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TECIINICAL SPECIFICATIONS FOR EXPANSION OF DD FREEDISH
PLATFORM BY SITC OF ADDITIONAL TWO STREAMS WITH RF SYSTEMS AT
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SATD/DD FreeDish Expansion_Additional Two Streams /Feb 2024

1. Introduction

This project envisages expansion of Doordarshan's present DD FreeDish platform.
Presently, DD FreeDish Platform is up-linking 94 TV channels & 40 Radio channels in
MPEG-2, DVB-S standard in free to air mode by using 5 transponders and 22 TV
channels(20 SD + 2 HD) & 8 Radio channels in MPEG-4, DVB-S2 standard with DVB-
CAS compliant headend in onc transponder.

DD FreeDish platform is proposed lo be expanded by providing additional—tv@?ﬁl\(fw'ns
with RF Systems in addition to existing six streams. It has provision for‘,huplinkﬁig of
HDTYV 2nd SDTV channels. Inclusion of each HDTV channel in H.265&*IEY@M!I result

in a loss of few SDTV channels, ~
4 \

1.1 Proposed Expansion

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

NMS)
g J Proposed System
£ §  Configuration of DVB- | Compression Standard  Uplink
£ 2 TV & Radio Encoder | CAS Standard
Chassis
C 7 | (X+2)SDTV | 8Radio | Yes |[i)SD-MPEG-2 & MPEG-4 | DVB-S &
& HDTV Channel i) HD-MPEG-4 & HEVC DVB-82
8 (X+2)SDTV | 8Radio | Yes |1)SD-MPEG-2& MPEG-4 | DVB-S &
& HDTV | Channel i) HD-MPEG-4 & HEVC | DVB-82

Note: X° No. of iincoder chassis requited «s per lechnical specification of
Compression system for SDTV & HDTV channels and Radio Channel.

All the offercd equipment shall be Conditional Access System (CAS-Generic)
compliant for encryption & decryption of all services. Services like DVB-CSA (V-1
& V-2) supported DVB-CAS with simulcrypt encryption, Saobtitling , Audio
deseriptor, EPG, closed capticning etc will be carried by the DD FreeDish platform
and the equipment offercd by the bidder shall be capzble of carrying these services
without any limitation or requiring upgradation by way of hardware and software.
The offered Compression System shall aiso be Video on Demand (VoD) & NVoD
with . TS format compliant, however Storage server, Play out system, GSM or 1P
hased neiwork for return path are nof in the scope of this tender

P e .1 ———
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1.L.2. IF and RF Systerm: (Modulator, Upconserter, HPA, RY System)

E Proposed System
a Counfiguration of Config- Uplink Remarks
=2 Satellite Modulator uration Antenna
E and Ku band of HPA System
= upconverter
K-15 | (1+)) (1+1)IF (I-+=1)RF Fxisting 9.0 | RF outputaf
DVB-S & to Ky Amplifier | mtr. RF Uplink | 1+1 HPA shall
S22 band Parabolic Dish | he combined
compliant | Converter Antenna with existing
Satellite System Nao, 2 3+] HPA
Modulztor and 3 (ara time | svstem and
any one) feed to H-Pole
of Antenna
System No. 2
and 3 (Ala
R time any onc)
K-7 [ (1+]) {1+1) IF (I+1)RF | Existing 9.0 RF output of
DVB-S & to Ku Amplifier | mtr. RF Uplink |[1+1 HPA shall
S-2 band Parabolic Dish | be feed (o V-
comphiant  Converter Antenna Paole of
Satellite System No. | Anteana
Medulator and 3 (at 2 time | System No. |
any one) and 3 (Ata
time any one)

2. Scope of Work

The execution.of SITC (Supply, [nstallation, Testing and Commmsmmng) is requived as
stated in “Invitation for Bid™ ard on the terms specified in the deseription of Technical
Specification Tor “Expansion of DD FreeDish platform by SITC of additional two streams
with RF systerms; along with “Instruction to Bidder™ at Appendix-A, “Gereral Terms and
Conditions” at Appendix-B, and Bid ¢valuation criteria at Appendin-C of the Bid
,.documan

-2

The scope of this project includes Supply, Installation, lestmg and Commissioning
(SITC) for two additional streams with RF Systems consisting of but not limited to the
Input and Base Band System, Compression system, Modulater system, Monitoring
System, Measuring System, RF System including two sets of (1+1) KHPA, two sets of
(1+1) Up-convertors system, associated waveguides and Power Supply System and
asseciated works ete for Ku-Band DD FreeDish Platmrm at Todapur, Delhi, The
nomenclature of these two SDTV streams shall be 7" and 8" stream. All equipment of
these streams shell also be capable w0 take HDTV channel withouo! any limitation or
requiring any upgradation by way of hardware and sofiware, These equipment will be

S_Specification for SITC for Expansion of FreeDish_Two stream & RF Systems_12022024_Page 4
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used as an aliernative to upgrade the SDTV channzls to BD'TV. Broadly the scope of the
project consists of:

2.1.1. Bidder shall supply, install. test and commission (SITC) | set of L band Line
amplifier to 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. ‘astall, test & commission (SITC) of 64 Ports 1:4 splitter in
old compression room.. ,

2.1.3. Bidder shall suppiy. instal!, test and commission (SITC) | set of L Bar‘fd,&ou&cr
including minimum 64x192 L-Band Input & Output perts, X-Y/Router Sontrol
panel with cable, dual redundant power supply units and aqhessones in old
compression room, Va

£ Iy

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
hand Router 1o be installed 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)anstalled in new Compression Room to I. Band
Router installed in existing Comprassion Reom.

2.1.6. DBidder shail supply, install, test and commission (SITC) 2 !ots of IRDs for SDTV
and HDTV channel. Each lot of IRDs shall be offered in (Y+4) chassis
configuration, if one professionatl IRD mounted in one Chassis, Whereas, cach lot
of IRDs shall be offered in {Y42) chassis confi guration. if more than one
professional 1R Ds mounted in on2 chassis. Here "Y" is No. of Thussiy required to
mount cccommodawe Zo Nos. Profegsional iiDs. Further, TRD racks siall be
wired for 2 addirional chassis of professional IRDs in each lot,

2.1.7. Bidder shall supply, install, test and commission (SITC) 2 lots of IRDs for Radio
channel. Each lot of IRDs shall be offered in (Z4-4) 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" is Ne. of Chassis requited
mount/accommodate 8 Nos. Professional IRDs.

2.1.8. Bidder shall supply, install, test and commission (SITC) 2 sets of SD/HD-SDI
Reuter which consist sf minimum 643464 HD-SDI [nput & Ourput ports with X-Y
remote contiol panc! aid single bus remote wontrol panel. Al) 64x64 115-SD]
Input & Output ports shall also be capable to take SD-SDI signal without any
limitation or upgradation/downgrading by way of hardware and software,

e — e —— e —
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2' l '9'

Bidder shal! supply, install, test and commission (SITC) 2 sets of IP data switch
(48 Port) in (1+1) configuration for TV channel and 2 sets of 1P Data switch (24
Port) in (1+]1) configuration fr Ragio Channel, Cach sct of 1P daia switch in
(1+1) confipuration shall be used for freding IP input (Audio/Video & Audio
content) to the Encoders of one compression system.

2,1.10. Bidder shall supply, install, test and commission {SITC) 2 sets aof compression

2.1.11.

2.1.12.

system having [.264/MPEG-4 and H265/1IEVC compliant Encoders in (X+2)
chassis configuration where “X" is no. of ¢hassis comnprising 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 limiation of
requiring upgradatton /downgrading by way of hardware ana seliware.

‘urther, all the above encoder ¢hassiy of compression system shall alsn he capable
to take" MPEG-2 TS over [P input with decoding of MPEG-2, H.264/MPEG-4-
AVC and T1L.265/HEVC Main 10 compressed contents o baccband signal format.
Each encoder chassis with MPEG-2 TS over IP input shall be capable te encode
minimum 4 HDTV channel in H.264/MPEG-4-AVC & H.265/HEVC Main [ (at
a time anyone standard) and mimmum 16 SDTV channel in MPEG-2 &
H.264/MPEG-4 (at a time anyone standard) as tabulated in technical soscification
without any limitation or requiring upgradation/downgrading by way of hardware
and software. The cnending combination of SD & HD Channel is @bulated in
encoder specification section.

Bidder shall supply, instally testand commission (S11C) 2 sets of [P data switch in
{(1+1) eonfiguration. Each set of IP data switeh in (1+1) configuration shail be
used for feeding TP input {Audio/Video Content) m one set of (1+]) [P
Encapsulator system.

Bidder shall suppty, wstall, test and commission {SITC) 2 sets of IP Eocapsulator
in (kH) configuration, Each set of (1+1) 1P Encapsulator shall be used for
transritission of ¢ne transport stieam,

A
2.1.13, Bidder shal| supply, install, test & commission (SITC) 2 sets of 16x16 or bettar

&
e\

L
2.1.14,

‘matix AS[ router with dual redundant power supply, X-Y remate panel and

gingie Bus panel,

Bidder shall supply, install, test & commisgsion (S$17C) 2 sets of Compression
Network Management Systeri (NM§) in (i+1) configuration to control and
monitor new streams i.e. 7" and 8" streams. Each set of (1+1) Compresswn
Network Management Sysiem (NMS) shall control and monitor all compression
equipment (i.z, IRDs, SDI Router, Encoders, Multiplexers, ASI Rouier, [P Switch
etc) of one ransport stream.

R ————
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2.1.15. Bidder shall supply, install, rest and commission (SITC) 2 sets of 3G/HD/SD SDI,
DVB/AS] Compliant Distribution Amplifier system for receiving MPEG-2 TS
DVB/ASI signal of twa new Compression chains In old compression reom o
Digital Sawellite 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 installed in porta cabin and used lor each compression chain.

