30 MHz
10 | Input VSWR 1.25: | max
Il | Output VSWR 1.30: ] max
12 Load VSWR 2.0 : 1 max for full spec. compliance; any
value for operation without damage.
r 13 | AM/PM conversion 4 Degree/dB at the rated output ]
|14 | Harmonic Output with filier  -80 dBc ]
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15 Noise and Spurious <-135 dBW/4 KHz, 11.70t0 12.75 (GHz;
< -065 dBW/4 KHz, pass band;
< -60 dBW / 4KHz, pass band wiih
lingarizer;
<110 dBW/ MHz, 12.75 to 40 GHz,
excluding passband

L6 | Phase Noise 1ESS 308/309 compliant or better

17 | Inter modulation Products -28 dBc wilh regard to each of two equal
carriers at 7 dB backofT from rated output
power

18 | Group delay 0.1 ns/MHz (linear) max

{(in any 72 MLz band) 0.02 ns/MHz? (Parabolic) max
2.0 ns ple-pk ripple max.

19 | Preset chanmels Upto 24

20 | Primary Powcr 1380 V - 415VAC, 3 phase, 5 wire
with ground; 208VAC (with or without
neautral) (£ 10%), S0 Hz 2 %

21 Power consumption 8.0 kW max. Supplier should quote the
cxact figure at various back offs with the
power saver unit “OFT™ and with Power
saver “ON™,

22 | Power factor 0.80 {min)

23 Inrush Current 180 %% of normal line current peak, max
{first half cycle only)

24 | Operating temp -10° Cto+50° C

25 Relative humidity 95% non condensing

26 | Altitude 1000 m with standard adiabatic de-rating
of 2°C/1000 ft. operating, 40,000 ft. non-
operating

27  Acoustic noise 63 dBA at a distance of 3 feet from the
front panel

28 | Coaoling Forced air with integral blower and power
supply fan

29 | RF Input connector N type female

30 | RF Output connector WR 75 flange, grooved

31  RF power monitor N Type female

connectors
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32

Dimensions Supplier should give the dimensions of
the system including RI section and
power supply section

33

Remote monitoring control | Supplier has (o integrate the KHPAs with
the remote control and monitoring
facility, which can be monitored as well
as operate the system from a distance via
RS 232/422 or 485, Ethemet.

5.4.4

A,

(1)

RF Equipment Control System:-

RF control System Management Functions

The RF system contrel computer shall control the operation, redundancy
switching and configuration of the all parameters of HPA, UP-converter,
Satellite Modulator including alarm, audio visual warning and fault logs for
a minimum of last 365 days.

Required Hardware and Software

The RF system conirol computer shall be based on industry standard
hardware and software that will provide a user-friendly GU1 to the operator.

(i1) It shall consist of Rack mounted (1+1) Server with at least 17 inch or bigger
foldable display, keyboard & Mouse with Rack mounting Kit ¢tc (o be
installed in Porta Cabin i.e. HPA Room.

(i) It shall also consist of one client computer (along with client license) with 21
inch display monitor, keyboard, mouse (Rack mounted computer in
monitoring room).

§. No. | Parameter Specification

1 Man Machine Inierface Crraphical User Interface (GUID}

2 Operational Features Based on latest Windows version
(a) Diagnostic log

(b) Transaction log
(c) Password privilege system
{d) Multt user terminal support

3 Physical Connectionto ~ Ethernet 10/100 Base-T/CAT 6 or beter |

Equipment
4 Hardware Platform Supplier to provide full details of the
industry  standard  hardware  platform
proposed

L
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5 Software Supplier to provide full details of the
industry  standard software  platform
proposed

i Back up The back up/ recovery CD/USBs for all the
sollware are to be provided with proper
licensees on perpetual basis.

(M

(i)

Gii)

5.4.5

Remaote Access

1t shall be possible to add a remote nser terminal to provide access fo the RF
control system computer from a remotc location via 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 uscr interface.

Specification for Dehydrator :-
Dehydrator should be regenerative and should be able to provide suitable

pressure to the entire waveguide run {existing + new, from KHPA system
upto PDA ) waveguide run,

2. It should be rugged in construction and capable to handle the extreme
climatic conditions.

3. The offered Automatic Dehydrator (Pressurization system) should have the
provision for various alarms & indicators and safely valves.

4, Dehydrator, with required accessories, 3-5 PSI {user configurable) should be
offered by the bidder.

5. Minimum required alarms, indicalions and safety requirement: Low pressure
alarm, High pressure alarm, Pressure gauge, Adustible pressure, High
pressure safety release valve.,

5.4.6 Specification for Wavcguide:-
S. No. | Description Specifications

(0 Conductor Material Copper/Copper Beryllium/ brass

(i) | Opcrating Frequency Band 100 15 GHZ

(iv) | VSWR <11 at full freq. range

(V) Attenuation = (.13 dB/feel

{vi) | Power handling capacity > 1.5 KW
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5.4.7 Specification for Diplexer:-
A. Introduction

The Diplexer is an electrical operated four-port device.

A

Output
Dummy load {C

1

U

IR

[nput {(with thcr) Input {without filter)

B. Specification

51. No. | Parameter Specification
| 1. | Frequency Range Port A to C : Centre [requency +- 18
MHz
Port Bto C:13.75 GHz o 14.5 GHz
| @ FO +/- 1.5 Bandwidth or more
2. VEWR (port A to C) <1.15
3. | VSWR (port B to C) <115 ]
4. Insertion Loss {port A to C) < IdB |
5. Insertion Loss (port B to ©) =0.3dB I
6. | Isolation (port A to B) " 20 dB min. in operating band
40 dB min. other than operating band
7. | Isolation {port A to C) 20 dB min, |
8. Group Delay (port A to C) 4,0 ns max.
0, Group Delay (port B to C) 2.5 ng max.
10. | Power Handling (port A to C) | 2.5 kW min.
I, | Power Handling (port B to C} | 6.0 kW min.
12. | Cooling Forced Air
13, | Frequency pass band for port | to be intimated once the frequency of
A operation is finalized

54.8 Specification for (1:2) IF Splitter

| 8. No. | Description Specifications
() Impedance 75 Ohm
(ii) | Coonector BNC
(iit) | Frequency 50MHz to 9OMHz
(ivy | VEWR 1.3:1 or better
(v} | Isolation 28 dB or better
{vi) | Insertion loss | dB or better

L _ . _ o . _  ___ __ ___ ___ ___
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5.4.9 Specification for (1:2) RF Splitter/(2:1) Combiner:-

S. No. | Description Specifications
(i} Impedance 50 Obhm
(i) | Connector ' SMaA
(iiiy | Frequency 13.75 GHz to 14.50 GH~
(iv) | VSWR 1.3:1 or better
(v} [solation 15 dB or better
(vi) | [nsertion loss 1 dB or better

5.5 Specitication for Monitoring system:-
The monitoring system has two parts:

(a) Confidence leve] monitoring system
(b) Input and downlink monitoring system of TV and Radio channels

A confidence level monitoring system consists IRDs with L-Band inpuis, IRD with
ASI input, IRD's with IP input, 64x64 SDI Router, ,17"colour monitor, and 16
channel Audic Video Monilor elc. However, existing WFM will be used for
confidence level Monitoring,

A confidence level monitoring system for 1 channel of each 8 carrier monitoring in
Porta Cabin consists of démod with MPEG-2 TS over IP outpuis. 16 channel
multiviewer and 42 inch TV Set.

The input monitoring system of TV channel consists of IRDs with MPEG-2 TS over
1P output, TV and Radio channcl Multi Image Display System, 35”7 LCD Video
Wall Display and associated accessorics.

The downlink manitoring system consists of DVB-8 & DVB-82 de-mod with/and
DVB-CAS Descrambler (Generic CAS), TV and Radio Channel Multi [mage
Display System, 557 LCD Video Wall Display associated accessaries.

The specifications of main equipment of monitoring systems are given below.

5.8.1 Specification of Confidence Level monitoring system

5.5.1.1 Specification for 17 inch (Nominal) LCD (TFI/OLED) SD &
HD Colour Monitor

A) ESSENTIAL FEATURES:

iY  The offered monitor should incorporate high intensity, high contrast wide
sereen 17 inch (Nominal), wide viewing angle LCD (TFT/QLED) Panel to
view stable images from various angles: both horizontally and vertically,
with no reduction in piclure contrast, brightness and colour saturation.

i)  The I.CD (TFT/OLED) 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 ratins of the video signal. The monitor should
also support 920X 1080/501 (HD) and 720X 576/501 (SD) video formats.
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iiiy LCD (TFT/OLED) colour monitor should accept SD and HD SDI input
(detecied automatically).

iv)  The offered monitor should support embedded audio.
v)  The offered monitor should have 10-bit signal processing.

vi) The monitor should have 1:1 pixel mapping to display the pictures in the
original resclution (subject to the native resolution of the LCD (TFT/OLED)
panel) and aspect ratio of the input signal without any stretch and distortion,

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

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

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

x)  The monitor should be light weight, robust, compact and 19 inch rack
mountable. It should have front panel controls ie control the display
parameiers like brightness, eontrast, colour saturation, audio ete.

B) Technical Specifications

SL No. | Parameter Specification

1 Display Size 17 inch{Nominal) diagonally

2 Resolution 1920%x1080 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
150 degree (min.) in Vertical

6 Brightness 250 cd / sq. m or better

7 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
1920X 1080/500 (HD)
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3.5.1.2 Specification for 16 Channel Audio/ Video Monitor

ESSENTIAL FEATURES:

Audio/Video Monitor is to be used for confidence level monitoring of
transmission chain at various points. Output of 64x64 SD/HD-8DI router
will be (ed to |6 Channel Audio/Video monitor Refer DRG No. 8.

The offered Audio/Video monitor
LCD/OLED/TFT screen and support
720X576/501 (SD-SDI) video formats.

should have
1920X1080/501

high resolution
(HD-SDI} and

iii} 1t should decode and display upto 16 channel multi formal audic embedded

with SDI simultaneously like Dolby Digital (AC-3) 5.1 audio, Dolby digifa
plus 5.1 (E-AC-3) audio, AES/EBU stereo channel for monitoring and
metering.

iv) The offered system should have multi echannel audio bar graph and speakers

and should not be overlayed on the video.

v) It should be 15" rack mountable and have [acility to monitor loudness and
save minimum 5 preset configurations.
b) Techniczl Specification :
Sl. No. | 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,
iy Dolby digital plus 5.1(E-AC-3)
audio
iii) Dolby E
iv) One Stereo AES/EBU
3 Video input quantity& fype | 2 nos., SD & D-SDI mput
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 metcr Parameter Threshold, Reference, limits
9 Loudspeaker Power 12 W per speaker
10 Display Screen type & size | LCD/CLED/TFT, min 3.4  inch
{diaponal) or better

O,/ ot 'S Je
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5.5.1.3 Specification for Ku-Band (Downlink) to L-Band Down

Converters
EI. No. | Parameter Specification
A INPUT CHARACTERISTICS
1 Frequency 1070 GHz - 12.75 GGH=z
2 Return Loss (50 ohms) 10 dB minimum
3 LO Leakage -70 dBm maximum
4 Signal monitor -20 dBc¢ nominal
B OUTPUT CHARACTERISTICS
5 Frequency 650 MHz - 1750 MHz for Ku—band
6 Return loss (50 ohms) -14 dB minimum
7 Signal monitor -20 dBc nominal
8 Power output (1 dB +15 dBm minimum
compression)
C | TRANSFER CHARACTERISTICS
9 Gain 35dB, 3 dB
10 Gain stability +0.25 dB/day maximum at constant
temperature
11 Amplitude response {a) £0.5 dB/40 MHz maximum
{by 2 dB maximum over L-band
12 Image rejection 60 dB minimum
13 Noise figure 15 dB maximum
14 Intermodulation distortion With two in band signals at 0 dBm
(third order) output,
third order intermodulation products
are less than 60 dBe
15 Spuricus outputs (in band)
Signal related 60 dBc min at 0 dBm oulput
Signal independent -70 dBm maximum
Or
-60dBe Minimum
16 Phase noise TESS308/309 compliant
17 Frequency stability +5 % 107, 0 to 50°C

—— et
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5.5.1.4 Specifications for IF to L. Band Up-converter (70 MHz to
L-band)-

70 Ml Iz to L-band Up-converter is to be uscd to check the monitoring
output of modulators. Qutput of this Up-converter will be fed to IRD
through R¥ Patch panel. The Specifications are detailed below:

S. No. | Parameter Specifications
a) | Input Frequency 70 MHz -- 18 MIlz
b) | Output Frequency range | 950 MHz to 2150 MHz
) Input return loss 15 dB minimum
d)  Output return loss I5 dB minimum
¢) | Phase Noise TESS308/309 compliant
f) | Spurious -55 dBc carrier related
-65 dBm Non carrier relaied

Al

5.5.1.5 Specification for MPEG Decoder or IRD with AST & 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, HL.204MPEG-4 &
H.265/HEVC for HD-8DI with embedded audio and Dolby Digital 5.1 &
Dolby digital plus 5.1 audio decoder. The specification rgmains the same as
given in the para 5.1.3, except the lact that RF Specification parameter
specification 5.1.3(A)i), 5.1.3(A)(v). 5.1.3(B) & 5.1.3(G) are not applicable.

5.5.1.6 Specification for 64x64 HD-SDI/ASI Routing Switcher

General:

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

B.

Essential Features:

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

The switcher shall handle HD-SDI/ ASI signal for routing {rom input to
output destinations. The switching should lake place during the vertieal
interval period with re-clocking.

S_Specification for SITC for Expansion of FreeDish_ Two stream & RF Systems_12022024_Page 72 )

@pv i,ﬁ)}- /- N _\E{}- o

!

| L
Mo

130



1148406/2024/Sat. Design Section - DG DD

.
(.

vi.

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

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

supply.

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

Any of the 64input shall be capable of being switched to any or all of 64

cutpufs.

C. Technical Specification:

Sl. No. | Parameter Specification '

l Matrix size 64x64

2 Input 64 nos. HD-8DIVASI { BNC/HD BNC, 75
ohms)

3 Equalization Autematic: 150 Meters at 270 Mbps.

4 Qutput 64 nos. HD-SDI/AS] (BNC/HD BNC, 753
chm)

5 Return Loss Should be maintained better than 15 dB up
to 270 Mb/s throughout the switching
chain.

5.5.2 Specification of Input Source and Downlink monitoring system

a. The input source monitoring of all the 40 SDTV channels inclnding 16
HDTV channels and 8 Radio channel of each stream will be done on Multi-
image display system. All input signal of SDTV and HHDTV chanmnelwill 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, [t shall have the facility to
decode and display SD & HDTV channels; and Radio Channel through
RTMP, HLS, SR IP streaming.

The downlink signal monitoring of all the 40 SDTV channels including 16
HDTV channels and § Radio channel of each stream will be done on Multi-
image dispiay system. The downlink signal will be required to demodulate
and dcscramble (CAS) the transport siream of all services (40 SDTV
channels including 16 HDTV channels and & Radioc Channels). The
descrambled transport stream will be available in MPEG-2, MPEG-4 &
HEVC compressed MPEG-2 TS over [P format on RJ43, It shall have the
facility to decode and display SD & HDTV channels; and Radio Channel
through RTMP, HLS, SRT IP streaming,
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C.

There shall have the facility to decode and display SD & HDTV channels;
and Radio Channel received through RTMP, HLS, SRT 1P Streaming either
through inbuilt Professional Broadcast Quality Multi Image Display System
(Multiviewer) or through external Professional Decoder,

Other physical topography is acceptable provided it meets scope of work and
project abjective.

5.5.2.1 Specification for Professional Broadeast Quality Multi Image

a)

b}

d)

e}

)

Display System for TV & Radio Channel

. Features of Multi-image Display System:

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

Each set of offered product shall be of professional broadeast quality &
is able to display up to 40 or more videos simultaneously along with the
cotresponding audio bar graph keyed into the video and 8 Radio
Channel.

Four sets of complete monitoring systems are required to be provided.
Two sets monitoring system shall be configured for monitoring of input
sources (40 SD including 16 HDTYV and 8 Radio channel in cach set) and
another Two sets monitoring system (or Ko Band downlink signals (40
SD including 16 HDTV and 8 Radie Channel in each sct) available in IP
format of 7" & 8" streams compressed in MPEG-2, MPEG-4 & HEVC
format. (Please see DRG No. 9).

The product shalj facilitate selection of preset window layouts of various
patterns and various sizes of video images.

The system shall be flexible in terms of :

i) Control Multiple Sereens

i) Display the samc source multiple times, in different sizes in the
same or different modules.

1i1) The system shall be capable of resizing the video signal and re-
arranging the screen layout as per requirement,

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

Bopy et I ————
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by

i)

k)

p)

Q)

b

e
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[t should suppart 4:3 and 16:9 agpect ratios and shall be able to configure
for 4:3 or 16:9 aspect ratio instantly.

It shall have SDU/DVI/XVGA/HDMI/DP or better output to feed the
combined video to display monitor.

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.

The system should have one dedicated remote control pane! (RCP) for
casy, quick and user friendly access for recalling the required preset
tayouts, selecting full screen window, and selecting the audio source for
monitoring ete. In case of software based RCP the required hardware
(i.e. Desktop Computer with associated accessories) should be provided
in the offer.

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

It should have hot swappable dual redundant power supply.

[t should have 19” rack mounted main frame to accormmodate inputs,
outputs and other interfacing facilities.

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

The offered solution shall be expandable,

The system shall provide High Video Quality with Excellent scaling,
Full Frame rate. The system shall have scalability of Sources Display
Devices.

The system shall log actions taken in a secured file and the system log
should be available for export on SNMP. The Log should be kept for 7
days or more.

The system shall provide customizable criteria for fault detection, alarm
and reporting,

The system/solution shall be able to detect and give (1) on screen alarms

(ii) Audible alarms {like beep sound or tone) and (iii) log the following
faults/errors :

i. Loss of video.
i. Frozen video.
11, Bilack viden.
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u)

v)

B.

iv. Lossof audio.
v. Audio level.

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

The system/solution shall have the facility 1o integrale multiple
Multiviewer units and analyse all channels of stream 7" and 8"
simullanecusly and display Major & Minor alarms of all Input sources
(at a time minimum 2 channels) in a separate monitor or main monitor
having dedicated window.

The screen of separale monilor or dedicaled window of main monitor
shall be blank in case of no alarm is detected in the Input sources,
whereas on the deteclion of alarm in any channel, the same channel shall
be routed 1o this monitor or dedicated window of the main monitor,

The sysiem/solution should have the facility to integrate multiple
Multiviewer units and display the name of all channel/label multiplexed
in stream 7" and 8" in one window on a remote monitor or dedicated
window of main monitor. The colour of the channel nameflabel,
displayed on remote monitor should be changed on acquisition of Major,
Minor alarms and warning in any of the channe!.

There shall have the facility to decode and display SD & HDTYV
channels; and Radio Channel reccived through RTMP, HLS, SRT [P
Streaming either throagh inbuilt Professional Broadcast Quality Multi
Image Display System (Muluviewer) or through external Professional
Decoder.

Technical Specification of Multi Viewer/Image Display System
Processor

81, No. | Parameter Specification
I IP Input Formal (Y MPEG2 TS over TP (SPTS
& MPTS)

(i) RTMP stream, HLS stream
and SRT stream
{if inbuilt in Multiviewer)

I~

No. of 1P Port Minimum 4 Data ports (RJ 45), |
Gbps min.
And

Minimum 2 Management ports
(RJ 45)

3 DVI Input Minimum 1 No.
(either directiy or suitable
converter/Adopter).

[ ________________ ____
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4 SDI with Embedded Audio | Mirimum 2 Nos. on BNC
Input for Radio Service
5 SD-8DI Decoder from [P i)  SD MPEG-2
stream i) SDH.264/MPEG-4 AVC
6 SD-8DI Video Resolution 720%576
704x576
544x576
7 HD-SDI Decoder from [P iy HD H.264 Main Profile
Stream Level 4.0 8 bit
ii) HD H.264 High Profile Level
4,
i) HD H.265/HEVC Main
Profile level 4,0 10 hit
8 HD-8SDI Video Resolution 1920% 1080
9 Decoding of Audio from IP | i)  MPEG-1 Layer-il
Stream 1 HE AAC V1 & V2 5.1 Audio
1) Dolby Digital AC-3 5.1
Audio
iv) Dolby Digital Plus 5.1 E-AC-
3 Audio
| 10| Video Output SDI/DVI/ XVGA/HDMI/DP
11 No of Video Qutput Min 2 nos. ( Independent)
12 | Operating Temperature 5 to 35 degree Centigrade
| 13 | Humidity 10— 90% non -condensing

5.58.2.2 Specification for 16 Chanel Multi Viewer System for TV &

A,

a)

b)

—— T T =

Radio Channel
Features of Multi Viewer System:

The Multi-viewer system is meant for monitoring the Ku Band DTH
downlink signals.

The offered product shall be able to display up to 16 or more videos
simultaneously along with the corresponding audio bar graph keyed into
the video and 8 Radio Channel.

The Muiti-viewer system is for monitoring of Downlink
compressed in MPEG-2, MPEG-4 & HEVC format.

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

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.

e AL g

e e A ——
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) It should support 4:3 and 16:9 aspect ratios and shall be able to configure
for 4:3 or [6:9 aspcct ratic instantly.

g) The video outpul of multi-viewer shall be matched with the video input
of the 42 display system, if not then matching adapter may be included
in offer.

h) The offered produet should have the interfacing facility to connect an
external PC for video layout configuring.

ity It should have hot swappabie dual redundant power supply.

iy It should have 19 rack mounied main frame {¢ accommodate inpuls,
oulputs and other interfacing lacilifies.

k) It should have facility 1o storefrecall al least 10 nos. of preset layouts,
window sizes efc.

) The system shall provide High Video Quality with Excellent scaling,
Full Frame rate. The system shall have scalability of Sources Display
Devices.

m) The system shall log actions taken in a sccured file and the system log
should be availabie for export on SNMP. The Log should be kept for 7
days or more.

n) The system shall provide customizable criteria for fault detection, alarm
and reporting.

o) The system/solution shall be able 1o detect and give (i) on screen alarms
(i1} Audible alarms {like beep sound or tone) and (i1} log the following
faults/errors ;

i. Loss of video.
ii. Frozen video.
iii. Black video.
iv. Loss of audio.
v. Audio level.

B. Technical Specification:

" SI. No. | Parameter | Specification

l [P Inpul Format MPEG 2 TS over [P (SPTS &
MPTS)
2 WNo. of [P Port Minimum 4 Data ports (RJ 45), ]
Gbps min.
And
Minimum 2 Management ports (R]
45)
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3 $D-SDI Decoder from IP

i) SD MPEG-2

stream i) SDL264/MPEG-4 AVC
4 SD-SDI Video 720576
Resolution 704576
5445576

5 HD-SDI Decoder from
[P Stream

i}y HD H.264 Main Profile l.evel
4.0 8 bit

ii)y HD H.264 High Profile Level 4.

iiiy HD H.265/HEVC Main Profile

level 4.0 10 bit
6 HD-SDI Video 1920x 1080
Resolution
7 Decoding of Audio from | 1) MPEG-! Layer-II
IP Stream i) 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

8 Video Outpur

SDIDVI/ XVGA/HDMI/DP

9 No of Video Qutput

Min 2 nos. ( Independent)

10 Operating Temperature

510 35 degree Centigrade

L1 Humidity

10 — 90% non -condensing

5.5.2.3 Specification for DVB-S & DVB-82 Demodulator

The demodulators will be used in downlink monitoring c¢hain. The chassis
should consist of multiple modules. The module should essentially meet the

following specs:-

S1. Parameters
No.

Specification

DVB-S Demodulator

| Standards:

EN 300 421 (DVB-S),

Input Frequency Range

950 - 2150 MHz

No. of Inputs per module

| or more independently tunable

RS

Symboli Rates

5 to 40 M symbol/sec for ( DVB-8)

FEC DVB-S

R= 1/2,2/3,3 /4, 5/6, 1/8

L
2
3
4 Decoding
5
6
7

LNB Signaling

LNB voltage + 22KHz continucus
fone

g LNB Voltage 0/13/18Volts

9 Connectos: F connector

10 | Impedance: 75 ohms

1! Monitoring port I x ASI output on BNC or DVB-

AS] overIP.

12 | Management

10/100/1000 Base-T Ethemet

o),
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| DVB-52 Demodulator
1 | Standards: | EN'302 307 (DVB-52)
2 Inpul [requency Range 950 - 2150 MHz
3 No. of Inputs per module | or more independently tunable
4 Decoding LDPC and BCH
5 Symhol Rates 5 to 40 M symbol/sec for (DVB-52)
6 FEC DVB-52 QPSK R= Y4, 3/5, 2/3, %, 4/5, 5/6, 8/9,
9/10
7 FEC DVB-582 8PSK R=13/5,2/3 , %, 5/6, 8/9, 9/10
5 LNB Signaling LNB voltage — 22KHz continuous
tone
9 LNB Vollage 0/13/18Volis
10 Conncetor: ~__ Feconnector
11 Impedance:; 75 ohms
12 Monitoring port 1 % ASI output on BNC or DVB-
AS8T over IP
13 Management 10/100/1000 Base-T Lthernet

5.5.2.4 Specification of Demodulator with/and Deserambler

A. General Feature

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

(iiy There should be vacant slot (C] slot) for descrambling of simulerypt
DVB-CAS (CAS) for all MPEG-2, MPEG 4 & HEVC and DVDB-§ &
DVB S2 compliant services.

(i)t should be possible to configure and monitor the Descrambler through
Remote PC.

(iviDescrambler should be able to generate and save logs for alarms and
waming through Remote PC.

(v) A separate unit of DVB-CSA (V1 & V2) supported DVB-CAS{CAS)
descrambler shall also be acceptable.

B. RF Spccifications

51 No.

Parameters

Specification

|

Input Frequency Range

950 - 2150 MElz

2

No. of Inputs

1 (min.)