2.1.16. Bidder shall supply. install, test and commission (SITC) 2 sets of 3G/HD/SD SDi,
DVB/AS] Compliant Distribution. Amplifier system for receiving MPEG-2 TS
DVB/AS signal of two existing Compression chains in old compression joom to
Digital Satellite Modulaters to be insialled in Porta Cabin. One set consiting. of
two Distribution Amplifiers mounted in one chassis with dual redindant power
supply, to be installed in porta cabin and used for cach compression chains

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

2.1.18. Bidder shall supply and laying of HD SDI cables with matching connectors for
receiving MPEG-2 TS /DVB ASI of each four Compression chains (twa existing
and two offered) (ie. from respective AS! Routers) in old compression room to
Distribution Amplifier system of respective Digital Satellite Modulators to be
instalied in Porta Cubin.

2.1.19. Bidder shal! supply and laying ol HD 8SD! cables with matching connectors for
receiving MPEG-2 TS /DVB ASI ol each four existing Compressicn chains, from
respective Distribution Amplifier system (10 be installed in old compression room)
to Distribution Amplifier system of respective Digital Satellite Modulators to be
installed in Porta Cabin,

2.1.20. 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 o Digital Satellite Modulators o 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 comptession room, two Optical Receiver mounted in one
chassis with dual redundant pewer supply to be installed in porta cabin, required
SFP oprical device cartridges and standard acecssories.

B e i i e e B B . ————
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2.1.21. Bidder shall supply, install, test and commission (SITC) 4 sets of Optical Fiber
Communication link (OFC) system for receiving MPEG-2 TS over P of four
Compression chains originated from new compression reom to Digital Satellite
Maodulators to be installed in Porta Cabin, One set Optical Fiber Communication
iink (OFC) system congisting of two Optical Transmitter mounted in one chassis
with dual redundant power supply (0 be instaiicd in old compression ronm, two
Optical Receiver mounted in cue chassis with dual rédundant power supply o be
installed in porta cabin, required SFP optical device cartridges and standard
accessories.

2.1.22, Bidder shall supply, install, test and commission (SITC) 3 sets of singlec-modc 24
carc outdoor type Optical Fiber Cable between Optical Transmitier to be installed
in old compression roem and Optical Recejver Lo be installed in Porta Cabin,
alongwith required Fiber Management system and standard accessarvies far four
Compression chzins (Two new and two existing).

2.1.23. Bidder shall supply, install, test and commission (SITC) 3 sets of single-mode 24-
core outdoor type Optica] Fiber Cable between Ortical Transmitter to be installed
in new compression reom ana Optical Receiver to be installed in Porta Cabin,
alongwith required Fiber Management sysiem 2ud standard accessories for four
existing Compression chains.

2.1.24. Bidder shall supply, lay [P cables with suitable connector from existing EPG and
PSI/SE Generator/Server, [P data switch being used for IP streaming {Audio/Vidzo
Content, Data) , NTP sesver to new compression system.,

2.1.25, Bidder shall supply, install. test & commission (SITC) § sets of DVB-S and
DVB-8§2 compliant Modulators in (1+1) configuraticn including [F
redundancy switch.

2.1.26. Bidder shall.supply. install, test & eommission (SI1C) wwe sers ef (1+1) Up-
corwertogs"systcﬁ:{. RF redundancy switches and other accessories.

2.1.27. Bidder shall 'supply, install, test & commission (SITC) two sets of (|1 +1) (Ku

Band) Klystron High Power Ampiifiers (KHPAs), Ku band Diplexer, Automatic

«Dehydrator, Waveguide Switches, Waveguides, RF Fquipment Control system
_and Gther accessories ete.

-
" 2.1.38. The bidder shall supply, install. test & commissian (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) R System of two Carrier and Satellite
Modulator system in manitoring room,

2.1.29, Bidder shzll supply, install, test & commission (SITC) Sub Distribution Boards
(SDBs) firted with industrial type MCCBs & MCBs in Oid compression room and
Monitoring Room for each source of power supply which caters the load of all
new equipment in Lhe respective room.

e S S—
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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.

2.0.37.

2.1.38.

2.1.39.

2.1.40.

m
S_Specification for SITC for Expansion of FreeDish_Two stream & RF Syslems 12022024 Page 9
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Bidder shall supply. install, test & commission (SITC) Power Supply cables
(Minimum 70 Sqmin, 4 core copper Multi strand) between output of UPS PDPs to
above said SDBs installed in Od compression room and Monitoring Reom.

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

Bidder shall supply, install, test & commission {SITC) Power Supply cables
{Mintmum 70 Sqmm. 3 core copper Multi steand) between ouiput of LPS RDPs to
above said SDBs instalied in Porta Cabin,
\

Bidder shall supply, install, test & commission (SITC) | set of42 RU, 197,
1000mm  (depth) equipment ventilated racks for installation of all offered
equipment. The suggestive number of equipment racks is approx 18 {excluding
HPA racks) however may increase as per the solution offered. Al 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 autoratic 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) cabls trays fas per site
requirgnent) 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 routed 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 shal} supply and install one sct of measuring equipment as per BOM.

The bidder shall supply, install, test& commission (SITC) 1 set of 64x64 SD-SDI
& HD-SDI/ASI compatible routsr with dual redundant power supply, X-Y remote
pane! 212 single Bus panel for cenfidence leve! inonitoring.

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

Bidder shall supply, mstall, test & commission (SITC) 4 sets of multi-viewer
display system (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 KDTV channels.

Bidder shall supply, mnstall, test & commission (SITC) 4 nos., 55 inches (nominzl)
(disgonal) new LGD monitor wili. back-lit LED Based g¢isplay system for
monitoring 07 mput iV & Radio sources und ¥.u band DD FREEDISH downlink
signal.

w/ Ll
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2.1.41. Bidder shall supply, install, test & commission (SITC) 1 set of 16 Channel multi-
viewer system for confidance monitoring of one channel of each eight carrier of
Ku band DD FrezDish platform simultancously in porta cahin.

2.).42. Bidder shall provide furniture for installation of varicus offered monitoring
equipment in monitoring and control room matching with existing furniture.

3. Wark Experience for Yendor and OEMs

3.1 Work Expericnce for Selection of the vendor:-

3.).1 Bidder must have bis local office/authorized represeniative/dealer in [ndia
for after sales servicc support.

3.1.2 The Bidder shall have to mect the following Work expericnee;-

Work Experience- (Self - [a. One Similar work®* of minimum value of 80%
certified  wath  relevant of estimated cost of the project.
documents®)- ‘ or
b, Two Similar works** of miniinum velue of 60%
of e estimated cost ol project,
or
¢. Three Similar works®™ of minimum valve of
40% of the estimated cost ol proiect.

Note;

a) *Self-certified with Relevant document means to provide copies of work
orderforders clearly mentioning the cost of the project/projects end Receipt
Certificate/successful completian certificate/Factory dispatch
documentiDeliyery Challan/Copy of Invaice of the project/projects to various
organizat"i‘bns a{png with the bid..

by
b) "leﬂar works will be defined rhased on secape of the werk or SITC of Earth
,Stanon/Teleport for DTH/Digital Earth Station/DTT/DVB-C/VSATMSNG/IT
“_ Based Broadeasting Equipment (i.¢. 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 exccuted with any Central and State Government

agency, PSUs, Private organizations. Bidder shall provide list of all the sell
“ certified relevant document of such work experience along with their cost in
Rupees.

S_Specification for SITC for Expansion of FreoDish_ Two siream & RF Systems 12022024 _Page 10
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3.2

3.3

e e—

Eligibility eriteria for OLM of Input and Baseband System:-

3.2.1.1 Bidder shall offer L band Kouter/Matrix of only those OEMs who are having
past expericnce of at jeast five years of manufacturing and supplying of
sumilar L band Router. List of past supply record of OEM of such equipment
10 various organizations must be provided.

31.2.1.2 OEM of the offered equipment must have manufactured and supplicd the
offered equipment to the leading broadeaster as mentioned in the table
below in any past five financizl years during the period 2016-2017 tb 2022-
2023:

-

8. No. Offered Equipment Qy |
I L. band Router/Matrix 5 Nos. ™

-—-—-

-

32.1.3Copies of supply order and receipl certifi eptchactory dispatch
document/delivery challan/(‘npy of invoice of above sad quanmy of L. band
Router/Martrix provided in para 3.2.1.2 to various organizations in any past
five financia! years during the period 2016-2017 to 2022-2023 should
essentially be submitted along with the bid document.

Eligibility eriteria for OEM of Compression System-

3.3.1.1 Bidder shal! offer compression system of only those OEMs who are having
past experience of at least five years of manufacturing and supplying of
sim:lar compression equipment, | ist of past supply record of OEM of such
equipment (o virlous orgasizations must be provided,

232

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

2023:
S.No. | Offered Lqmpmcn't“ ~ Quantity
| Professional IRDs 100 Nos.
2 IP Encapsulator 1} Nos

by DEM of th oTered equipment must «ve manufactured and supglisd the
offered equipment 10 the leading broadcaster as mentioned in the mble
below in post year 2020,

5. No. __Offered Equipment Quantity
1 Encoder Chassis* 12 Nos.

*Out of 12 Nos of Encader chinssis, atleast 6 nus. of Encoder chassis should
have been supplied for DTH/Earth Station compression system for
Broadeast Purpose.

SR ——————
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3.3.1.3

Copies of supply order und receipt certifieate/Factory  dispateh
cocument/delivery chailan/Copy of invoice in respect of above said
quantity of professional TRDs and 1P Encapsulaiors provided in para
3.3.1.24(2) in any past five financial years during the period 2016-2017 to
2022-2022 and in respect of above sard quaniity of Encoders Chassis
provided in para 3.3.1.2.(b} in post year 2020 (0 various organizations
should essentially be submitted along with the lid document

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

3.4.1.] Bidder shall offer RF system of only those OEMs who are having past
experience of at icast five years of manaifactaring and supplving of similar
#F System. List of pest supply record of QEM of such egquipment 10
various organizations must he provided.