3

Satellite Frequency
Band

C- Band & Ku-Band, Seleciable

4

Input Impedance

75 Ohms
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input Connactor

Input Power Range

F-Type female

-30 to -60 dBm per carrier

=R f e N

LNB Voltage

13V, 18V or off, 22 kHz on/off

De-Modulation Method

"DVB-S QPSK,

DVEB-82 QPSK and 8PSK

Variable Symbol Rates

5.0 to 40 M Symbol /sec for (DVB-8)
5.0 to 40 M Symbol /sec for (DVB-
$2)

10

Convolution inner FEC
selectable

I

R= 1/2, 2/3, 3/4, 5/6,7/8 (DVB-S,
QPSK),

R=1/2, 3/5, 2/3, 3/4, 4/5,5/6, 8/9, 9/10
{For DVB-82, QPSK)
R=13/5,2/3,3/4, 5/6,8/9,9/10

(DVB-82 , §PSK)

C. Descrambler Specifications

1. No.
1

Parameters

Specification ]

DVRB Descrambler

DVB-CSA (VI & V2) supported
DVB-CAS( Generic CAS) N

No of services to be
descrambled per CAM
_m_o_dy!efCI slot

Maximuwn 8 services

Free to air services

Pass through

Bit rate of per TS

65 Mbps

Total No. of Services to
be  descramble  per
stream

L

Winimum 40 TV services and 8 Radio
services

D. IP Transport Stream Quiputs and Control Ports

‘Sl Ne.

Parameters

Specifieation

]

| Ethernet data port

Ix 1000 Base T on RJ45 connector)

N2

Qutput Format

MPEG-2 TS over [P

3

| Ethemnet Control port

1x]0/100 Base T (on RJ43 conngctor)

5.5.2.5 Specification for Industrial Type Professional Broadcast 55%
LCD Video wall Display

LS]. No.  Parameter Specifications
1 Size 55 inch or more
} 2 Backlit light LED
3 Input DVI], HDMIT
F 4 Qutput DV!
5 Resolution 1920x 1080 or higher
6 Aspect ratio ] | 16:5
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7 Viewing angle Herizontal: 170 degree,
Vertical @ 170 degree

8 Luminance > 450 cdfm2

9 Contrast 1200:]

10 Bezel Size Maximum 2.0 mrn/2.0 mMm
{Botlom/Right)
Maximum 20 mm2.0  mm
(Top/Left)

11 Power consumption 400W Max

12 Operaticn Hours 24x7 Industrial Type

13 Mounting Wall and stand Mounting Lype with
mounting kit

| 14 Accessory | Power cord, DVI/ HHDMI Cable |

5.6 Mocasuring Equipments
5.6.1 Specification for Real Time Signal Analyzer
A, Essential Feaiures.

i. The instrument shall be rack mountable, AC operated and supplied with all
accessories like input probes, cables, Adapters and power cords ete.

ii. The instrument shall have full set of marker functions including delta
Marker, peak search marker, centre marker and multi marker (= 6) elc.

jii. The instrument shall have time and Data storage functions with internal
memory to store minimum of 500 traces and 500 measurement setups.

iv. The instrument shall be programmable for automatic measurements.

v. The instrument shall have inbuill self Test function or auto-calibration
{unction.

vi. The instrument shall have facility to display carrier in carrier.

vii. The equipment shall have suitable software for transfer of screen shot
measurernent data to PC or Laptop.

viii. The olfered signal analyzer shall have over all accuracy of <3.0 dB.

Sr. No | Parameters Specifications/Features
| Frequency Range 9kHz to 26.5 GGHz or better
DC Coupled
2 Aging Rate <1 % 107"/ year
Temp, stability &
3| (510 40deg.C) ==5x10
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4 Frequency span 0 Hz - (Zerc Span),
| KHz to 26.5GHz or Better.
3 Minimum Acquisition 100 MHz
Bandwidth
6 Spurious-Free —70 dBc or better
Dynamic Range Or
10048 or Betier
7 Displayed Average Better than -150dBm/Hz for entire
Noise Level range of frequencies from 10MHz to
(With Pre Amp. On) 26.5 GHz
8 SSB Phasc Noise at I 0kHz offset: <-102dB¢/Hz
1GHz frequency 100kHz offset: <-107dBc/Hz
9 Third order intercept | Better than +15dBm across specified
point {requency range
RBW and VBW fHz to 3MHz (3dB), in 1-3 sequence
or
10 IHz to 3MHz (3dB), (10% steps), 4, 3,
6, 8 MHz
11 Spectrum Display (a) Display transients of a minimum
capabilities event duration of &usec length shall be
displayed in the frequency domain with
span up to acquisition bandwidth
(b) Spectrum computation of >250,000
FFTs per second
(¢) Shall provide an understanding of
Time-varying RF signals with colour-
gradation based on frequency of
ocourrence,
(d) shall have persistence feature to
capture rare interference kind of rare
events and retain all updates on the
screen with colour gradation
. 92 Trigger capabilities Modes:  Free Run, Triggered-
Continuous or Single.
Sources: RF input, External Trigger
input
Position: Settable from O to 100% of
lota] acquisition length
13 Acquisition Min. 5 msec to 5 sec at  Acquisition
Length/Time Bandwidth or Equivalent

L L
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14 Spectrogram Display

[ (a) Spectrogram shall be available. |

(b} 3-D view of the spectrogram to view
captured signal is required

15 Modulation Analysis

Modulation  Types: DVBS(QPSK),
DVBS2 (8PSK), 16QAM, 64QAM,
236QAM.

Numerical Measurements: Error Vector
Magnitude (EVM) (RMS, Peak),
Modulation  Error  Ratio  (MER),
Magnitude Frror (RMS, Peak), Phase
Error (RMS, Peak), Origin Offsef,
[requency  Brror, Gain  Imbalance,
guadrature Error,

Displays: Constellation Diagram, EVM
vs. Time, Magnitude vs time, Phase
error vs time, Demodulated [Q vs,
Time, Symbol Table (Binary or
Hexadecimal), , Eye Diagram, Trellis
Diagram, Frequency Deviation vs. Time

I kS/s to 100 MS/s for up to maximum
Acquisition Bandwidih
Shall have carrier tracking capability
inside  acquisition bandwidth  for
continuous demodulalion

16 Frequency domain
Measuremonts

Channcl  Power, Adiacent Channel
Power, Occupied Bandwidth, dBm/Hz
Marker, dBo/Hz Marker, Burst Power

17 Timec damain &
Statistical
measure ments

Amplitude vs. Time, Frequency vs.
Time, Phase vs. Time, Amplitude
Modulation vs. Time, Frequency
Modulation Vs, Time, Phase
Modulation vs. Time, RF 1Q vs, Time,
Time Overview

Statistical: CCDF, Peak-to-Average
Ratio
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18

Automated Pulse Time & Power measurements: Average-

Measurements On Power, Peak Power, Pulse
Width/Pulse Duration , Repetition
interval (Hz)/ Pulse Period, Duty Factor
(%) ete

Pulse-Pulse Measurements

Displays: Pulse Statistics/Characteristic

20

| Display Integrated TFT Colour display with
Touch screen interface,
(internal/extemnal)
User Interface and Windows OS with Mouse and keyboard ‘
Memory interfaces.

Ethermmet or LAN -RJ45 & USB
port.connectivity

[nternal HDD to store [Q data, set-up
files etc.

5.6.2 Specification for Spectrum Analyzer

A

Essential Features

The instrument should be bench top, rack mounted model, AC
operated and supplied complete with all accessories like input
robes, Cables, Adapters and power cords, eic,

The instrument shounld have full set of marker functions including
delta Marker, peak search marker, Zone marker, centre marker,
multi marker (>6nos) and features like Spectrogram, Zocom/Zone
Span.

The Instrument should have time and Data storage functions with
infernal memory to store minimum of 500 traces and 500
measurement setups.

The instrument should have remote control operation facility and
should be programmable for automatic measurements with pre
installed operating System preferably Windows.

V)

The instrument should have auto-calibration function.

e — — |
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The Speetrum Analyser should be capable of making following

measuremeants and display results:

a) Noise power {in dBm /Hz or dBm/ Ch,)

b) C/N (in dBe/ [z or dBc/ Ch.)

¢) Occupied Band Width and Adjacent channel power

d) Average power of burst signal

€) Spurious Fmission

g) | Frequency Counter (min, resolution: 0.001Hz}

h)  2-tone, 3% arder intermodulation distortion

i) Power vs. Time, Frequency vs. Time, Phase vs. Time, CCDF,
Amplitude Probability Distribution, Spectrogram

k) Spectral Emission Mask with Limit Lines

Offered Spectrum Analyser should be able to analyse DVB-

S{QPSK}, DVB-S2(8PSK) Modulations as used for satellite

communication at Earth Stations, It should be able to provide

following measurement trace modes for;

vi)

-Constellation, EVM vs Symbol, Equalizer Amplitude, Equalizer
Phase, Equalizer Group Delay, Equalizer Impulse Response,

1) Custom Numeric, Magnitude Error vs Symbol. Phase Error vs
Symbol, Frequency vs Symbol, Trellis, Eye Diagram, Numeric, |
and Q vs Symbol, Magnttude vs Symbol, Phase vs Symbol,
Signal Monitor, Symbol Table & others.

Software provided il any for the above measuraments should be
perpetual license with [ree upgrades during warranty period and
for cntire life time of the equipment

Spectrum  Analyser should have superior XGA coloured
LCD/TFT Display 8 inch or better.

The equipment should have internal (built-in) hardware and|
software for transfer of screen shoi measurcment data. USB &
viii}) | Ethernet/ LAN port should be provided for the remote control
operation and connecting peripherals like Keyboard and printer
or external PC/Laptop.

B) Technical Specifications:

y Frequency Range (DC

vii)

OKHz to 26.5GHz or befter

coupled)
a) | Aging Rate <1 x 107/ year
Temp, stability (5 to s 18
B) | 40deg.C) =E5x 10
0 Hz - {(Zero Span),
<) Frequency span | KHz to 26.5GHz or Better.
2 Spectral Purity

S8B  Phase Noisce @

a) 100K Hz offset -107 dBe/t1z @ 1GHz or better
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\ 3 Bandwidths

[ 1Hz to 3MI12 (3dB), in 1-3
sequence or (10% steps), 4, 5,6, 8
MHz
] Hz to 3tHz, in 1-3 Sequence or
(10% steps). 4, 5, 6, 8 MHz
e(i) | Analysis Bandwidth 1K Hz to 40MHz or better
e(ii) | Sampling Rate 50MHz7 or betier

4 Amplitude

Resolution Bandwidth
(3dB)

h) Video Bandwidths

+30 dBm or better (Suitable

) Max. input external Aftenuator ¢an be
a . , . g
level(continuons) provided to meet this requirement,
if required.)

+12 dBm or better across

b} Third Order Intercept Point .
specified frequency range

Displayed average noise
level at 0dB attenuation
c) (RBW 10 Hz and 10 Hz | <-134dBm/Hz
VBW) ar 25 GHz or Higher

frequency
d) RF input attchiuation range 0dB to 60 dB in 2 d_B steps
{manual or automatic).
o g;ppu:dance Connector/ N type/50 ohm
| Total Absolute Amplitude | <1.0dB (Frequency @ 3GH2); <
b Accuracy 4dB @ 25GHz
| 5(a). | Sweep Trigger Free run, Video, External
Ims to 1000 Sec( Span> 1KHz)
5(b).  Sweep Time IuS to 1000 Sec (Span = OHz) or
___4_ time domain mode
6 Display
Normal, Max/Positive Peak,
a. Modes Min./megative Peak, Average,
RMS etc.
| Log Scales-dBmV, dBuV,
dBuV/m, dBm,
b. Scales Linear Scale-V
1dB/div to 10dB/Div. in suitable
| steps.
Ethernet or LAN -RJ45 & USB
T Interface
L port.
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5.6.3

a) Standard accessories including
Low Loss Test Port extension
Cable (Min. 1 mtr lengih wth
suitahle connectors & adoptors (if
required) ) to connect with the RF
IN port of Spectrum Analyser
shouid be supplied from OEM.
8 Accessories
Optional accessories shall be
offered to complete all  the
measurenient applications.
Additional items to be offered if
required

b) Internal Memory 40 GB or
Higher.

Test, measuring and maintenanece equipment for Optical Fiber and
Ethernet link {copper) system-

The test, measuring and maintenance equipment [(or Optical Fiber and
Ethernet link (copper) system should consist of following equipment along
with their essential accessories like RJ43-RJ435 patch cord, charger, R145/11
universal coupler, required probes, 1310/1550 single-mode source, SC, ST,
and [.C power meter adapters, carrying case etc -

5.6.3.1  Micro-Fiber Optic end face Inspection Seope

(i

(ii)

(i)

(iv)

(v}

(vi)

FEeatures-

The Fiber Inspeclion Scope Camera should be able to verify the Fiber End
Faces are not contaminated or damaged.

The equipment should have a built-in flashlight to illuminate dark arcas and
dense panels.

The Fiber inspection scope camera should have the autafocus for stable
images in few seconads.

The equipment should have large display to view single mode and
multimode (iber end face.

The equipment should be able to works on patch cords and bulkhead
connectors.