34.1.2 OEM of the offered eyuipment must have manufactyred end suppited the
offered ecuipment to the leading broadcaster as mentioned in the table
oelow in any past five financial years during the perfod 2016-2017 1o 2022-
2023..

S. No. Offered Equipment Quantity
| Satellite Modulator 10 Nas.
2 Ku band Upconverter 10 Nos.
3 Ku Band (Down link Fregquency) | 10 Nos.
to | band-Duvn Converter _
+ Klystron High powcr amplifier | 10 Nes.
TKHPA).

34.1.3 Copies of supply order and receipt certificate/Factory dispatch
document/delivery "challan/Copy of invoice of above said quantty of
equipment provided in para 3.4.1.2 1o various organizations in any past five
fimantial Vears during the period 20162017 o 2022-2023 should

essentially be submitted along with the bid document.
-

3.5 Ejigibility criteria for OEM of Monitoring System-

.

35,12

A
L3S

Bidder shall offer Multi-viewer of only thuse OEMs who are having past
expericnce of at least five yrars of manufacturing and supplying of similar
Multi-viewer. List of past supply record of OEM of such equipment to
various organizations must be provided.

OFEM of the offered equipment must have manufactured and supplied the
offered equipment to the leading droadeaster as menticned in the tahle
below in any past five financial years during the period 2016-2017 to 2022-
2023:

S. No. Offered Equipment Quantity |
1 Multi-viewer 10 Nos. |

w
S Specification for SITC for Expansion of FreeDish_Two stream & RF Systems_12022024 Page 12
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3.7

38

4. Turnkey lmplen_}cntati_on and .Confhlissiq;ning

a)

b}

c)

d)

3.5.1.3 Caopies of supply order and receipt cenificate/Factory dispatch
document/delivery challan/Copy of invoice of above said quantity of Multi
Viewer provided in para 3.5.1.2 to various organizations in any past five
financial years during the period 2016-2017 to 2022-2023 should
sssentially be submied zlong with the bid document.

In addition to ahove said rechnical eligibility criteria, Vender/bidder shall also see
and ensure 10 meet the commercinl and Financial eligibility criteria pertaining to the
a) company @xisience. b)  Awnual  twmover/Net  worth, c¢) Puasitive net
worth/Profitability. ¢) Non-Blacklisting certificate, e) [SO certification (If reguired),
) 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 d%:ume’m;

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

For Consortium/Joint Venture ( IT applicable):

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

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

Cach and every offered equipment and accessorics including software should be from
reputed manofacturer and the quoted model should be high class, high MTBF, field
proven and in use by leading broadeasters/organizations.

The sysiem shall be designed to meet the intemational standards for digital satellite

broadeasting known as the 2:2:0, MPEG-2, MP@WL &H.264/MPEG-4, MP@L3 for

SDTV and 4:2.4), L 264A™MPEG-4, MPigl4 &1263/1CVC, MP@L4 for HDTV
standards. :

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

5_Specification for SITC for Expansion of FreeDish_Two stream & RF Systems_ 12022024 _Page 13
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4.1 lﬁput and Base Band Sj/sicm: i

4.2

4.1.1

4.1.2

L band output signal received [rom existing Reccsive Antenna throngh
splitter will be connected ta lire amplifier at porta cabin and there after 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 aiso
be connected to L band Router to be installed in old compression room and
finally L band signal shall be connected to all IRDs.

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

Compression System:

4.2.1

422

423

424

»

405

4.2.6

Bidder shall lay, integrate and test video cables with matching connectors
from all IRDs of TV channel to SD/ID-SDI Input pateh panels, SD/ID-SDI
[nput Patch Panels 1o SD/HD SDI Routers, Outputof SD/ND SDI Routers o
Output Patch Panels and finally upto the input of all Encoder chassis.

Bidder shall lay, integrate and test Audio cables with malching connectars
from all Radio JRDs to the Input of AES patch panels, AES Pateh Pancls 1o
AES Audio/Video Embedder; Video cables from AES Audio Emberdder 10
SD/HD-SDIT Input patch panels, SD/HD-SDI Input Patch Panels to SD/ID
SDI Routers, Outpul of SD/HD SDI Routers to Output Patch Panels and
finally upto the input of all Encoder chassis.

Professional IRDs for receiving TV channel and Radio Channe! shall have
same lechnical Specificatibn and shall meet DD technical specification. The
quantity of the Chassis for Professionzl [RDs may vary in the suggestive
DRG. No. 2 & 3 as per offered solution by the suceessful bidder,

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

«all Encoder chassts. Further, Ethernet cables with matching conneciars shall
also be 1aid, integrate and test from the output of Encoder chassis to (141) 2
data switch and upto the inpul of (1+1) 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 BEthernet cables with malching connectors
from existing [P Router to EPG and PSI/S! Generator/Server and upto the P
data swifches & network switches.

Bidder shall lay Ethernet cables and integrale newly supplied IP network
switches with existing NTP server.

S_Specification for SITC for Expansion of FreeDishi_Twa stream & RF Systems 12022024,_Page 14 )
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4.2.8 All the Electronic equipment should have necessary control interfaces
through RS 232 / RS 422/ RS 485/ R4S ete so that they can be interfaced
with a Control Computer for remote monitoring and control with suitable
GUL, The assoclated software for logging, archiving, monitoring and
controliing along with the accessories should also be mads available.

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

4.2.10 The system must offer an intuitive user interface as well. &:Ltmotc
configuration of all medules, simplifyine system deploymcntland reducing
operationsl routines.

4.3 Satellite Modulator system and II' redundancy switch:

4.3.1 Bidder shall supply, install, test & commission (81TC) DVB-§ and DVB-
S2 Medulalors in Bx(1+1) configuration including IF redundancy switch.
Please refer DRG. No. 6 & 6(A).

432 The offered system shall meet the interriational standards for digital
satellite broadcasting having DVB-S and DVB-82 modulation (one at a
time).

4.3.3  The oftered system would also invlude the slandard accessories supplied
by the Manufacturer alonewith the modulator and [F redundancy switch.

4.3.4 Cables are to be lmd'in Porta cabin from Satellite Modulators to [F patch
penel and from IF patch panel 10 Up-converters rack and from Up-
converter's rack o HPA racks [or twu chains.

435 Cables are to be laid in Porta cabin from Sateilite Modulators to IF patch
panel and from IF patch pancl 1o Up-converters rack for existing six chains.

44 RF System including Up convertors RF redundancy switch and KHPA
system:

441 Bidder shall supply, install, iest & commission (SITC) 2x(1+1) KHPA
system, 2x¢|+1) Ku Band up convesters. RF Redundancy switch and other

accessories, associated wavernids and Power Supply System. Please refer
DRG. No. 7.

o+
D
o

The bidder shall integrate the offered RF Systern with the existing RF and
uplink antenna system and cammission it. Bidder kas to offer the sclution
accordingly, Pleasc refer DIRG. No. 7.

443 The new KHPA systems e ot [ integrated with existing Uplink
Antennze (Refer NRG. N, o

e m— S e—_r——
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‘

4.5 Mains Distribution Unit and Power Supply system :

4.6

4.5.1

4.52

4354

4.5.5

Bidder shall supply. tustall, st & commission (SITC) Sub Distribution
Boards (SDBs) fited with MCCHs & MCBs in old conpression room and
Maonitoring Room for eacii savnce of power supply which caters the load of
all new equipment in the respective room. Flease refer DR Na. 10,

Bidder shall supply, insrall. lest & commussion (SITC) Minimum rwo sets of
Mains Distribution Units {MILUis), each having. dual input-single phase
automatic power transicristabic switch cither inbuilt with MDU or externally
connected with MDU in cacn rack for providing redundant power supply to
equipment, Please reler DRG. No. 10,

Bidder shall provide two separae sources of power supply in each rack
through physically isolated routes and lerminated on industrial type 3 Pin
female connecter to be mounred near each raclk. Further, both soures of
power supply shall be connecled to dua' mput stafic switch inbuill with
MDU or dual input external single phase automatic power transfer/static
switch through indusirvial type 3 Pin male connector. [n case of exwernzl
static switch, the outputs af single phase automatic power transfer/static
switch shall be conpected 1o MDU for fiinher fecding to equipment. Please
refer DRG. No. 10,

Bidder shall supply. insiall, test & cormmssion (SITC) Thermometers and
Hygrometers with IP output in each rack for monitaring of temperature and
humidity of cach rack at monitoring room through remote monitoring
system. Please refer DRGL No. 11,

Bidder shall assess the clecivical 1oad of equipment installed in each room,
required length & rating of power supply cables. Bidder shall provide
assorted length of copper power supply cables with minimum S0 percent
(nominal) ‘oad margin for interconnecting/integrating from existing UPS
Output PDPs to individual rooms. PDPs & SDBs ete Please refer DRG. No,
10.

456 "The layout plan, clectrical diagram, SDB |ayout. Rack layoul.

-~

4

4:S.7

Interconnecting drawing of Laguipment Drawing and cther drawings need to
be submirtted for appraval of Doordarshan before execution of SITC waork at
site,

The offer shall include supply, installation, resting and commissioning
(SITC) of the setin, camplate in all respects. A suggestive block schematic
is provided 10 give a gencral idea about the intended conliguration, A
compiete schematic of actually proposed implementation inchiding power
supply system should be supplied along with the quote.

Monitoring and Measuring system

406‘ i

Bidder shall make provision for monitoring of Input/Source signals received
from C - band receive PDA through IRDs t.e. [P Input {(MPEG-2 TS over
[P)compressed in MPEG-2, MPEG-4 & HEVC larmat need to be routed to

e _ ]
S_Specification for SITC for Expausion of FreeDish. Two stream & RF Systems_ 12022024 _Page 16

L D

f,ér' - Xbﬂ“ 7

1469

g A



1188806/2024/BatcBasg8ddtictionD@Q MDD

-

46.2

463

4.6.4

465

4.6.6

4.6.7

the input of multi-viewer, Delby Digital (AC-3) 5.1 audio data with meta
data are also embedded on to HD-SDI signal which shall be rauted to multi
viewer system for monitoring. In addition to above, Bidder shall also make
provision for monitoring of Inputs/source signal of Radio service received
from the outpul of AES Audio embedder ic. carrying with SD/HD-SDI
colour bar and routed 1o the input of Multi-viewer, (Please reler DRG. No.
9).

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-S & DVB-S2 demodulatars & CAS
descramblers with MPEG-2 TS over IP output and MPEG-2, MPEG-4 &
HEVC SD and HD decoders and it shall be rauted to the input of multi
viewer of monitoring system. MPEG-1 Layer-1l and Dolby Digital {AC-3)
5.1 audio data with meta data are also embedded on to HD-SDI signal which
shall be routed to multi viewer system {or monitoring. {Plcase reler DRG.
No. 9}, There snould be at ieast one chassis of demodulator & CAS
descrzmblers for each stream,

There should be Cl slot in downlink chain 1o demodulate DVB-S & DVB-82
services and descramble (CAS) all MPEG-2, MPEG-4 & HEVC services of
all streams. There shall be provision o demodulate & descramble {CAS) at
least 40 TV service & 8 Radio channe] per stream, Cl slot is required to be
provided in the downlink monitoring ¢hain for CAM modules in
demodulators/Descrambler or before decoders so that encrypted channels
¢an be reecived. Cach CAM module shall decrypt upto eight services,

Ridder shall supply, install, test & commiissien (SITC) four sets of multi-
viewer display system for menitoring 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 provisicned to

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

The input source of signal skall be I? Input (MPEG-2 TS over IP, RTMP,
HLS, SR} 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-S & DVB-$2 standard.
{Plezse refer DRG. No. 9).

Bidder shall provide video cables connected between muiti viewer systems
to display system in Monitoring room.

Bidder shall supply, install, test & commission {(SITC) 2 nos. of Ku- band
receive PDA having size 120 em 2nd 2 nos. of Ku band receive PDA having
size 60 cm for receiving the downlink signal for DTH downlink monitoring.
T'hese antenrae shall be installed by making foundation on roof top of DD
FreeDish Building.

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

4.6,9 The bidder shall supply, install, test & commission (SITC) | set of 64x64
SD-SDI & HD-SDVASI routers with redundant power supply with X-Y
remote panel and single Bus panel (Please refer DRG. No. 8.)

4.6.10 Bidder shall supply, install, test & commission (SITC) | sef of confidence
level monitoring system including IRDs, 16.5 to 17 inch color monitar,
Audio/Video Amplispeaker etc. There should be provisicn for monitoring
paints at the following locations:

a.

e S ——
S Specification for SITC for Expansion of FreeDish_Twao stream & RF Systems_12022024_Page 18

Input Monitoring(SDI): SDI (with Embedded audio in MPEG-1 Layer-
I, Dolby Digital AC-3 5.1 Audie & Dolby Digtal Plus 5.1 audio and
metadata) from SDI Routers using 64x64 SD & HD-SDI/ASI Router,
WFM, 16.5 ta 17 inch colour monitar, |6 Channel Audio/Video Monitar
wilh Amplispeaker (Refer DRG Ne. 2, 3 & R). However, existing WFM
shall be used.

Tnput Monitoring (ASI & [P): AS! Output of source IRDs through
patch pane!l and 1ts [P output through TP Switch, [RD (with AST & [P
input) and 64x64 SD & FID-SDI/AST Router, using WFM and [6.3 to
17 inch Colour monitor, 16 Channel Audin/Videc Moniter with Ampli
speaker (Refer DRC No. 2, 3, & 8). However, existing WFM shall be
used.

Encoders Monitoring: Output of encoder through 1P Switch, [RD (with
1P input) and §4x64 SD & HD-SD!/ASI Router, using WFM and 16.5 1o
17 inch Colour monitor, 16 Channel Audio/Video Monitor with Ampli
speaker (Refer DRG No. 2. 3 & 8). However, existing WFM shail be
used.

Multiplexers monitoring: Multiplexér output through ASI router and
IRD (with ASI input) and 64x64 SD & FD-SDI/AS] Router, using
WIM & 16.5 to 17 inch Colour monifor, 16 Channel Audio/Video
Meonitor with Ampli speaker) (Refer DRG No. 2, 3 & 8). However,
existing WFM shall be used.

Modulator monitoring: Modu!ator eutpul monitoring through IF to L
Band upconverler, using IRD and 16.5” to 177 colour Menitor in porta
Cahin.

Temperature and humidity monitoring facility ol each new cquipment
rack through remote compuler.

/

M\\/ (& 53— &
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4.7 System Reguirements:

4.7.1

472

473

474

475

4.7.6

477

478

4.7.9

The bidder must ensure completeness of the envisaged expansion of DTH
sel 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 encugh flexibility in adapting the changing requirements
from the technical and operational point of view. The bidder should submit
detailed schematics and layouts for proposed solution based on the offered
equipment along with the offer,

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

Bidder shall submit only one solution (Singie BOM) for the offered system.
Bid with multiple options against any requircment is liable 10 be rejected.
BOM shall not contzin any cptional items as an altemative for any line entry
item. However, bidder can offer additional accessory items as options for
performance improvement of main ling entry item of same make,

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

SBidder may have to demonstrate the features of equipment offered as and
when asked as pant of technical svaluation of tender including statistical
muitiplexing in MPEG4/HEVC compression fonmat for 32 SDTV/16
HDTV channels in full reselution per transpornt stream. However, it will not
bestow any right of aceepiance of the bid.

In the process of technical cvaluation, Doordarshan may ask for any
clarification/ query as required through e-mail/FAX/Post, which shall be
trcated as o part of tender and invariably antended and replied by the hidder
within the time stipulated therein.

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

All software being offered, are 1o be licensed to Doordarshan on perpetual
basis without specifying any time limit or without specifying any end of life
ol the software. Software upgrades within five 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 10 Doordarshan in one week advance with the
details of the persans for facilitating the visit,

S_Specification for SITC for Expansion of FreeDish_Twu stream & RF Systems_12022024_rage
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4.7.10 Cost of any other work, consultancy and material required for completing
the installation & commissioning of the Input Baseband System,
Comppression System, Monitoring System and RF System including power
supply system should be taken into account and clearly mentioned while
submifting the tender,

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

4.7.12 The offer should clearly speeifv 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.

4.7.13 To avoid any delay due 1o inter-dependent activities like site readiness,
providing power supply  ete, The bidder should submit time frame for
completing the ectivities up to the commissioning of the set-up on a PERT
chart starting from date of issue of Purchase Order (PO ( e
DD/MM/Y Y YY) along with bid.

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

4.7.15 The successful bidder will be sclely responsible for commissioning and
operationalisation of the lnput and Baschand System, Compression Sysiemn,
Monitering System, RF System and Power Supply Svstem o the satisfuction
of Doordarshan,

4.7.16 Suitable assorted items required for the project like RF cables with
conncetors (N type. Male & Female), terminations, Bullets N type, RF
splitter, RF combiners ete, intcrconnecting material including any other
cabies and conneclors el are to be offered by the hidder.

4.7.17 The successful bidder shall prepare and submit the final system design
within 30 days of issue of A/T as per the site condition in consuitation with
Doardarshan and get it approved bv Directorate General. Doordarshan
before actual implementation,

4.7.18 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 inodules of the final sojution in the
facility after the completion of the instaliation, One set shall be mounted on
wall and other for record at Station. Vhe soft editable copy of the Technical
Block diagram and detailed Line diagrams (in color) shall also be provided

‘ 3 Specification for SITC for Expansion of FreeDish_Two stream & RF Systems_12022024 Page 20
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4.7.19 System/equipment (motor controllers ete.) should be offered along with its
frame/housing and other accessories which are necessary to moet the
specifications/requirement and for the full exploitation of the equipment.

4.7.20 The routing of wiring between racks to be don¢ from the Top of the racks.
4.7.21 The bidder should specify the hardware limitation if any.

4.7.22 The systém must offer an intuitive user interface as well as remote
configuration of all meduies, simplifying system deployment and reducing
operationa! routines.

4.7.23 A sugpestive block schematie is provided in annexure =VII of Appendix-D
to expiain the full secope of the werk 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 difTerent 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 fo be
submited for approval of Doordacshan before execution of SITC work at
sile.

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 System

L band output signal received from existing Reecive Antenna through splitter will
be connected to line amplifter at Porta cabin and thereafier, the output of Line
amplifier will be connected with [ Band Router m 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 finally L band signal shall be connected to
all IRDs. Further, Low loss cable is to be supplied and laid for connecting L. band
signal from porta ¢abin ta old compression Toom, existing L Band Routet 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:

(a) Dual/ Single Channe! L Band Line Amplifier
(b) 64x192 L Band Router
{c) IRD's for SD & HD and Radio channels

(d) 8 AES Audio Digital & SDI Video Embedder

1479
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5.1.1 Dual/single Channel L Band Linc Amplificr

A. General

1. The L-Band Line amplifier will be used for transporting RF Satellite signals
in the L Band from porta cabin to the L band router panel located in old
Compression room; and otd 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, L band Line Amplifier shall be configurable locally through front-panel or
remaotely via Web-Interface (Web-GUL, SNMP etc).