The equipment should supporl wide range of tips o support most industry
standard connectors.
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(vii) The equipment should have the feature of capture & zoom to see small
particles.

(vii} The equipment should have rugged construction; vibration and hold drop
tested to 1 meter.

(ix) The handheld test kit should be supplied in a prefessional and durable case,

5.6.3.2  Cieaning kit

Features-

(i) The cleaning kit should support complete solution for precision end-face
fiber optic cable ¢leaning.

(i) It should clean all fiber connector types and easy to use cleaning kit with no
special training required.

(iii) Solvent pen precisely dispenses specially formulated fiber optic cleaning
solution.

(iv) It consist Optical Fiber Cable (OFC) cleaner cards for convenient ¢leaning
of fiber end-faces.

{v) It should support Fiber Optics Conneciors of SC,8T:FC;LC.
{vi) The solveni in the fiber cleaning pen should have a lower surface (ension
that allows it to envelop particles and debris, effectively lifting them the

surface of the end-face as they are carried away by a fiber wipe or swab.

{vii) The cleaning kit should support with lint-free cleaning strand to ensure the
end faces remain as clean as possible.

5.6.3.3  Optical Power meter for Multimode and single mode.
Featurcs-

(i) Optical Power meter should do measurement for single mode and
muitimode.

(it} It should allow for a non-touch sclution to check for a live fiber without
having to plug into ports.

T e e e e . = e B e e E— T — =
5_Specification for SITC fer Expansion of FreeDish_Two stream & RF Sysiems_12022024_Page 89 QU L I{

f 'j( b: Y
L3



1148406/2024/Sat. Design Section - DG DD

(it} The optical power meter should be calibrated for accuracy for different
wavelength ike 830, 1300, 1310, 1490, 1550, 1625 nm.

(tv) The automatic wavelength-scnsing feature of the meter should identifies the
source wavelength and sets itself appropriately.

{(v) The meter should have the ability to save a reference power level, allowing a
direct display of fiber 1oss.

(vi) The meter should have a large LCD display screen, and a USB port to
upload lest results to a PC.

(vil) It should have facilily of easy cable-routing identification with the help of
some associated tool.

Technical specification-

1

Optical Connector '

SC:ST:FC;LC
{Intcrechangeable cable with suitable
adopter is acceptable)

2 Emitter Type 850/1300 : LED
1310/1550 : FP Laser
Finder Fiber ; Laser
3 Emitter Wavelengths {nm) | 850, 1300, 1310, 1490, 1550, 1625
4 Power Output {dBm) -20
5 Power Qutput Stability (8 0.1 dB over 8 hours
hours)
6 Power Measurement +(.25 dB
Accuracy
7 Optical Connector Removable Adapter
8 Detector Type nGaAs
G Calibrated Wavelengths 850, 1300, 1310, 1490, 1550, 1625
10 Power Measurement Range | 850nm : 10 (o -52 dBm
1300, 1310, 1490, 1550, 1625nm : 10
to -60 dBm
11 Resolufion Better than 0.01 dB
12 Battery Life > 50 hours Lypical
13 Serial communication Usni
physical interface

# ‘3
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5.6.3.4 Portable handheld Ethernet tester
Fcatures-

(i) The tester shall be able to Quickly test, verify and troubleshoot wired
networks.

(i) The tester should be able display graphical wire map and length tes(
to identity commeon faults that occur with cabling installation.

(iff) The tester shall have touch Sensitive pesture-based display for ease of
operation.

(iv) The tester shall support the blink Port light on switch 1o help and identify the
connected switch port.

(v) The tester shall be able fo test connectivity to TCP/IP network through 1P
configuration and ping,

{vi) The tester shall be able 1o test and support diagnostic Protocols Link Layer
Discovery Protocol (LLDP), Fast Link Pulses (FLP) etc.

(vii) The tester shall be able to verify Gateway and DNS server responsiveness
and availability.

(viii) The tester shall be able to Install and traubleshoot PoE devices via Switch
Negotiation and PoE Load test. Ethernet Alliance PoE Certified
for reliable multivendor interoperability.

(ix) The tester shall support 10G performance testing.

(x} The tester should support media access for copper I10M/100M/]
G/2.5G/5GM0G.

{xi} The tester shall have inbuilt Rechargeable lithium-ion baltery pack.

(xii) The tester should be able support active diagnostics with basic details like
swilch name, port number, VLAN name, advertised data rares and advertised
duplex.

(xii1) The tester shall have USB Type-A Port and USB Type-C.

(xiv} The tester shall support cable type Balanced twisted-pair cabling,
Unshielded twisted- pair, Screened twisted-pair, 2-pair andfor 4-pair.

{xv) The tester shall support PoE 802 .3af/at/bt, Class 0-8 and UPQOE.

e
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(xvi) The tester shall support cable tests with pair lengths, opens, shorts, split-
pairs, crossed, straight through, and wireview.

(xvit) The tester shall Support lndustrial Ethernet (EtherNet/IP, PROFINET,
CtherCAT, and others).

{xviii) The tester should support and generate Analog or Digital tones compatible
with any industry standard toner to assist in locating cables in a wall or
telecommunications room,

(xix) The tester shall support maximuom length of 250 Meters.
(xx) The tesler shall support Wire Map, length of each pair, Diagnose split

pairs. User selectable crossover seftings (Straight through, Half-
crossover, I'ull-crossover).

(xxi) The tester should support on board result storage capability for up to 500
readings.

{xxii) The tester musl be supplied with remote unit, Toning Probe, USB-C to
USB-A cable, charging cable (with international adapters), Cat 6A pateh
cord, RJ45/11 Modular Adapier, hanging sirap and carry Bag.

5.6.3.5 Fiher Optic Splicing Machine along with relevanf KIT.

A- Features-

(iy Fiber Optic Splicing Machine allows the operator (0 prepare minimum one
fibers for fusion splicing.

(i) It should have movable min. 4-inch color LCD monitor to ensure optimum
visibility in a range of conditions, even when outside under direct sunlight.

{iil) It should equipped with a mechanism linking the wind protector and fiber
clamp so when wind profector opens, the fiber clamps open antomatically.

(iv) It should equipped with retention clamps.

{(v) Tt should have required accessories like splice protection sleeves packet
(consist of min 1000 Pc).

B- Technical Specification

Description Specification
Fiber alignment method Active clad alignment
Fiber count can be spliced Single fiber
Applicable fiber Fiber type | Single mode optical fiber
Mulli mode optical fiber
Cladding dia. 125um (Typical)
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performance

Applicable Sheath clamp \ Coating dia.:Max.3000pm
coafing Cleave length: 5 tolémm
ITU-TG.652:Avg. 0.03dB
ITU-TG.651:Avg 0.01dB [
Fiber splice Splice loss (%TU-TG.GSB:Avg. 0.05dB 4{
performance ITU-TG.655:Avg. 0.05dB
~ [ITU-TG.657:Avg 0.03dB
Splice time "Avg. 610 8 sec,
Applicable Slceve type Heat shrinkable sleeve
Protection sleave Slesve length Max.66 mm
 Sieeve dia, | Max.6.0 mm before shrinking
Sleeve heat Heat time ﬂ) mm mode: Avg. 25 sec.

60 mm slim mode: Avg. 20 sec. -1

| Fiber tensile test force

2.0N (Typical)

Efectrode life

6,000 splices (Typical)

(AC adaptor  Input AC100 to 240V,50Hz, Max. 1A |
Battery _TT—ype Rechargeable Lithium Jon
Outpul power 3000 mAh(miﬁ— -
Display " "|LCD monitor TFT 4 inches (min} with touch
L | screen
L Magnification 150 to 300x
Dumination V-grooves LED lamp
o PC o USH 2.0 Mini B type
Interface External LED lamp | USB2.0 A type T
Approx. DC3V,
S500mA
)T‘Virelcss - Bluetooth ]
- " [Splicemode Min 80 splice modes
Data storage Heat mode in. 25 heat modes
Spi:ce result Min. 15,0060 splices
A Sphce image Min. 90 images
" TAutomatic functions | Fusion control
B Blade management and control
—Sﬁcaa_clarﬁp— Open with/without Wind Protector R
Other features Close with fiber setting
| Easy sleeve positioning clamp———

Electrode

Replaceable without tool
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5.7 Specification of Power Supply System

The Power Supply System consists of the following equipment:-

a. Sub distribution Board(SDB) for power distribution to the various equipment
chain.

b. Suitable earthing for the power supply system,

o

4 core & 3 core copper ["ower Supply Cables of various rating

d. Mains Distribution Unit

5.7.1

Suitable Sub Distribution Board (SDB) must be supplied and installed which will

Specification for Sub Distribution Board

distribute the AC power to each rack of the Input Baseband System, Compression ,

Monitoring system and RI System. The suggestive block schematic is given for
general idea about the configuration of SDBs (Please refer DRG No.10). Bidder

shall submit schematic diagram in advance before installation for approval.

5.7.2

5.7.3

_ShSpeciﬁcation for SITC for Expansion of FreeDish_ Two strean & RF Systems_1 2022024-_Pag‘é 94

Earthing System

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 (rom Afc condenser), 10 feet depth
(min) and 1 feet diameter (min.). Earth pit shounld 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 No. 12).

All earth pits shall be extended upto carth terminals mounted on wall with
insulated copper strip (75 Sq.mm (Min)) in their respective equipment room
i.e. old Compression room & Porta Cabin. All equipment rack of each row
shall be directly connected to Farth Terminals with insulated multi strand
copper wire (25 sq mam (Min)) with copper lugs at both ends.

Specification for Mains Distribution Unir (MDU):
General Features

Equipment shall operate [rom a wide range of power supply volrages
without interruption or damage.
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1) Bvery rack should have minimum two sets of Mains Distribution Units
(MDUs), each having, inbuilt with MDU or external, dual input, single
phase automatic power transfer/static switches. Each MDU shall have
sequential delayed output start up, output status LED and 1EC-3 pin for each
equipment installed in the rack. (Please refer DRG No: 10 & 11),

i} All Equipment which have duval power supply unit shall be connected
directly from MDUs. (Please refer DRG No: 10 & L1},

B. Technical Specification

Si. No. | Parameter Specification

1 Ne. of fused outlets with [EC

A-Pin Connectors in each MDU 12 nos. or more

2 Primary Power Supply 220/240 V AC neminal,
Single phase, {50 +/- 2 YHz

3 Current (Max) 16 Amp ]

6 COMPLEMENT OF EQUIPMENT:

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

by The suggestive Bill of Material (BOM) has been provided in Annexure-Iof
Appendix-D. The bidder is required to provide the complete list of equipment,
software and accessories etc. offered to meet the requirement as per DD
specifications. The quantity of each item including sub-module, licenses etc, are to be
specified clearly and compulsorily, failing which the bid is liable to be rejected
summarily. The following is the proforma for the BOM:

Sr.No. | Description of | Description | Quantity | Quantity | Make Model
the item as per of items as per 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.

o e ey T EOSESSE Se——
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7 Physical, Environmental and Mecchanical Specifications of
equipment

7.1 Environmental Specifications (Wherever not mentioned)

Sl. No. | Parameter Specification

1 Operating Temperature (Indoor) | 5°C to 35°C

2 Operating Temperature (For -10°C to 50°C
OutdoorEquipment)

3 Storage Temperature -10°C to 60°C

4 Humidity (Indoor) 5 to 85% Non condernsing

5 Humidity(For Qutdoor 10 to 95 %
Cquinment)

6 Altitude 2to 1000 m

7.2 Mechanical Specifications (Wherever not mentioned)

| 8L No. | Parameter Specification |

! Construction Modular approach, ELA RS-310C, 15% rack
mount

2 Cooling internal circulation fan wherever applicable

3 Mounting Equipment shall be rack mounted and
required number of racks shall be supplied
pre-wired to house all the supplied
squipment.

8 GENERAL
8.1 Compliance and OEM Authorisation
a) Bidder must submit a point-by-point compliance stalement 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 .
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by In addition to the above, compliance from respective OEMSs (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 equipment offered in the
quote for which the compliance statement s required.

Input and Base Band System
Dual/Single Channel L Band Amplifier
64x192 L Band Router
Integrated Receiver Decoders (IRDs)
Digital Compression System
64x64 SDI Router
Encoder
1P Encapsulator cum Multiplexer
16x16 AST/SDI Router
Network Management system (NMS)
IP Data Switch
Optical Fiber Communication link system
3G/HD/SD 8D1, DVB/AS] Compliant Distribution Amplifier system
Satellite Modulator
Digita! safellite Modulator
IF Redundancy Switch
RY System
Ku Band Up convertor
RF Redundancy Switch
Klystron High Power Amplifier (KHPA)
Input Source & D/L Monitoring system
Demodulator with/and Descrambler
Muli viewer
64x64 ASI/SDI Router
16 Channel Audio/Video Monitor
Professional Broadcast 557 LCD (LED/OLED) Video Wall Display
Ku to L Band Down convertor
IF to L Band Up Converter
Measuring Equipment
Real Time Signal Analyser
Spectrum Analyser
Optical Power meter
Micro-Fiber Optic end face Inspection Scope
Portable handheld Ethernet tester
Fiber Optic Splicing Machine J

L

L

—_T_"—‘y
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¢}

d)

g)

8.2

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

The compliance statement in respect of Technical Specifications of the equipment
should be supported by highlighted record of these in the relevant (echnical
litcrature/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 withoul proper supporting document of each & every
specs and containing only a commercial hand out/pamphlet is liable to be rejected.