5. It should have comprehensive LED indicatars on amplifter module and/or
LCD display panel on chassis for status inforration like LNB veltage and
DC input voltage level cte.

6. L band line Amplifier should support RF Power menitoring 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. Technical Specification

S. No. [Parameter Specification
I RF Ihput Connectlor BNC/F-Type, Female,
2 |No of RF Input Port Minimum one no, for each channel
3 RF Input Impedance 758
4 [lnput Frequency Range 950 MHz to 2150 MHz
S |RF laput Power Level Range  [-10 to -60 dBm
6 |RF input power level (Max) () 3dBm max. (damage level)
7 Input Retumn Loss 12dB min
8 | Output frequency response | 5dB max at 0dBm RF Outpui
9  Output Gain Control MGC and AGC selectable
10 |Gain Range 25 dB Min in 1 dB step
11 [Switchable LNB-supply 17V, 18V, OFF (Selectable) DC.
22kHz tone, 400mA min
12 |Protection  Short Circuit, Current Limited
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5.1.2 L-Band Router (64 x 192) with control panel

A. General

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

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

(iii) [t should have hot swappable dual redundant Power supply unit.

(iv) Itshould have hot swappable frame controller card or CPU Card.

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

(vi) Itshould have hot swappable Input cards and hot swappable Output cards.

(vi) The unit shall be able to provide DC power to I NBCs either through inbuilt
power suppiy or external power supply unit of the same make as of router,

(viii) The matrix should be modular and sczleble to future expansicn upto (64 x
256} as and when required.

(1x) The control of the L-band router (LBR) should be through OEM (Router)
supplied NMS apart from the manual control & configuration through
external control panel or control pancl on router or {ront panel 1ouch sereen
panc!,

B. Techuical Specification

! 8L | Parameter Specification
[ Operating frequency i 950 10 2150 MHz
2 Isolation
[ “a [nput to input 60dB (min.)
b Output to output 60 dB (min.)
¢ | Input to output 50 dB {min.)
3 Return loss
a Input return loss 10 dB (min.)
b Output return loss 10 4B {nn.) __l}
4 Input/output RF Connector Type "F/BNC"
S Impedance 75 ohm
6 Remote cantrol RS 232 or RS422/485 or R145
or other

e ———
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5.1.3 Specification for Integrated Reeciver Decoder (IRD)

A. General

(i)  The professional [RDs should receive the L band input and give digital (SD-
SDI, SD-8SDI with Embedded Audio, AES/EBU, HD-SDI, HD-SDI with
Embedded Audio), AST outputs and MPEG-2 TS over IP ousput with
multiple services filtering facility and bulk decryption.

(i) One SD-SDI down converted output of HD-SD1 should be available.
(iii) IRD should be zble to camy out multiple services filtering on IP cutput port,

(iv) IRD should have provision to enter or edit all the parameters for perfect
receplion of the signals through either front control panel dispiay or web
browser.

{v) There shall be = provisian for observing BER & signal level or C/N & C/N
margin or Eb/No & Link Margin for DVB-S made of aperation and PER &
signal level or C/N & C/N margin or EsNo & Link Margin for DVB-S2
mode of operation through either fron: coniral panel display or web browser,

{vi) IRD should be able 1o bulk descramble BISS mode | énd BISS-E signals.

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

(viii) There should be direct decompression of AST to SDI i.c. not through analog
to Digital conversion.

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

(x) It should be possible to configure and monitor the IRD through NMS of
compression sysiem.

{xi) IRD should be able to generate and save fog for alarms and warning through
NMS of compression system.

{(xii) IRD should haye facility 1o pass ancillary data like ¢losed captioning. EIA
608/708, DVB-Teletex!. DVB- subtitle, DP1 SCTE-25 efc,

(xiii) Bidder may offer Server based professional TRDs in place of Hardware
hascd professional IRDs. Each server chassis may accommaodate two to four
professional IRDs.
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(xiv] In case of server based professional IRD, either External or Intermal Audio
De-embedder shall he integrated with server based professional IRDs for
taking Digital Audio Outputs (AES/EBU) mentioned under DD spees ¢lause
No. 5.1.3.F,

B. RF Parameter Specifications

Sl. | Parameters Specification
Nao.
i__| Input Frequency Range Q50 - 2150 MHz
2 | No. of Inputs 2 {min.)
3 | Tuning Step Size 125 kHz, Max.
4 | Satellite Frequency Band C- Band & Ku-Band, Seieciable
S | Input Impedance 75 Ohms
6 | Input Connector F-Type female
7 | Input Power Range -30 10 -60 dBm per carrier
8 | [mage Rejection >30dB
9 | Input Return Loss 9 dB Min,
10| Neise Figure 15 dB Max.
11 | AFC Tuning Range % § MHz
12 | De-Modulation Method DVB-§ QPSK,
DVB-82 QPSK and 8PSK
I3 | Variable Symbol Rates 1.0 to 40 M Symbol /sec for ( DVB-8)
. 1'1.01040 M Symbal /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=3/5, 2/3, 3/4, 5/6.89.9/}0
il ) (DVB-S2, 8PSK)
15 | IF Filter Bandwidth

Automatic Selection (dependent on
Symbo| Rate).

C. ASIInput and AS] Output Transport Stream specification

SI. | Parameters Specification

No.

A | ASI Input
1 | Format MPEG-2 TS over ASI on BNC
2 | Quantity for AS] Input Minimum ane na, an BNC

B | AST Output
1 | Format MPEG-2 TS over ASi en BNC
2 | Quantity for ASI Qutput Minimum one n0. on BNC

e —————
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D. Audin and Video Decompression Parameters

Type

SI Parameters Specification
No.
1 Video Resolution (2ll i) For SDTV
resolutions shall be capable | 720 X 576
of 1, P & B frame 544 X 576
decoding, other standard 480 X 576
solution should be i) For HDTV
selectable) 1920x 1080
1440% 1080
2 | Video Decompression ) SDMPEG-2, MP@ML, 4:2:0
Type 1) SD MPEG-2, 422@ML, 4:2:2
i) SD MPEG-4, MP@ L3, 4:2:0
iv) SD MPEG-4, Hid22@ 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 | Teleyvision Standard PAL-B (ENS0083-9)
4 | Audio Decompression

i) MPEG-1 Layer-1T audio

IDHE AAC{ MPEG 4) vl & v2 5.1 Audio
iti)Dolby Digital (AC-3) 5.1 Audio

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

v) Linear PCM (Pass Through)

vi) Dolby E (Pass-through)

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

SL Parameters Specification
No.
| SD-SDI and HD-SDI O/ | SMPTE 259M-(10 bit) 270 Mbps
Serial Interface SMPTE 262M-1485 Mbps
2 | SD-SDI with Embedded SMPTE 272M
| Audio
3 | HD-SDI with Embedded SMPTE 299 M
Audio
4 Video Output Format HD-SDI and SD-SDI ,

5 | Connector Type BNC (75 Ohms)

6 | Quantity Minimum 2 WNos. of digital output
compliant to ITU-R BT.€36 Swandard or
latest

7 | Level B800mV p-p for SDI As per 1TU-R
BT.601 (part A) and ITU-R BT.709

e e e e
S_Specification for SITC for Expansion of FreeDish_Two stream & RF Systems_12022024_Page 26

P,

t

/B" == ’l k# y )L

1488

X

L



1188906/2024/Batcbhasig8ddtictiionD @O MDD

F. Digital Audio Output Specifications:-

Sl [ Parameters Specification
No.
| | Ovtput Formar i) ARS/EBU or AES3 id
i) HE AAC{ MPEG 4) v1 & v2 5.1 Audio
iii)Dolby Digital {AC-3) 5.1 Audio
iv) Dolby Digital Plus 5.1 Audio (E-AC-3)
{Pass- through)
v) Lincar PCM (Pass Through)
vi) Dolby E {Pass-through)
2 | Load Impedance 75110 Ohms
3 | Connector Type BNC Female / XLR male Socket or with
suitable XLR adapter (i.e, no terminal
biock)
4 Number of Output 4 Stereo Channels

G. LNB Power Supply & Control

Sl. | Parameters Specification
No.
i | LNB Veltage + 13 V (Vertical) and 18 V (Horz)
polarizations switching or 19 V fixed.
2 | LNB Power consumption | 300 mA or better
(Current) capacity
3 | Over Current and short Fold back current limiting,
| ¢ircuit protection
4  [INB Power Supply & Receive Polarization Control by electrical
Conirol Command Via LNB-IF feeder (Hign &
Low band switching Pulse for Ku-Band
| l operation).

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

A
1

(Sl. Parameters Specification
No.
4 IP Input
Format MPEG-2 [S over IP (MPTS & SPTS) en

Ethernet

Quantity for [P Input

|

Minimum two nos. RI 45 if Uni-
directional ports
OR

Minimum ane no. RJ 45 if Bi-directional

ort
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B | 1P Output |
] | Format MPEG-2 TS over [P on Ethemet with
multiple services filtering facility and
Sp— decryption.
2 | Quantity for IP Qutput Minimum two mnos. RI 45 if Uni-
dirvectional ports
OR
Minimum one no RJ 45 {f Bi-directional
port
I Sig
Sk | Parameters * Speeification
No.
| Mount 19" Rack Mount

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

(2)

General Feature:

Bidder may offer server based prefessional IRDs in pTace of Hardware based
professional IRDs. Fach Chassis may accommodate two to four prafessional
1RDs.

CPU/Chipset of server should have facilily 10 enable an environment where
applications can run within their own space, protecied [rom all other
s0ftware on the system.

CPL/Chipset ¢f server shauld have security feature that can reduce exposure
to viruses and malicious-cods attacks and prevent harmful software from
executing and propagating on the server or network.