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

Qffers without proper & duly completed compliance statement ave likely to be
rejected with the sole responsibility of bidder and no further ¢laim/correspondence
will be entertained.

The bidder is also required to submit authorization in respect of the equipment as
listed above at 8L No. R.1{b) in their favour from respective OEMs {not from their
Indian representatives) on their letter heads along with the bid as preseribed in
Annexure 11 of Appendix-D.

Documentation:

One set of technical manual for all the equipment arc to be provided along with the
tender o facilitale the technical evaluation, otherwise the tender is liable to be
ignored.

The successful bidder will have to supply set of printed technical & user manuals
along with factory test report of all the offered equipment.

Operation Manual for all equipment should also be supplied on DVD/USDB slorage
with search facility.

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

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

The successful bidder must ensure that all Invoices bear serial numbers of
equipment Lo meef the requirement of WPC.

5_Specification for SITC for Expansion of FreeDish_ Two stream & RF Systems_12022024_Page 98
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g)  The successful bidder must submit the firm’s self-certified copies of import license
at the time of commissioning in respect of RF Equipment for issnance of operating
license from WPC.

8.3 Guarantee/Warranty, Material & workmanship and After Sales Service
Support:

8.3.1

b}

dj

€)

e S
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The Guarantee, warranty of material and workmanship will be covered by
General Terms and Conditions (GTC) at APPENDIX-B of the Bid document
except the following:

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

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.

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

Guarantee perfod of Equipment or spare parts thereof replaced is to be
extended corresponding to the outage period from the date of acceptance, if
the failure rectification takes more than 30 days time.

If bidder is not the OEM, then the guarantee/ warrantee in respect of the
equipment as mentioned in Clanse 8.1(b) shall be provided by the hidder
through respective OCMs. A certificate, duly signed by the OEM on the
OEM letterhead, in this regard of thc respective equipment must be
submitted with the offer by the bidder as prescribed in Annexure I of
Appendix D,

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 B.1{(b) afler the completion of guarantce/ warrantee
period shall also be provided by the OEM eijther directly or through his
representative in India. A certificate, duly signed by the OEM on the OEM
letterhead, in this regard of the respeciive equipment must be submitied with
the offer by the bidder as prescribed in Annexure IV of Appendix D.

X
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8.4 1Inspection and Commissioning:

The inspection of marerial will be carried out by the authorily specified in the
Purchase order. The material will be accepted only after the same has been found
satisfactory after inspection and duly marked and sealed by the Inspection
Authority.[n addition to “General Terms and Conditions” (GTC) at Appendix-B of
the Bid document, the inspection of material/equipment will be carried out as
follows:

8.4.1

8.4.2

8§.4.3

8.4.4

8.4.5

All the equipment to be supplied against this A/T (Purchase Qrder) 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 manufacturer’s factory test results
and physical verification of make and model of equipment. The successful
bidder should produce the factory test reports of the offered equipment o
facilitate inspection.

Post nstallation inspection and commissioning of the system will be carried
out by a tcam of Doordarshan Officers aunthorized 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 reporl 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 comimissioning of the
installed system by DD Engincer(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.
8.4.2 above

Delivery Period:

Six months [rom the date of issue of purchase order(A/T) by Doardarshan to the
successful bidder.
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8.6

8.7

Pre-Bid Conference:

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 1o discuss their queries and suggestions. All the queries and suggestions
should be sent to Doordarshan at least 2 days before the date of pre bid 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 responsibility to
check for any amendments on Dootdarshan website before submitting their duly
completed bids.

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 along with list of
enclosures mentioned in Appendix-A, Appendix-B, and Appendix-C of Tender Bid.

(Additional Check List)

Description YES/NO/NOT  Remarks
APPLICABLE

Whether documents related to fulfilment of the
eligibility criteria for Bidder and OEMs as per
Clause 3 have been submitted ?

Whether the BOM has been submitted in the

presoribed format as given in Clauge 6 ? ]

Whether all equipment and accessories as given
in  Annexurc-1 of Appendix-D  have been
mcluded in the offered BOM ?

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

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

Whether the Authorization (Annexure-Il of
Appendix-D) as required vide clause no. 8.1(g) in
respect of equipment as mentioned in Clanse §.1
{b) from respective OEMs have been included ?

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 ?

S_Specification for SITC for Expansion of FreeDish_Two stream & RF Systems_12022024_Page 101
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8

| Whether the page numbers of the relevant
enclosed technical data sheet/manual against each
parameter of the technical specifications have
been given in the complianec statements 7

Whether the requisite  undertakings  for
guarantee/warranty (Annexure-[I1 of Appendix-
D) and after sales service support (Annexurc-TV
of Appendix-D) by OEMs as required vide
Clause ne. 8.3 have been submitied ?

10

Whether the requisite undertakings as required by

Appendix-D by Bidder have been submitted ?

Aunexure-V of Appendix-D and Anncxure-V1 of

11

Ensure that no allernate item has been offered

12

Ensure that the Un-priced BOM has been
included

13

Any other item mentioned elsewhere in the
tender.
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Annexure IT of Appendix-D

" OEM LETTER HEAD

CERTIFICATE FOR AUTHORIZATION

Date;

Tender No. :

e, IM/S veriiviinensennrtorneraraatttanresaieeasrrraesanerrnians .. (Name and Address of the
OEM), do hereby authorize M/s...oiviviiiiiiiiiii s (Bidder’s
name),having its Office AL «ievvruiiivarereriiriirarinrrsaranservrarmranrraens ., T, (Bidder’s

address) to submit the bid and sign the contract with Doordarshan for the products offered by
us against the above tender.

TPz T o< O PP N
Name & Designation of authorized signatory
Name of the OEM -
Stamp

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

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

- - o __]
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Annexure I11 of Appendix-D

| OEM LETTER HEAD |
CERTIFICATE FOR GUARANTEE/WARRANTY
Nate:
Tender No. :
We, M5 i N e R E e e e R e R e RN A A e e LR e e R R e r e e (Name and

address of the OEM), do hereby confitm that:

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

1. Any part failing during the Guarantce/Warranty period shall be repaired/replaced free of
charge by the successful bidder al site. For repairing of any defective equipment during
Guarantee/Warranty period. the defective module or equipment requiring repairs will be
handed over to local office/local authorized represeniative/ dealer who will arranee
repairs locally ar site or send/export the defective modules to OLM factory and re-
impaort/send back after repairs.

2. Tt is the responsibility of M/S --eemmmemmcomeee ) ( their loeal 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 rcquired to be removed from site, during the
Guarantee/Warranty period.

3. Guarantee/Warranty period of Equipment or spare parts thereof replaced is to be extended
correspending to the outage period from the dale of acceptance, if the failure rectification
takes more than 30 days time.

4. All software being offered, are to be licensed to Doordarshan on perpetual basis without
specifying any time limit or without specilying end of life of the software. Software
upgrades within Guarantee/Waranty period will have (o he supplied free of cost.

SIENAIUIE v

Name & Designation of authorized signatory...............c
Namie of the OEM- Lo e
Stamp
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Aanpexurc IV of Appendix-D

| OEM LET] ER HEAD |
CERTIFIC ATE FOR AFTER SALES SERVICE SUPPORT
Date:
Tender No. :
R T L O PR (Name and

address of the OEM), do hereby confirm that afier sales service supporl for additional Twe
(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:

8. Name of the Name & Address of Telephone/ Email of the

No. authorized authorized After Sales & Fax concerned

person Support Office/Firm personnel
1

Signatwre ....... O P
Name & Designation of authorized signatory.. ... e
Name of the OFM - ...oooicin e, PP PP
Stamp

T N —— . ——— === ————
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Annexure V of Appendix-D
BIDDER LETTER HEAD

DECLARATION BY THE BIDDER

. Bill of Material (ROM)- ¢ [Yes/No]
2. Bidder’s compliance (As per spees clause no. 8.1.(a)) i [Yes/No]
3. The copy of Dealer Possession License in case of possession of RF :  [Yes/No|

equipment ( if applicable)

4. Copy of the Memorandum  of  Understanding (MOU} of :  [Yes/No]
Consortium/Joint Venture (IT Applicable)

5. OEM Compliance for following equipment from their respective OEMSs {as per clause
no. 8.1.{b):

8. No. Name of equipment Name of OEM OEM compliance
submitted (Yes/ No)

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

S.No. Name of cquipmcent Name of OEM | Anthorization certificate
submitted
( Yes/ Na)

ii.

7. Certilicate for Guarantee/Warranty for foliowing equipment (rom their respective

OEMs:
S.No. Name of equipment Name of OEM Guarantee certificate
submitted (Yes/ No)
i
i,
1.
S_Specification for SITC for Exp;ansiun of Freeﬁiﬁ%@ stream & RF Systems_12022024_Page 106 ( (:

L.



1148406/2024/Sat. Design Section - DG DD

8. Certificate for After sales service support for following cquipment from their respective

OEMs:
" S.No. Name of equipment Name of OEM After sales service
support certificate
submitted { Yes/ No)
i.
ii.
iii.
T
9. Datasheet for the offered equipment as per offered BOM; [Yes/No]

i.
il.

i,

Signature

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

Name & Designation of authorized s1gnat0ry ...................

Name of the Bidder -

DR T L T T I T T T T T T T T

......................
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Anncxure VI of Appendix-D

BIDDER’s LETTER HEAD

CERTIFICATE FOR WORK EXPERIENCE

Date:

Tender No. ;

We, M/s

..................................................................................... <Name and

address of the bidder>, do hereby confirm that details of Work Experience are as follows:

s. Description Details | Copy  of | Sr. No. of Amount Ridder’s Work
No |of Work of Work | Work work/item /Value in | Fxperience
Experience Order Order of the Rupees eof | Category
of the No. uploaded | uploaded  the work to [ (Please  select
Bidder with with  bid | work be anyone opfion
date {(YES/NO) | order to be considered |i.e.
considered for  work | (2) One work of
for work expericnee | 80% or
experience of the | (b)Y Two work
of the hidder of 60% or
bidder (¢} Three work
of 40% of
Estimated
Cost)
|
2
3
] For g3 (1) S RO

Name & Designation of authorized signatory of the Bidder

Name of the Bidder
Stamp of the Bidder

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

...............................................................................
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Annexuare-1

Suggestive Bill of Material (BOM) for Expansion of DD FreeDish Platform by SITC of
additional two strcams with RF systems at Earth Station Todapur Delhi.

167

Quantity as per Budgetory Cost
Desocription of Item as per Specification {(Suggestive BOM) supgestive in Rupces
SL BOM
No.
Total Unit Unit Total
Qty Rate Cost
_A [INPUT AND BASE BAND SYSTEM
1 |Dual/Single channcl L band Amplifier consisting of:
. Dual/single channel L band amplifier with built-in LNB power module for 20 : Set
Independent signal per set
b Inbuilt hol swappable Frame contoller card for Remote Configuration and 1 St
Mouitoring of signal
16" Rack Frame/ Chasgsis with hot swappable dual Redundant power supply unit
¢ |and Rack mounting Kit for mounting of dual/single chaonel L band amplifier| | Ser
with in-built LNB power supply module
Low loss L band cable and matching connector with Gold plated Pin as per site
requirement
d |(5 meters per signal i.e. 20x5 =100 mtrs (min.) to be connected from L Band| I Lot
splitter to Dual/single channel L band Ammplifier in Porta Cabin as per DRG
no. 01.
Low loss L band cable and matching connector with Gold plated Pin as per site
requirement
e [(40 meters per signal i1.e. 20x60 =1200 mus (min.) to bc connccted from| 1 Lot
dual/singie channel L band Amptifier in Porta Cabin to L band Router in old
Compression Room as per DRG no. 01.
Min. 14 ar as per solution offcred with 64%x192 L Band Router , L Band
I |passive splitter system {64 Nos Splitters Min.) fitled mm 19" Rack Mountable| 1 Set
Frame
Low loss L band cable and matching connector with Gold plated Pin as per site
requirement
2 |(5 meters per signal i.e. 20x5 =100 mtrs (min.) to be connected from L Band| | Lot
passive splitter system to Existing L band amplifier both in old Compression
Room as per DRG no. 01
Low foss L band cable and matching conneclor with Gold plated Pin as per site
requirement
h (40 meters per signal e, 20x60 =1200 mtrs (min) to be connected from| | Lot
Existing L hand amplifier in old Compression Room to Existung L band Router
m New Compression Room as per DRG no. 01.

o, ~ £ 3~
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Low loss L band cable and matching connector with Gold plated Pin as per site
requirement

i {10 meters per signal i.e. 40x10 =400 mitrs {inin.) to be connected from L Band 1 Lot
passive splitter system to Existing L band Router both in old Compression
Room as per DRG no. O1.

Low loss L band eable and matching connector with Gold plated Pin as per sife
requirernent

j (10 meters per signal i.e. 20x10 =200 mtrs (min.) to be connected from L Band| 1 Lot
passive splitter system to New L band Router both in old Compression Room as
per DRG no. 01.

2 |L band Router (64x192) with dual redundant power supply consisting of :

Fully wired base unit with 64x192 populated L band router including Crosspoint
Matrix module/Mid Matrix cards/Central Switch Board; Hot swappable input

a cards; Hot swappable outpul cards; hot Swappable frame coatroller /Hot [ Set
swappable CPU card; Hot swappable dual redundant power supply unit ctc.

b |Additional Cross I'oint Mainx module/Mid Matrix Card/Central Switch Board 1 No.
Additional hot swappable Frame Controller Card/CPU Card 1 No.

d | X-Y/Router control pancl with cable ] Set

¢ |Necessary power supply to LNBCs { one set with each Router) 1 Sot

Low loss 1. band cable and maiching connector with Gold plated Pin as per site
requirement

£ (40 meters per signal 1.e. 22x60 =1320 mtrs {(min.) to be connected from L band| 2 Set
Router mstalled in New Compression Room to New L band Router to be
installed in old Compression Room as per DRG no. 01,

Low loss RF cable and matching F/BNC type conncctor with Gold plated pin as
per site requirernent

g ( 15 meters per signal 1.e. 15x 40=600 mtrs (min.)to be connected from New T.| 5 Lots
band Router installed m old Compression Room to existing IRDs (4th and 5th
stream) in ald Compression Room as per DRG No. 1.

3 |Professional IRDs consisting of:

a | Professional IRDs with L-band inputs of DVB-§ & DVB-S2, DVB-ASI & TP
Input compliance decoder (MPEG 2 TS over IP) and DVB-ASI, HD-SD1, SD-
SDI, AES/EBU, HD-SDI embedded audio, SD-SDI embedded audio, One
downconverted SD-8DI of HD-SD], Dolby digital (AC-3) 3.1 audio and Dolby
Digital Plus 5.1 Audio (E-AC-3) ourput, MPEG-2 TS over IP ontput with Multi
service filiering facility and having 4:2:0 & 4:2:2 compliant for MPEG-2,
H 264/MPEG-4-AVC and 4:2:0 compliant for H.265/HEVC decoding and| 2 | Lots
Common Interface slot hardware, BISS mode-1 & BISS-E Compliant} and dual
redundunt Power supply unit. (28 Protessional IRDs per Lot).

Note: No. of Chassis for Professional TRDs shall be dependernit on the offered
solutian.

R / . VJ?’E"" =
L i [N o, A,
QW+ 3 W
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b |If one Professional IRD per chasgsis is offerd, then four Redundant Chassis with
Professional IRD per lot similar to main chassiz without any limitation by way
of hardware & software upgradation,

OR

If more than one Professional IRDs per chassis 3s offerd, then two Redundant
Chassis with Professional IRDs per lot similar 10 mawn chassis without any
limitation by way of hardware & software upgradation.

2 Lots

¢ |Professional IRDs with L-band inputs of DVB-S & DVB-§2, DVB-ASI & 1P
Input compliance decoder (MPEG 2 TS over IP) and DVB-ASI, HD-SDI, SD-
SDI, AES/EBU, HD-SDI embedded audio, SD-SDI embedded audio, One
downconverted SD-SDT of HD-SDI, Dolby digital (AC-3} 5.1 audio and Dolby
Digital Plus 5.1 Audio (E-AC-3) output, MPEG-2 TS over IP output with Mulu
service filtering facility and having 4:2:0 & 4:2:2 compliant for MPEG-2,
H.264/MPEG-4-AVC and 4:2:0 compliant for H.265/HEVC decoding zand
Common Interface slot hardware, BISS mode-]1 & BISS-E Compliant) and duoal
redundunt Power supply unit . { 8 Professional IRDs per Lot).

Note: No. of Chassis {or Professional IRDs shall be dependent on the offered
solution.

2 Lots

d 'If one Professional IRD per chassis is offerd, then four Redundant Chassis with
professional IRD per lot, similar to main chassis without any Jimitation by way
of hardware & software upgradation,

Or

If more than onc Professional IRDs per chassis is offerd, then two
Redundant chassis with professional IRDs per lot, similar to main chassis
without any limitation by way of hardware & software upgradation.

2 Lot

Low loss RF cable and matching F/BNC typc connector with Gold plated pin as
per site requirement

e (10 meters per signal i.e. 10x 40=400 mtrs (min.) from New L band Router to| 2 Lots
new [RDs (TV) installed in old Compression Room as per DRG No. | & 2.

Low loss RT cable and matching F/BNC type connector with Gold plated pin as
per site requirement

¢ |(20 meters per signal i.e. 20x (40)=800 mtrs (min.) to be connected from Old L -
band Router installed in old Compression Room to new IRDs(TV) installed in
old Compressicn Room as per DRG No. 2.

Lots

Low loss RF cable and matching F/BNC type connector with Gold plated pin as
per site requirement

g (10 meters per signal fe. 10x2=20 mtrs (min.) to be connected from New [ band
Router installed in old Compression Room to 1:12 Splitter (For Radio Chain)
mstalled in old Compression Room as per DRG No. 3,

2 Lots

Low loss RF cable and matching F/BNC type connector with Gold plated pin as
per site requirement

t |(20 meters per signal 1.e. 20x 2—40 mtrs (min.) to be connceted from OId L band
Router installed in old Compression Room 10 1:12 Splitter (For Radio Chain)
installed in otd Compression Raom as per DRG No. 3,

V% & Ty M .

2 Lots
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Tow logs RF cable and matching F/BNC type connector with Gold plated pin as
per sile requirernent

(3 meters per signal L.e. 14x 3=42 mtrs (min.) to be connected from 1:[2 Sphtter) 4
(For Radio Chain) to new IRDs (For Radio Chain) installed in old Compression
Room as per DRG No. 3.

Tots

HD-SD1 Video cables with matching connectors as per site Requirement (DRG
i No. 2) between the HD SDI outpul port of all IRDs (For TV) to HD-SDI Patch) 1 Lot

Panel etc.
HD-SDI Video cables with matching connectors as per site Requirement (DRG

k |No. 2 & 8) berween the AST output port of all TRDs to HD-SD1 Patch Panel for| 1 Lot
Moanitoring

| HD SDI cable from the output of all Audie Embedder to HD-SDI Patch Panel , : Lot
H1/SD SDIT Router for Radio Chain elc.

4 |TP Data Switches and Network Switches consisting of:

. (1+1) IP Data Switch 48 port with inbuilt dual power supply unit and rack 2 Seis
mounting kit (For TV Channel}.(2 Nos. per sct)

b (1+13 IP Data Switch 24 port with inbuilt dual power supply unit and rack 5 Sets
mounting kit (For Radio Channel).{2 Nos. per set) ‘

. IP Network Switch 48 port with inbuilt dual power supply unit with ruck ) Sets
mounting kit.

d [P Network Switch 24 port with inbuilt dual power supply unit with rack » et
mounting kil.
Indoor type CAT-6 Cable with conncctor as per site requirement and drawing no
2&3

¢ (Min 10 mtr x 3 nos of CAT-6 cable x Number of TRD Chasis) + (Min 3 Nos,| 2 Sets
spate CAT-6 cable in each rack connected to IP Data switch/TP Network
swilch)

5 8 AES/EBU SD-SDI & HD-SDI Emmbedder and associated Accessories for
Radio Service consisting of:

a |8 AES/EBU Digital audio and SD-SDI1 & HD-8DI Emmbedder card. 2 | Nos.

b Audig cable with matching XLR Audio connector for § AES/ERIU Digital Audio 5 Set
as per site requireiment o
19" Rack Frame mounting with Frame vontroller for remote configuration &
monitoring; and auto switchable dual redundant power supply usit.

©  One lot consists of 1 sct if Two Audio Embedder Card is mounted in one 19" 1 Lot
Rack Frame or Onc lot consists of 2 sets it One Audic Embedder Card is
mounted in onc 19" Rack Frame.

d |16 port XLR type, 19" rack mounting Audio Patch Panel 2 Sets
Essential items/works(Tf any) to complete the installation of Tnput and

] ) Set
Baseband system

7 |Installation, testing and system integration of fnput and Baseband System l Job

B |Compression Systemn :

rﬂwj)\.v-- e
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8 |64 x 64 SD & HD-SDI router wired for all input and out put consisting of:
a |Base unit Fully wired for 64x64 Input and Output 2 | Ses
b |Inbuilt hot swappable redundant Cross Point module for 64 x 64 2 Sets
¢ |Inbuilt hot swappable redundant controller/ logic modules 2 Sets
d |Inbuilt hot swappable Redundant Power supply unit 2 Sets
e | X-Y conirol panel with cable 2 | Nos.
f |Single Bus remote conlrol panel with cable 2 | Nos.
9 |HD-SDI Patch Panel and Patch cord consist of;
HD-8DI Paich Panels (75 Ohm [mpedence) for all Input Ports (One Set) and all
a |Outpul Ports (One Sel) of SDT Router as per DRG no. 2. ( 1RU, Normal| 2 | Lots
Through, self tenminating type }
HD-SDI Video cables with matching connectors as per site Requirement (DRG
b [No. 2) between the HD SDIT Tnput Patch Panels to Outpur Pawch Panel wvia 2 Lots
64x64 SDI Router and upto the Tnput of Encoders.
. HD-SDI Patch Cord (Impedence -75 Ohm, Cable Length- 3 feet (Minimum) 50 | Nos
matching with Patch panel >
g HD-SDI Patch Cord (Impedence -75 Ohm, Cable Length- 10 feet (Minimum) 16 | Nos
matching with patch panel '
Digital Funcoder operating on 4:2:0 mode with MPEG-2, H.264/MPEG-4
10 and H.265/HEVC compression without any limitation by way ol hardware
& software upgradation {including Stat Mux support) consisting of :-
Digital encoder with SD] Input signal for 40 SDTV channels in MPEG-2 &
H.264/MPEG-4 compression including 16 HDTV channcls in H.264/MPEG-4
& H.265HEVC compression without any limitation by way of hardware &
software upgradation. Each encoder chassis shall also be capable to take TP
Input (MPEG-2 TS over IP, RTMP, HLS, SRT & ZIX! ) and decode 16
Channel & re-encode SD & HDTV channels as per lechnical specification of
a |tender document without any limitation by way of hardware & software| 2 Sets
upgradation. Neise reduction hardware/ software for 8D &HDTV, Four stereo
audio channcl meluding Dolby Dagital {AC-3) 5.1 audio (Decoding & Encoding)
& Dolby Digital Plus 5.1 audio (decoding & Lncoding) with audio level
processor & loudness control, logo inserter, Ancillary data facility in all
encoders and Dual redundant power supply units with all encoder chassis.
b Two Redundant Digital encoder chassis similar to Main Chassis per set without 5 Sets
any limitation by way of hardware & softwarc upgradation.
11 |IP Data and Network Switches Consisting of:
[P Data Switch 48 porr with inbuilt dual powcr supply umt in (1+1 )
a . 2 Sels
configuration { 2 Nos per set)
b TP Network Switch 48 port with inbuilt dual power supply unit with Rack 5 N
mounting kit. 08
Tndoor type CAT-6 Network Cable with connector ag per site reguivernent and 5 Sets

drawingno4 & 5 (min. 5 mir x 10 nos x 3 nos =150 mtr per set)

N
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I[P Encapsulator with Multiplexer for Statistical Multiplexing in 2x(1+1)

12 configuration consisting of:

P Encapsulater with Multiplexer in (11} configuration (2 Nos per set) for
Statical Multiplexing having:

1) Minimum Four [ndependent ASI Input Port with Licenses

ii) Minimum Four independent ASI output port with licenses and option of]
generating free to air ASI Output for monitoring.

(i) Minimum Eight Independent IP data Port {(bi-directional) with licenses (for 5 Sets
2 Input data, Indcpendent MPEG-2 TS over [P Output for transmission,
Anncellary data, Control & Management)

(iv) Minimum four nos 10 Gigabit SFP Port {Bi-directional} with device

(v} DVB- CSA(V] & V2 ) compliant generic CAS encryption and Minimum
two DVB-CAS simulerypt scrambler licenses with ECM & EMM  and generic
CAS cnabled AST Outputs.

32 input and corresponding 32 output Ports HD-SDI Paich Panels (75 Ohm
b |Impedence) for connecting all Input Ports and Output Ports of IP incapsulators| 2 Sets
and ASI Router as per DRG no. 4&5. ( Normal Through, self terminating type )

HD-SPI Video cables with matching conneclors as per site Requirement (DRG
¢ |No. 4&5) for iaterconnection of [P Encapsulators, ASI Router and up to input gf 2 Lots
the Distnbution amplifier.
13 16x16 or better matrix AST router (SDI compatible) wired for all input and
out pui consisting of:
a |Base unit fully wired for 16x16 or better matrix Input and Output 2 Scts
b |Tnbuilt controller/ logic modules 2 Sets
¢ |Inbuilt auto switchable Redundant Power supply unit 2 Sets
d | X-Y control panel with cable 2 Sets
¢ | Single Bus remote control panel with cable 2 Sets
14 Network Management System(NMS) for Compression cquipment]
consisting of:
a |Compression ecuipment control system Software 2 Sets
Compression equipment control system Hardware consisting of rack mounted
b main server in [+1 master-slave configuration or Cluster configuration with 5 Scts
client license, each scrver with dual power supply modules; and KVM switch,
[ntegrated Key Board , mouse & rack mount foldable display monitor.
c |Client work station with required ticenses for remote monitoring of ali NMS 4 Sets
§ 24 port IP Network switch for NMS monitoring with Client Work station in 4 Sets
remote locations

Indoor type CAT-6 Cable with connector as per site requirement and drawing
€ [no.8 &9 4 Sets

(Min 100 meter per set)

QY4
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Indoor type CAT-6 Cable with connector betwcen 24 port [P Network switch
connected in the output of existing NTP Server (in new compression room) and
offered 1P Network switch for network time synchronisation of compression
system, Momitoning system and other associated equipment, as per site
requirement and drawing no.4 and 3.