CPU/Chipset of server should have facility of Secure Key consisting of @
digital random number generator that creéates truly random numbers to
strengthen encryption algorithms,

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

vi

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

vii

Each server of software based professional IRDs sheuld be designed with 85
percent (Max.) CPU loading.

viit

CPU of server shall be similar to [ntel Xeon Gold series or better and launch
date of CPU of server should not be prier to year 2020,

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
I | No.of Care 18 (Min,) per CPU
2 [ No.of Thread 36 ( Min.) per CPU
3 | Processor Base Frequency 2,10 GHz or better
4 | No. of CPU Two or more
B, Memory Specification
5 | RAM DDR4, 64 GB or more
6 | Storage Memory SSD, 240 GB (Min.) in Rzid |
Configuration
C. | Operating System
7 | Operating System Linux
' D. | Ethernet Network
" 8 | No.of Ports (Duplex) in Server | 1 Minimum one physical (R] 45) bi-
dirgctional port of 1 Gigabit for Input
ii. Minimum two physical (R) 45) bi-
~ dircctional port of | Gigabil for output
ili. Minimum one physical (RS 45) bi-
directional port of 1 Gigabit for
Management & Control
E. | PCI slot
g | PClslot 2 nos, Or more =)
F. | Operating Environment
10 | Operating Temperature 10 tw+35°C
11| Humidity 18% w0 90% non-condensing
5.1.4 Specifications for 8 AES Digital Audio & SDI Video Multiplexer Unit

1

2)

3

1)

e e —
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(Embedder) for Radio Service

. General

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

It should be able to provide programmable audic delay for lip sync issues,
The oifered Embedder sheuld have excellent performance features like
"high Input impedance”, "flat frequency response”, "very low tota) harmonic

distortion” and "extremely high signal (o noise ratio (S/N)".

It should be able to remove all available audio before embedding or allow
overwriting.
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5) It should be able to embed AES on output without video source or genlock
1.e. on Internzl Colour bar.

&) Tt should be able to provide high qualily cable equalization to the input
signal up to the leagth of minimum 100 m @1.5 Gb/s & 250 m @270 Mb/s
cable. -

7) Monitoring software should allow configuration and siatus of the card,

8) Visual indicators should also pive its status about pawer supply, input tc.

9) 19" rack Frame with Frame centroller for remote configuration &
monitoring: and auto switchable dual redundant power supply unit. Upto

Two Audio embedder ¢ard shall be fitted in each Frame.

B. Technical Specifications

(3) Imput: |
i. | Digital Audio Inputs : | AES3
i, | No. of Audio Inout 8
ii. | Cennector type DIN/BNC/XLR with suitable adapter
iv. Impedance 110 Ohm balanced
v. | Serial digiial video Input - | | no. HD/SD-SDI1& Internal colour
bar
vi. | No. of Qutputs : |2 or more HD/SD-8D! signal with
Embedded audio
vii. | Serial input & output retum @ | > 10dB up o 3 GHz
loss

5.1.5 Specification for the Low loss cable :-

I.ow loss cable is to be supplied for connecting L band signal from L Band
Router installed in New compression Room te L Band Raouter to be installed
in old compression Room, porta cabin o old compression room, and as per
site and project requirement for other places where required leagth is more
than 30 m, The cable sheuld have 75 ohm impedance and Attenuation (dB /
100 meter) at different frequencics as helaw -

'S Operating Frequency Maximum Attenuation of Cable |
No. (in MH2z) up to (dB/100meters)

! 106 | 4.5

2 200 6.5

3 500 10.5
Bl 1000 15.0
5 1400 17.6
6 1RO 20.0
7 2150 22.0
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5.1.6 Specification for the Low loss cable for rack wiving:-

Low loss cable is to be supplied for connecting L band sigaal from, L band
Router to IRDs, 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 Attenuation (dB / 100 meter)
at different frequencies as below -

SI Operating Frequency Maximum Aftenuation of Cable
No. (in MHz) up to (dB/100meters)

| 135 12.8

2 180 14.5

3 270 17.9

4 1000 35.8

5 1500 | 44.5

6| 2000 535

5.2 Digital Compression System

i) The bascband 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
Switeh. All the compression equipment should preferzbly be from one
OEM/company or approved by OEM of coempression 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 cansisting of multiple MPEG-2 & MPEG-4 SDTV and MPEG-4 &
HEVC HDTV Video Encoder,

¢) IP Encapsulater cum Multiplexer for Statistical Multiplexing with DVB-
CSA (V-1 & V-2) supported DVB-CAS{CAS) simulerypl encryption.

d) 1P Data Switch,

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

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

g) AG/HD/SD SDI, DVB/AS! Compliant (I x N) Distribution Amplifier
system,

h) OFC system for recefving MPEG-2 TS over [P of each existing four
Caompression chains from new Cempression Chain room to Portacabin.

T e e m—
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i) OFC system for receiving MPEG-2 TS over TP of each existing two and
new two Compression chains (rom new Compression Chain room to
Portacabin

ii) The compression system shoutd have facility to Insert Logo (JPEG/PNG, GIF
format) for each channel either in encoder or in multiplexer. Altematively,
separate logo inseriar unil ¢an also be offered.

iii} All the Compression equipment like SDT Router, Encoders and 1P Encapsolator
cum Multiplexer, [P Switches, AST 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 ete so that they can be interfaced with a Control
Computer for remote monitoring and control with suitable CUL The asscciated
soflware for logging, archiving. monitoring and contrelling along with the
accessories should also be made available,

5.2.1 Specification for 64 x 64 SD/HD-SD1 Routing Switcher
A. General:

The routing Switcher should be very reliable and able to 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-SDL. The equipment s¢
offered should be for professional set-up applications. The Router has to be
quoted with X-Y and Single Bus Remote Control Panels,

R. Essential fcatares:

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

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

(iii) The switcher shall handle HD-SDI & i{D-SDI with cmbedded audio, SD-
SDI & SD-SDT with embedded audio and ASI signal for routing from input
to autput destinations of their respective port. The switching should take
pizce during the vertical interval peried.

(iv) The switcher should have storage lacilities for control information. so that in
case of power supply failure, the status of the switcher autput shouid remain
urchanged when the power supply is restored.

{v) The switcher should have redundant cross point card/module and redundant
controllet/ logic cards to achieve complete (1+1) redundancy.
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(vi) The switcher should have auto-switchable redundant dual power supplies.

(vii) A certificate from Compression OEM regarding compatibility with
compression NMS is required to be submitted for offered router aleng with
the bid,

(viii) Any of the 64 HD-SDJ and SD-SDI1 input shall be capable of being switched
to any or 3il of 64 outpurs port.

C. Technical Specification:

3:) Parameter Specification
|1 | Marrix size 64 x 64 for HD-SDI1 and SD-SDI port |
HD-SDI  with embedded audio (
including Dolby AC-3 5.1 audio &
inpur and Connector Dolby F, SD-SDI  with embedded
audio; and ASI ( BNC/HD BNC: 75
ohms)

3 ' Fqualization for SD-SDI signal | Automatic; [50 Meters at 270 Mbps.
4 | Equalization for HD-SDI signal | Automaric; 80 Meters at 1.485 Gbps. |
' One or more HD-SDI  with embedded
audio (ircluding Dolby AC-3 5.1
audio & Dolby E) and SD-SDI with
embedded audio for each of 64 HD &
SD SD! destinations;

(BNC/HD BNC: 7502, 800 mV£10%)
210 dB on data rate upto 1485 Mb/s
throughout the switching chain,

[

§ ! Qutput and Cannector

e —————

6 | Return Loss

§.2.2 Specification for SOTV Encoder in MPEG-2 & H.264/MPEG-4-AVC
Compression and HDTV Encoder in H264/MPEG-4-AVC &
H.265/HEVC Compression Configuration,

A. Configuration of Encoding System:

(1) Bidder shall supply, install, test and commission (SITC) 2 sets of
compression system having H.264/MPEG4 and H.265/HEVC compliant
Encoders in (X+42) chassis configuration where "X i3 no. of chassis
comprising of atleast 16HDTV Encoders with SDI input per stream. “X" no.
cf these encoder chassis shall also be capable to take atleast 40 SDTV signal
with SDU 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 cncoder chassis shall
have 4 0 10 BNC/HD BNC/Micro BNC/DIN/Mini DIN Female ports
enabled for feeding SD/HED SDI input signal. Each encoder chassis should
have same hardware and software licenses.
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For example, if hidder offers encoder chassis with 10 BNC/ HD BNC/Micro
BNC/DIN/Mini DIN Female port. the probable combination/configuration of
channels fo be compressed in each chassis are tabulaied below:

Groups/ No, of No. of SDTV No. of HDTV | Total Ne
Combinations | BNC/HD Channelwbe | Channel to be of TV
(ata time BNC/Micro | compressed in | compressed in | channels
anyone) BNC/DIN/ MPEG-2 & H.264/MPLG-4 o be
Mini DIN. | H.264/MPEG-4 | & H.265/HEVC | compress
Female {at a time (at & time ed in
Ports anyone anyong Each
enabled per | siandard) with | standard) with chassis
chassis SDI Input SDI Input
{a) 10 10 0 )
(h) 10 G | 10
(c) 10 8 2 10
(d) 10 6 4 10

(1) All the above encoder chassis of compression system shall also be capable 10
take MPEG-2 TS over 1P input with decoding of MPEG-2, H.264/MPEG-4-
AVC and H.265/HEVC Main 10 compressed contents to base band signal
formet. All encoder chassis with MPEG-2 TS over [P input shall be capable
o cncode minimum 4 HDTV channel in H.264/MPEG-4-AVC &
H.265/HEVC Main 10 (at a time anyone standard) and minimum 16 SDTV
channel in MPEG-2 & H.264/MPEG-4 (af a 1ime anyonc standard) without
any limitation or requiring upgradation/downgrading by way of hardware
and softwarc licenses.