(Min 3x60 mir per set for Compression system cable 1.2.(3x60x2)=360 mir

Lot

Tndoar type CAT-6 Cable with conncetor berween 48 port IP Data swiich
connected with existing EPG and PSI/SI Gencrator/Server (in new compression
room) and offered [P Data switch for feeding data to compression system; and
Multiviewer for monitoring of [P streams as per site requirement and drawing
nod, Sand 9.

(Min 3x60 mtr per sct for Compression system cable i.e. (3x60x2)=360 mtr

Lot

Indoor type CAT-6 Cable with connector between 48 port [P Data switch
connected with existing TP Router {in new compression room) and offered 48
port IP Data switch connected with Encoders as per sile requirement and
amended drawing no. 4 and 5.

{(Min 3x60 mtr per set Le. (3Ix60x2¥=360 mir)

Lot

15

JG/HD/SD SD1, DVB/ASI Compliant Distribution Awplificr system
consisting of:

3G/HD/SD SDI, DVB/AST Compliant Distribution  Amplifier system for
receiving MPEG-2 TS DVB/ASI sigual . One set consisting of twa Distribution
Amplifiers mounted in one chassis with dual redundant power supply. ( 12 Sers
to be connected in circuit and 3 sets as cold standby)

15

Sets

Supply and Laying of D SDI cables with matching connectors for receiving
MPEG-2 TS /DVDB ASI of each four Compression chaing (two existing and two
offered) (ie. from respective AS] Routers) in old compression room 1o
Distribution Amplifier system of respective Digital Satellite Modulators to be
installed in Porta Cabin as per site requirement,

(Min 5x(90+3+5YX2 mtr = 1000 meters HI> SDI cables per lot (8 HD SDI cables
sef {0 be connected in circuit and 2 HD SDI cables set laid as cold standby)

Lot

Supply and Laying of HD SDI cables with matching connectors for recejving
MPEG-2 TS /DVB ASI of each four Compression existing chains (i.e. from
respective  Distribution Amplifier system) in old compression room to
Distribution Amplifier system of respective Digital Satellite Modulators to be
instalied in Porta Cabin as per site requirement.

(Min 5x(90+5-+5)X2 mtr = 1000 meters HD SDI cable per lot (8 HD SDI cables
set to he connected in circuit and 2 HD S0 cables set as cold standhy)

Lot

16

Optical Fiber Communication link (OFC) system for recciving MPEG-2 TS
over 1P, consisting of:

o &Y

\ \'fl}, P /




114_8406/2024/Sat. Design Section - DG DD

174

Optical Fiber Communication link (OFC) system for receiving MPEG-2 TS over
IP. One set Oplical Fiber Communication link {OFC) system consisting of two
Optical Transmitter mounted in one chassis with dual redundant power supply ,
two Optical Receiver mounted in one chassis with dual redundant power supply
, required SFP optical device cariridges, and standard accessories. { 8 Sets to be
connected in circuit and 2 sets as cold standby)

Sets

Supply and Laying of single-mode 24-core outdoor type Optical Fiber Cable
between Optical Transmitter to be installed 1n old compression raom and Optical
Receiver to be installed in Porta Cabin, alongwith 6 Nos. Fiber Management
system , 24 Nos optical Patch Cards (12 Nos at Tx end and 12 Nos at Rx end),

and standard accessories for four Compression chains {Two new and two
existing) as per site requirement,

(Min 150X3 mir = 450 meters OFC Cable per lot (2 OFC Cable set to be
connected in circuit and L QFC Cable set laid as cold standby) as per site
requircment.

Lot

Supply and Laying of single-mode 24-core outdoor type Optical Fiber Cable
between Optical Transmitter to be installed 1m new compression room and
Optical Receiver to be installed in Porta Cabin, alongwith 6 Nos. Fiber
Management systemn, 24 Nos optical Patch Cards (12 Nos at Tx end and 12 Nos
at Rx end), and standard accessories for four existing Compression chains as
per site requirement.

(Min 200X3 mtr = 600 meters OFC Cable per lot (2 OFC Cable set to be

connected incircuit and 1 OFC Cable set laid as cold standby)

d

Optical Patch Cards for standby FMS at compression room to Optical Tx and
standby FMS at Porta cabin to Optical Rx as per site requirement , (min length
5 meters)

24

Nos

17

Essential items/Works ([f any) to complete the installation of Compression
system

T.ot

18

[nstallation , testing and systen integration of Compression System

Job

Digital Satellite Modulator System.

19

Digital Satellite Modulaters in 8x(1+1) configuration consisting of:

Digital Saiellite Modulaters capable of Modulating in DVB-S and DVB-82 (one
at a time) and operating in Redundant mode.

Nos.

IF Redundancy switch for managing redundancy of {1+ 1) Modulators

20

Nos.

LEssential items/Works (If any) to complete the installation of Digital Satellite
Modulator system.

Lot

21

Installation , testing and system integration of Digital Satellite Modulator
system.

RI sttem

Job

Ku Band Up-converter 2 x (1+ 1) configuration consisting of

II" to Ku Band Up-converter

Nos.

RF Redundancy switch for managing redundancy of (1+ 1} Ku Band p-
CONVEMErs

c

Nos.

Flexible copper IF cable with suitabls connectors (75 chms) from TF patch panel
to Up-converters rack (both in Porta cabin).- 16x15 mtrg = 240 mers (min ).

Lot

w A 5
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d Flexible copper RF Cable with suitable connectors (50 chms) from Up- 2 | Lots
converters to HPA racks:- 2x15 mtrs = 30 mtrs (inin.)
e |1:4 IF passive Splitters alang with suitable termination 12 | Nos.
f |1:2 RF passive Splitfers (Ku Band) along with suitable termination 3 | Nos.
g |2:1 RF passive Combiners(Ku Band) along with suitable termination 3 | Nos.
h |Essential items /works (If any) to complete the installation of Upconverters l Lot
i Installation of above Up-converters and redundancy switches and integrating 1t 1 Tob
with KHPA System.
Klystron High Power Amplifiers (KHPAs) {with 2x(1+1) configuration}
23 consisting of
a [2.45 KW Ku-band KHPA 4 | Nos.
Solid State Tntermediate Power Amplifiecr(SSIPA) for KHPA (integral with
KHPAS) 4 Nos.
b
¢ |Lingariser (Integral with KTTPAs) 4 | Nos.

RF ganged waveguide switch (consisting of one ganged coaxial switches with
4 |respective waveguide outpul switches along with all necessary dummy loads of| 5 Lots
required ratings, coaxial and waveguide interconneciors, cooling fans etc.)

High Power Dummy Load, flange WR-75, Ku-Band, 3 Kw (min)

Ku band Diplexer (along with all necessary dummy/reject loads of required
¢ |ratings, waveguide inierconnectors etc.) (Center frequencies of transponders will I Lot
be given at the time of order)

Intercounecting rigid waveguide assembly and Atrenuators/Terminations for
fiting of Dhplexers to combine the RF of offered (1 [) KHPA System and RF

& |of existing (3+1) KHPA system, and integrating with up-link Anfenna System 1 Lot
as per DRG No. 7.
b Interconnecting rigid waveguide assembly for integrating the offered (1+1) | Lot
KHPA system to existing Uplink antenna system as per DRG No. 7.
Supply and installation of aluminum duct or HDPE pipe as per site requirement
1 [|to take out haot air of cach KHPA from KHPA rack to outside the room. ( Min[ 2 Lot
length 4 mtr )
. |19 wired racks for (1+1) KHPA from the KHPA OEM for mounting egpt
1 . . . o 2 Sets
ergeonomically in orderly fashion and necessary circult breakers.
I IP Network Switch 48 port with inbuilt dual power supply unit with Rack l Set
mouuting kit
| |Essential items /works (If any) to complete the installation of KHPA system l Lot
o Installation ot above KHPAs and intcgration with cxisting Uplink antcnna ) Tob
System.
Automatic Dehydrater (3-5 PSI user configurable) with required accessories and
24 |front panel display with remote access through Ethernet/SNMP etc and rack 1 Set
mounting kit

)5 Waveguides and Componenets consisting of :

Flexible waveguide {WR 75) with suitable flange connectors (Average Power
a |handling capacity >=1. 5 KW) consisting of:

@ Length- 1 meter (mim) - & nos. [Flat connector (WR73) at both ends of | Set
waveguide) ¢

o, M S e
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Length- | meier {min)- 8 nos. [Flat connector (WR75} at one end & Grooved <
{11) |connector at other end of waveguide] ! et
b |Waveguide E-Plane bend (Rate to be quoted per unit basis) Nos
¢ Waveguide H-Plane bend (Raie to be quoted per unit basis) 4 | Nos
Waveguide Twist of 90 deg. (WR75) (Rate to be quoted per umt basis)
d |{3 Nos. clockwisc and 3 Nos. anticlockwise) 6 | Nos
26 |RF Equipment Control system consisting of
5 RF equipment control system Software | Set
19" Rack mountable (1+1) Server with dual power supply along with 17" or
bigger foldable LFD display, keyboard & mouse with required rack mounting
kit along with
Processor: Xeor. Intel Xeon E 2300 Serics ar better processor ,
RAM: 16 GB or mnore DNR4 or better,
Harddrive:1 TB or better HDTY/SSD in Raid 1 configuration,
b [OS: Microsoft Window server 2022 or better/Enterprise linux operating system| Set
or better.
USB PORT: minimum 4 nos. USB ports, fo remotely control all the supplied
equipments through Ethernet ports and should be connected to all the equipment
through Fast Ethernet Switch using property rack wired CAT-5 or CAT-6 cable
and R1-45 connectors. (for Porta Cabin i.c. HPA Room).
21" or bigger display, keyboard & mouse with PC (Intel 17, tenth generation or
better processor ), 16 GB or more DDR4 RAM, 1 TB or more HDD/SSD,
Windows 11 or latest operating systermn, Graphics card, minimum 4 nos. USB
ports, Intcgrarcd Aundio with external speakers, to remotely control all the ] S
€ lsupplicd equipments through Fthernet ports and should be connected to all the €
cquipment through Fast Ethernet Switch using properly rack wired CAT-5 or
CAT-6 cable and RJ-45 connectors including client license (for Monitoring
Toom )
d TP Network Switch 24 port with inbuilt dual power supply unit with Rack ; Sel
mountimg kit for Monitoring Room. ¢
e |Etheinet cable Cat 6 min. 150 meters (as per site requirement) 1 Set
27 Esgential items/works (if any) to complete the installation of RF Control system 1 Lot
[nstallation of RF Conirol System and integration with Satellite Modulators, Up
28 Convertors, KITPAs, 1 Job
E |Manitering System ‘
29 |Ku- Band receive setup for down link monitoring consisting of
a |Ku- band receive antenna 120 em with [ NBF 2 Sets
b |Ku- band receive antenna 60 cm with LNBF 2 Sels
¢ |[nstallation material for 4 sets Antennae supphed above under line item (a2) & (b)| 1 Lot
d |RF cables with connector as per site requirement (minimum 240 mtrs) | Set
20 Essential items/Waorks (iT any) to complete the installation of Ku band Reccive ] ot
Antenna system f
. g —
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31

Installation , testing and system infegration of Ku band Receive Antenna
System

Joh

32

Confidence level Monitoring system consisting of:

17 Inch (Nominal) LCD {TFT/OLED) Profcssional Broadcast Colour Monitor
with integrated speakers with rack mounting Kit

Set

Professional grade [Integrated Audiofvideo Monitor with >= 347
TFTAOLED/LCD screen of high resolution and intcgrated speakers. Il should
accept 2 HD/SD-SDI Inputs with reclocked output, including audio De-
Embedder, decoding of Dolby digital {AC-3) 5.1 audio and Dolby Digital Pius
5.1 Audio

Nos.

Prof, TRDs {with L-band inputs of DVB-S & DVB-§2, DVB-ASI & IP Input
(MPEG 2 TS over 1P) } with DVB-ASI, SD-SDI, TID-SDI, AES/EBU, HD SD1
embedded audio, SD-SDT embedded audio, One dovwmnconverted SD-SDI of]
HD-S8DI, Dolby digital (AC-3) 5.1 audio & Dolby Digital Plus 5.1 Audio (E-
AC-3) output, MPEG-2 TS over IP output with Multi service filtering facility
and having 4:2.0 & 4:2:2 compliant for MPEG-2, H.264/MPEG-4-AVC and
4:2:0 campliant for H.265/MHEVC decoding and Common Interface slot
hardware, BISS mode-1 & BISS-E Compliant and dual Redundant Power
supply unit.