The probable combinationfconliguration of channels to be compressed by
enabling varipus filters (Noise Filters, Pre-processing. ctc) are (abulated

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

%/.

%
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(i) Further, offered Encoder shall also be configurable to encode SDI & [P
inputs simultaneously. The probable combination/configuration of channels
to be compressed by enabling various filters (Noise Filters, Pre-processing,
ere) are tabulated below:
Group/ | No. of SDTV | No.of HDTV | No.of SDTV | No.of HDTV [ Tetal Ne of
Combi- | Channel to be Chanrel to be | Channelstabe | Channels to be ™
nationof | compressed in compressed in compressed in compressed in | channels to
SDland | MPEG2& | H264/MPEG-4 | H264/MPEG-1 | H.264/MPEG-4 be
1P Input W 264/MPEG-4 | & H.265/HEVC (at a time & H265MEVC | compressed
{at s time (ut a time (at a time anyone standard (0t & time in Each
anyone) Bnyone anycne with MPEG-2 | anyone standard chassis
standard) with standard) with TS aver 1P with MPEG-2
SDI Input SD! Input Input) TS over P
Loput)
() 10 0 6 0 16
(5) 8 0 8 0 16
(©) 6 i 2 1 10
(d) 2 2 2 12 8
(&) { B 4 0 8
(f 4 0 0 4 8
B, Features of Encoder
(i) There should be dual redundant SMPS power supply units per Chassis. In
case of Single pawer supply unit in encoder chassis, bidders can offer
additional chassis which shall be popuiated with same no. of ercoders 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
pracess viz; adaptive noise reduction.
(iil) It should have multi-pass encoding.
(iv) It should have interface for Remote Control.
(v) [t should 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 he MPEG-2, MPEG-4 and HEVC standard campliant

without any limitation or upgradation by way of hardware or software
licenses,

(viii) There should be provision for 4 sterco audio with MPEG-] Layer-{]1 & HE

AAC vl & v2 5.1 audio encoding in each SDTV encader.

e e ———p—
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{ix) There should be provision for 4 stereo audio with Dolby Digital (AC-3) 51
decoding & enceding, Dolby Digital plus 5.1 decoding & encoding, MPEG-
1 Layer-1l & HE AAC vi & v2 5,| andio encoding in each HDTV sncoder
which may enable fo encode the audio in Dolby Digital (AC-3) 5.1 and
Dolby Digital Plus 5.1 audio with down-mixof ocne MPEG-1 Layer-1l at any
given point of time.

{x) There should be audio loudness contrel in each channcl for maintaining
uriform avdio level in spite of changes from dilferent input feeds and
programs meeting the ITL-RBS-1770-2/1TU-BS-1770-3 standard lor loudness
control,

(xi) The Encoder shall be closed captioning complient with ELA 608/708, DVB-
subtitling and digital program inscrtion compliant with SCTE3S insertion via
SCTE104 triggers without any limitation or upgradation by way ol hardware
or software !icenses.

(xit) The cncoded output of chassis should be MPEG-2 TS over [P on RJ45
caennector.

(xtii) Cncoder hardware/Server shall decode RTMP, HLS, SRT & ZIX!I I? Input
stream of TV and Radio Services in various format as mentioned below
under clause “I"and these services shall be re-encoded; and encapsulated in
the output of transport stream by [P Encapsulator cum Multiplexer. In
addition to above, [Cncoder hardware/Server shall alsa be capable for
encoding/streaming of TV & Radio services in RTMP, DASH, HLS lormat,
so that it may be enabled by additional licenses in future, if required.

{xiv) There should be provision for internal de-embedding of 8 AES audio
channel from SDI input and thereafter these de-embedded § AES audio
channel shall be encoded and configured to 8 Radio channel in cach encoder
chassis,

(x¥) Audio licenses provisioned for TV Channels shall be capable to encode
Radio Channe!s withcut any limitation or upgradation by way of hardware
orsoltware licenses.

C. Serial Digital Interface (SDI) Input Specifications

SLNo. | Parameter Specification
! Video Tnputs SD-SDI & HD-SDI with embedded audio
2 | Serial Inierface i) SMPTE 292M, 1485 Mb/s (10 bit) with
embedded sudio
ity SMPTE 256M, 270 Mb/s {10 bit) with
embedded avdio
3 Format [ ITU(R)-BT. 601 & ITU-R BT.709

e
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4 Connector BNC/HD BNC/Micre BNC/DIN/Mini DIN
Female,75 ohm
5 | Physical SDI Port enabled | i) Minimum 4 Porl T
i) Maximum 10 Port
6 Input Level 800 mV p-p nominal £(0%, SDI input
7 Rémurn Loss >15dB from 3 Mz to 1.5 GHz /OR

|>10 dB on data rate upto 1485 Mbps |

D. Embedded Serial Digital Audio Input Specifications

| 8L | Parameter Specification
No' i
| 1 Serial interface a) SMPTE 272M
b) SMPTE 299M
2 Format A ES/EBU, 4 stereo channels |
3 BNC/HD BNC/Micro BNC/DIN/Mini DIN
Connector
Femaie,75 ohm

E. IP Transport Stream Input Specifications

SI, | Parameter Specification
No. - |
1 Type CGigabit Ethernet
2 | MPEG Format MPEG 2 TS over IP? (SPTS & MPTS)
3 Decoding of Video from i) MPEG-2
TS ii) H.264/MPEG-4-AVC
- i) H.265/HEVC Main 10
4 | Decoding of Audio from i) MPEG-I Layer-Il
s it} HE AAC V1 & V2 5.1 Audio
iif)  Dolby Digital AC-3 5.1 Audio |
iv)  Dolby Digital Plus 5.1 E-AC-3
Audio I
5 Noof Ports dedicated for | Minimum two nos. independent ports and
IP Input souree configurable in redundant mode
| 6 | Port Speed [ DO Mbps cr better per port
| _ 7 | Ethemet Interface 1060 base T or better
8 | Ethernet Connectors | RJ 48

F. IP Streaming Input Specifications

Each encoder chassis shall have the facility to pull the channel from
Cloud/URL. Thereafier, channel may be decoded; and encoded in desired
format for multiplexing with external 1P Encapsulator cum Multiplexer. Input
format of 1P stream is given below:

e —
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1. RTMP IP Strecaming Input Format of TV Service
0 HDTV Channel
1 Stream- Video ; Audio —L e of
npat Profile 3 Video
Format ing Number Decoding |- Frofile Resolution Becoding Audio
Format : standard Standard  channels
Stereo,
AAC Meno for
! H.264 High 1020 x 1080 AACLC,
LC, VI, V2
V1 and
V2
Stergo,
Mano for
MPEG TS o - o AAC-
RTMP e, (TS) 2 H.264 High 1440 x 1080 LOVIV2 AACLC,
Vi and
V2
} Stereo,
3 H264 | High | 1asox7a0 | AAC TK‘?;";”EI
: 3 LC.VI.V2 :
V1 and
V2
i) SDTV Chanrel
S . . Type ot
Strean- Video ) Awdio _JFTR
Fl:rg::u ing ;:::g:r Decoding | Profile Rc‘s::':t(:on Decoding Audio
Format standard Standard  channels
Stereo,
Maono for
) Ha6s | whigh | 720x576 | DAC | aAcue
LCVI V2, v
1 and
Va2
Steceo,
SN Mona for
MPLEG T8 ; A AAC- :
RTMP L& (TS) 2 H.264 [ligh S44 x 376 1O VY2 AVA(.LC.
| and
Vi
Sterec,
‘ AAC- Mon? fer
3 1.264 Nigh 480XS76 |~y AACLC,
LC,V V2
V! and
V2
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2, HLS IP Streaming Input Format of TV Service