Note: One Professional IRD shall be mounted in one chassis,

Nos.

Prof. IRDs {with DVB-ASI & I[P input (MPEG-2 TS over IP) } with DVB-
ASI, SD-SDI, HD-SDI, AES/EBU, HD SDI embedded Audio, SD-3DI
embedded audio, One downconvered SD-SDI of HD-SDI, Dolby digital (AC-
3) 5.1 audio & Dolby Digital Plus 5.1 Audio (E-AC-3) output, MPEG-2 TS over
[P output with Multi service filtering facility and having 4:2:0 & 4:2:2
compliant for MPEG-2, H.264/MPEG-4-AVC and 4:2:0 compliant for
H.265/HEVC decodimg and Common Interface slot hardware, BISS mode-1 &
BISS-E Compliant and dual Redundant Power supply unit.

Note: One Professional IRD shall be mounted in one chassis.

Nos.

Multr viewer display system with P Inputs (MPEG-2 TS over IP) streams of]
Down link signal monitoring. Multiviewer shall have inbuilt MPEG-2 & MPEG-
4 decoders of 16 SDTV with emmbedded audio including MPEG-4 & HEVC
decoders of 8 HDTV with Dolby Digital (AC-3) 5.1 audio/ Dolby Digital Phus
5.1 audio Channels

(Te be installd in portacabin}

Set

DVB-S(QPSK) and DVB-S2(QPSK & 8PSK) compliant Demedulator having 8
Independent frequency (L Band) tunner (Minimun) simultancously with MPEG
2 TS over [P output.

Seis

High Quality Digital Audio Amplispeaker baving SDI with Emmbedded Audio,

AES/EBU and Analog Input facility with suitable Power Supply

Sct

64 x 64 SDI Router with one X-Y panne!, one Single Bus Remote Control
Panel, dual Redundant power supply and accecssories

32x2 HD-SDI/AS] Patch Pancl, 75 Ohm Impedence as per DRG no. 11, { |RU,
Normal Through, self terminating type )

—

19" Rack mount 24 Port TP Patch Panel with RT 45 Connector

1P Patch cord with connector (RJ-45)
LV
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Input and Downlink Monitoring of SDTV and HDTV Channels consisting

33 of:

Mulli viewer display system with remote panel for 1P Inputs (MPEG-2 TS over
1Py and [RTMP, SRT, HLS (inbuilt or external decoder)] streams of Input
Source signal -+ 1 no DVI Input+2 Nos SDI Input. Each sct of Multiviewer shall
have inbuilt MPEG-2 & MPEG-4 decoders of 40 SDTV with emmbedded audio
a |including MPEG-4 & HEVC Main-10 decoders of 16 HDTV with Dolby| 2 Set
Digital (AC-3) 5.1 audio/ Dolby Digital Plus 5.1 audio Channcls. Multiviewer
shall have two independent video display outputs; and display the nmae of all
channels with their alrams including major alarms on separate monitor as per
DRG no. 9.

Work station with seftware licences including one client Licence for controls

. . 1 Set
and cofiguration of Multiviewer System and Display on 55" Display system ©

De-Modulator cum Descrambler unit (DVB-§8 & S2) with Cormimon interface
slot hardware ( Max 8 Service per CT slot) for 40 TV service and § Radio service 3 Seis
¢ per Stream per set ( one chassis should consist of multiple modules ). Iff De-

Modulator & Descrambler offered in scparate chassis shall also be acceptabie.

Multi viewer display system with remote panel for IP Inputs (MPEG-2 TS over
IP) and [RTMP, SRT, HLS (inbuilt or external decoder)] streams of Down
link signat + 1 no DVI Input+? nos SDI Inputl, Each set Multiviewer shall have
inbuilt MPEG-2 & MPEG-4 decoders of 40 SDTV with emmmbedded avdio
(ncluding MPEG-4 & HEVC decoders of 16 HDTV with Dolby Dagital (AC-3)
3.1 audio/ Dolby Digital Plus 5.1 audio Channels. Multiviewer shall have two
independent video display outputs; and display the name of all channels with
their alrams including major alarms on separate monitor as per DRG no. 9.

2 Sets

Work stations with software hcences including one client licence for controls

. . . _ 1 t
and cofiguration of Multiviewer Systermn and Display on 55" Display system Se

¢ [P Data Switch 48 port with inbuilt dual power supply unit and rack mounting | Set
kit.

Actrve splitter(L- band) (1:12) 1e. l-input and 12 output with DC Block and dual

Redundant Power Supply. » | Nes.

h |1:4 AS] passive splitters 4 Sets

24x7 Indusirial Grade, Professtonal Broadeast 55" LCD (LED/OLED) display
wall sysiem along with mounting kit

Interconnecting cables from Multi viewer system to 55" LCD (LED/OLED)
display wall system for display of each Multiviewer output as per DRG r1o. 9

4 Sets

1 Set

L Supply and Instaliation of new 55" LCD Monitors with required modification of

L o . . . 1 Job
existing monitoring stand with matching material.

42/40 inch (nominal) LED display system having Full HD, 1920 » 1080 Pixcls,
DVR, PAL, Vidco Signals HDMI, RF, Component, Socund Type 2.0, Stereo,
i |Audio Formats Supported AAC, AC3{(Dolby Digital), EAC3, HAAC, MP3,| 2 Sets
MPEG, PCM, Inbuilt Speakers-2, USB port 2 (min} Supports Audio, Video,
Tmage, HDMT Ports 2 (rman), with mounting stand

)
T 4 vf&\ A "J”e“ L___]
UV~ 3 U
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” Supply and Installation of movable monitoring stand with matching material 5 Sets
42/40 inch (nominal) LED display systern
34 Ku-Band (Downlink) to L-Band Down Converters 2 Sets
35 |70 MHz IF to L-Band Upconverter 2 Sets
16 Fssential items/Works (Iff any) to complete the installation of above | Lot
Mmonitoring System
G‘;‘ Installation , tesling and system integration of Monitoring System 1 Tob
| F |MEASURING EQUIPMENT
18 Real Time Signal Analyzer (9kHz to 26.5 GIiz or better) with required probe 1 Set
"7 |and acessories.
19 Spectrum Analvzer (9kHz to 26.5 GHz or belter) with required probe and 1 el
aCCSS0rIes.
Fiber Optic Splicing Machme along with refevant KIT and required accessories
40 |bike splicc protection sleeves packet {consist of min 1000 Pc splice protection| | Set
sleeves) eto.
The test, measuring and maintenance equipment for Optical Fiber and Ethernet
link {copper) system, should consist of Micro-Fiber Optic end face Inspection
Scope, Cleaning kit, Optical Power meter for Multimode and single mode,
41 Portable handheld Ethernet tester, along with their essential accessories like| Ser
RJ45-RI45 patch cord, charger, RJ45/11 universal coupler, required probes,
1310/1550 single-mode source, SC, ST, and LC power meter adapters, carrying
case etc{ As per projcet requirement)
42 [Colour laser Ponter with network printing facility for A4 size 1 Set
43 |B/W laser printer with network printing facility for A3 size l Set
44 Any other essential items/Works to complete the Measuring system 1 Lot
45 Installation | testing and system integration of Measuring System 1 Job
G |POWER SUPPLY SYSTEM

SDBs with industnal MCCBs & MCBs, PDPs and Power supply cables to meet
46 |the requirement of all supplied equipment with 30% (Nominal) spare capacity
to connect additional rack load in future consisting of*

Supply, Laying and Integration of Power supply Cables (4 Core Copper ) with
a |conncctors botween existing (1+1) UPBS PDP and all new SDBs in old| 1 Set
compression room & Monitoring room ( Minimum length-70 mir).

Supply, Laying and Integration of Power supply Cables (4 Core Copper ) with
b |connectors between existing (1+0) UPS PDPs and new SDBs in old| | Sct
compression room & Monitoring romm ¢ Minimum length-100 mtr).

SDBs with industrial MCCBs & MCBs and three core copper power supply
cablcs to meet the requirement of all equipment supphed in old compression
room connected with (1+1) UPS power supply system and (1+0) UPS power
supply system as per DRG No.10.

l Set

N, fA 5y
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SDBs with industrial MCCBs & MCBs and three core Copper power supply
cables to meel the requirement of all equipment in monitoring room connected
with (1+1) UPS power supply system and (1+0} UPS power supply system as
per DRG Ne.10.

Set

Supply, Laying and Integration of Power supply Cables {4 Core Copper ) with
connectors hetween existing (1+1) UPS PDP and new SDBs in Porta Cabin

(Minimurn length-70 mtr).

Set

Supply, Laying and Integration of Power supply Cables (4 Core Copper ) with
connectors between existing (140) UPS PDP and new SDBs in Porta Cabin
(Minimum length-100 mir).

Set

SDBs with industrial MCCBs & MCBs and three core copper power supply
cables o meet the requirement of all equipment supplied in Porta Cabin
connected with {14+1) UPS power supply system and (1+0) UPS power supply
system.

Set

47

Bssential items/Works (if Any) to compleie the Power Supply system

Lot

48

Installation | testing and system integration of Power Supply system

Job

MISCLLANEOUS ITEMS

49

Control & operators table made of powder coated MS sheet or aluminium
matching with existing table to install remote operations & control computer,
Remote Control panels, 17" Monilor, monitoring panel with Ampli spcaker and
other relevant equipments.

Sct

50

Supply and installation of electronic thermometer & clectronic hygrometere
inside on top of cach rack along with remote configuration and alarm monitoring
system as per drawing no. 11.

Set

51

[P Network Switch 48 port with inbuilt dual power supply unit along with rack
mounting kit and required CAT 6 Cable & connectors, for control of]
temperature and humidity

52

Set

Required no. of 19", 1000 mm (depth) equipiment rack frames (rmin 18§ nos rack
} including Tnstallation martertal audio videe cables and matching 11D

connectors, CAT-6 cable with RI-45 connectors, Power Supply cable with
connectors cte.

Set

53

Required total sets of Mains Distribution Units (MDUs), each having inbuilt
{in MDU) or external, dual input, single phase, automatic power transfer/static
switches (Min 36 Sets (18x2) of (MDUs) ) with sequential delayed output on
start up, output status LED and [EC-3 pin ( for those equipment which have
single power supply input) for equipment 1 racks.

Set

34

Industrial type 3 pin Male-Female connector ( Min 36 nos ) as per site
requirement

Set

35

Barthing system and earth pits (minimum 8 Nos 1.e. 4 nos for Compression
Room Equipment + 4 nos for Port Cabim Equipment.

(Earth Resistance of each pit < 1 ohm)Semple picture is enclosed at DRG
No.l2

Set

|Tnstallation material and laying of cables prolection pines

om,” LA

(A
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1

Providing & installing overhcad cable tray with cover as per site requirement

57 |for laying of all cables between Porta Cabin (KHPA Room) to eld Compression | Job
roomn and old Compression roem to new Compression Room
Set of tools consisting of video connectors crimping Locls with suitable die—sets|
of all used connectors, BNC puller, HD BNC Puller, cable strippers of all use
58 |cables, sct of screw drivers and spanners, Allen key set, DC powered screw and| 1 Set
nut opencrs, digital multimeter, digital clamp on meter, weller soldering station
and othcr essential tools required to be vsed during installation,
50 High quality professional RI 45 crimping tool suitable for CAT-5 and CAT-6 1 Set
Data Cables.
Inspection tests and analysis, Tnstallation , testing , system integration and
60 commissioning of all equipment supplied in the instant tender for expansion of] 1 Job
DTH system
I |DOCUMENTATION
61 |Technical manuals ( Hard Copy) for all the equipment supplied 2 Sets
6 Technical manvals (Soficopy) for all the cquipment supplied on 5 Setg
DVDs/USRs(with Search facility efc) [or the station
63 |All software backups are o be supplied on DVDs/USBs. 2 Sets
Final larninated Technical Block diagram and detailed Line diagrams (in color)
of adequate (A1 or bigger) size for all the modules of the final solution 1n the
64 |[facility after the completion of the installation. One set shall be mounted on wall| 2 Sets
and other for record at Station}.
The soft editable copy of Final Technical Block diagram and detailed Line
diagrams (in color} for all the modules of the final solution after the completion
65 . . L 1 Ser
of the instailation are to be supplied 10 a separate USB .
J  TRAINING
Seven separate Seminars (including theoretical & Practical training, hands on
66 experience) for Doordarshan personnel at site. Atleast, Training of each module
shall be delivered by the factory Engincer/personnel of OEM. ( This training
period 1s not part of Delivery period).
i [General Layout {0] working day) [ Job
b |Input Basc band Equipment (1 working day) 1 Job
. Digital compression system including NMS and Digital satc]lite Modulator | lob
system {02 working days) '
d [Monitoring and measurement equipment {01 working day) i Job
¢ RF System (01 working day) 1 Job
f |Power Supply System (0] working day) 1 Job
/s

cuvd &
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