i) HDTV Channel
Stream- Video Audio Type of
vt | | o | o | peome | 00 | o i
Format - standard Standard channels
Stereo,
Mono for
AACLC
AAC- '
) H263 & | it | 1920 x1080 | Levive, | Viend
HEVC DD. DD+ V2
' 5.1 for
DD &
DD+
Stereo,
Mono for
SO AACLC,
MPEG TS AAC-
HLS | e ¢T8) 3 A& | pion | 1ad0x1080 Loviyz, | Viand
HEVC V2
DD, DD+ =
5.1 for
DD &
DD+
Steren for
AACLC,
3 AAC- V1 and
3 NI | wigh | 1z80xm20 {Leviva | va
DD, DD+ 5.1 for
DD &
DD+
i) SDTV Channel
C i i Type of
Video Aundio b,
Input | Streaming | Profile 2 Video :
Decoding | Profile z Decoding Audio
Format Format Number statdard Resolution Standard | channeli
Stereo,
Maona for
AACLC
. AAC- d
| H264& | pion | 72057 | Levive | Ve
HEVC DD. DD+ V2
’ 5.1 for
DD &
MPEG TS DD+
HLS : —
' ie (.TS) Sterco,
Meaona for
264 & e ﬁ%wg'
2 HEVC High 544 x 576 | LCV1,V2, V2
DD, DD+ ¢
5.1 for
DD &
DD+
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Stareo,
Mono for
AACLC
AAC- ’
A
3 H264 & | yow | asoxs76 | Loviys, Viand
HEVC V2
DD, DD+
5.1 for
DD &
D
3. SRT IP Streaming Input Format of TV Scrvice
N HDTV Channel
Stream- Video | ) Audio Type of
oo | g e | necong | peotie Y0 | Deoding — aaai
Format standard Standard ~ channels
Stereo,
Mano Tor
MPEG-1 AACLC,
H264 & y L-ll. AAC- | Viand
peve | High | 1920x1080 [ rry o |y
DD, DD+ 5.1 for
DD &
DD+
Stereo,
Mono for
MPEG- AACLC,
. MPEG TS
SR’ : 1.264 & ‘ : L1, AAC- | V]and
e (TS 2 HEVC High 1440 x 1080 | Leviv, V2
DD, DD+ S.1 for
2D &
D=
Sterea for
wrec | AL
H.264 & . ) L-1I, AAC-
3 HEEVE High 1280x720 LC.VI V2, S,Y%or
DD, DD+ DD &
DD+
i) SDTV Channel |
i vid Type of
€0 ; Audio ype
Iopuf | Streaming  Profile s Video : p
Decoding | Profile Decoding Audio
Format Format  Number standard Resolution Stixtard | hmarels
Steren,
Mono far
MPEG-) AACLE,
MPEG TS H.264 & . ’ L-il, AAC- V1 and
SRT | e (TS ! HEve | Tigh | T0x5T6 |\ eviva o
DD, DD+ 5.1 for
DD &
DO+
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Stereo, |
MPEG-! | Mono for
L-11, AACIC,
[1.264 & . ” AAC- V] and
2 peve | Hieh 1 S4xS6 foaurva | v
G 5.1 for
DD, DD+ DD &
DD+
Stereo,
MPEG-1 | Mono for
L-I0, AACLC,
H.264 & - AAC- V1 and
3 HEVC High 480%x576 LCVI V2 V2
. 5.1 for
DD, DD+ DD &
DD+
4, ZIXI IP Streaming Input Format of TV Service
i) HDTYV Channel
; ; Video ; Audio Type of |
pnout | Seaming| Prfle | ucaing | ot | o Vet | pecoios |~“nut
standard Standard channcls
Sterea,
MPEG-1 | Mano for
=1L AACLC,
| H264 & High 1920 x AAC- V1 and
HEVC # 1080 |LovIv2| w2
" 5.1 for
DD, DD+ | DD &
B i DD+
Stereo,
MPEG-! | Mono for
it L-11, AACLC,
zxi |MUERSS1 , [wH2eae | o 1 1440x | AAC- | Viand
el 2 HEVC 18 1080 |rewvivael vz
- 5.1 for
DD, DD+ DD &
| DD+
) Stereo for
MPEG-! AACLC.
L-1l, V1 and
H264& | . AAC- :
3 i High 1280x720 V2
HEVC LC, VI, V2 5.1 for
} DD &
J DD, DD+ DD+

e e . e e e ——
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|

i) SDTV Channel - |
; io | Typeof
Input Streaming | Profile Vlch Video Audtf) ‘—X&'
Format Format | Number Degoding “Frafle Resolution Decoding | Audio
) standard Standard  chaoncls
Stereo,
MPEG-1 | Mono for
L-IL AACLC,
H.264 & . = AAC- V1 and
1 HEye ~ High | T20x576 || U S
2, 5.1 for
DD, DD+ | DD&
DD+
Stereo,
MPEG-1 | Moneo for
L-I1, AACLC,
MPEG TS [1.264 & ’ : AAC- V1 and
MXV 1ecrsy | % | meve | ek | SMX3I6 ,oviv| W
2: 5.1 for |
DD, DD+ DD& |
DD+
Stereo,
MPEG-1 | Mono for
-1, AACLC,
H.264 & Y AAC- V1 and
? peve | Pigh | 480576 | eviv| w2
2, 5.1 for
DD, DD+ DD &
| DD+
5. Input Formar of Radio Service received through TP Streaming
Input Profile : Audio Decoding | Type of Audio
Format | Number Streaniing Format Standard chanpels
: § (i) AAC-LC, Stereo , Monoe
HLS 1 tOMPEG TSie.(TS) | dvupaacvi, | for AAGLC, V!
(11) Raw audio format(.aac) (ifi) HE-AAC-V2, | and V2

Each Encoder chassis shall have the (acility to encode minimum 8 Radio
Service received through [P Input streaming.

W, , 7
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G. Video compression parameters

SI. No. Parameter Specification
] Video Resolutions (PAL) | For SDTV
720 x 576,
544 x 576.
480 x 576,
For HDTV
1920 x 1080
1440 x 1080 L
2 i) SD MPEG-2, MP@ML
i1} SD H.264/MPEG-4, MP@ L3
Profiles and Levels ilijHD H.264 Main Profile Level 4.0
iv)HD H.264 High Profile Level 4.0
v) ED H.265/HEVC Main 10
3 i) 500 Kbps to 4 Mbit/s for 4:2:0 Profiles of
SDTV on MPEG-2 deépending upon Resolution
R it) 3 o 20 Mbit/s for 4:2:0 Profiies of HDTV in
\iiden Bitete MPEG-4 depending upon Resolution
i) 3 to 8 Mbit/s for 4:2:0 Profiles of HDTV in
HEVC depending upon Resolution
4 Tempora! Processing Temperal Processing- I, B, B, P frames
stricture 16 support low delay mode with
latency delay of 3.5 seconds or less.
’ : S?:;gg of Inteyiaced Adaptive ficld & frame Processing support
| 6 Spatial Recundancy Discrete Cosine Transtorm (DC'I’) Reduction
| 7 | Chrominance Format 4:2:0
8 | Aspect Ratio 4.3 and 16:%
9 Type of Encoding Variable bit rate

H. Audio Compression Paramétres

' SI. No. | Parameter | Specification
1 Audic Encoding Method 1) MPEG-T layer i
i) HE-AAC (MPEG-4) vl & v2 5.1 Audio
l iif) Dolby Digital 3.1AC-3 audio
iv) Dolby Digital Plus 5.1 E-AC-3 audio
2 Data rate i) 64-192 kbps (MPEG-1, layer 1)

1y 32-72 kbps (MPEG-4, HE AAC VI
encoding)
iii)16-48 kbps (MPEG-4, HE AAC V2
encoding}
i) 224-640kbivs (Dolby Digital 5.1 audio
encoding)
iv) 192-640kbivs (Dolby Digital Plus 5.] audio
encodin

e s T e s -
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I, IP Transport Stream Oufput Specification

Sk. No. Parameter Specification
1 Type Gigabil Cthernst
2 MPEG Format MPEG 2 TS over IP
3 No of Poris dedicated for | Mimimum two nos. Jndepsndent ports and
P Qutput configurable in redundant mode
4 Speed 1000 Mbps or better por port
S Addressing Unicast and Mul!i cast (at a {ime only onée).
6 Ethernet Interface | 000 basc T or hetter
7 Ethernct Connectors RJ 43

J. Control and configuration of Encoder chassis

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

K. Hardware of Server in case of software campression solution
a) General Feature:
i. CPU/Chipset of server should have facility to enable an environment where

applicalions can run within their own space, protcoted from all other
soflware on the system.

1. CPLI/Chipset of server should have security feature that can reduce exposure
lo viruses and malicious-code attacks and prevent harmful software from
executing and propagaling on the server or network.

—
——
o

. CPU/Chipset of server should have (acilily of Securs Key consisting of 2
digital random number generator thal ¢reates truly random numbers to
strengthen encryption algorithms.

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

s

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

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

vii. CPL] of server shall be similar 1o Inte! Xeon Gold series or better and launch
date of CPU of server shou'd not be prior to year 2020,
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viil. Facility to store the last configuration in the network hardware so that in
case of faillure of the Compression System Contrel Computer, the system
remaing running and continues to Statistically muitiplex two or more
programine as per the last good configuration,

b) Hardware Feafure:

S| Parameter Specification
No.
A |Performance of Central Processing Unit
| 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 ¢r more
B | Memory Specification |
5 RAM DDR4, 64 GB or more
6 Storage Memory SSD, 240 GB (Min.) in Raid |
Configuration
€’ | Operating System
7 | Operating system Linux
D | Ethernet Network
8 No. of Ports (Dupiex) in 1) Two nos. of | Gigebit port for
server Input or more
iiyTwo nes. of 1 Gigabit port for
Qutput or more
iii) Twe nos. of | Gigabit port for
Management & Contrel
iv)Two nos. of | Gigabit port for
L Anciliary services
E | PCl slot
9 | PClslot | 2 nos. or 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. Featurcs
(i)  Multicast IP routing, and access contra! list of conneeted hardware,

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

(iii) TEEE 802.1/w Rapid reconfiguration of Spanning Tree, and
IEEESC2. IsMultiple VLAN instances of spanning Tree.

e e ——————— >
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(iv) IEEE 802.]1x support for dynamic, port-based security, providing user

authentication, MACSEC security.

(v) Real-timc network fault analysis with sasy-to-deploy device specilic best-
practice templatcs.

(vi) The required hardware and software including their licenses shall be
provided for Multicast 1P Routing. VLAN configuration and GUI of the
switch for configuration and Monitoring of IP ports through Compression
NMS,

(vit) The required Hardware & associated accessories (Cable with Connectar) and
software including their licenses shall be provided for stacking of the all IP
Switches.

B. Specification

SI. | Parameter Specification
No.
A Performance
I Forwarding rate 72 Mpps (100 MBps) or befter
2 | Memory:
i | DRAM 4 GB (Min)
it | FLASH 2 GB (Min)
3 Ethernet ports 10/100/1000 a] 48 (Mirn) for 48 Port 1P Data
(Selectable) Switch
b) 24 (Min) for 24 Port IP Daia
Switch
4 | Switching capacity 176 Gikps(Min)
5 | Throughput 72 Mpps (Millien packels per second) or
beller
6 | IPv6 support 'in software
.7 | Uplink optics type 4 SFP (Min 10 GB per SFP port) with
; single-mode  SFP modules  {optical
| device/cartridge).
8 Cru 800 MHz (Min)
9 | Shared buffer 12MB (Min)
10 | Height of [P Switch 1 RU
B | Indicators
11 | Per-port status LEDs link integnty, disabled, activity, speed,
and full-duplex indications
12 | System-status LEDs: | Fan, power and system Indicator
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IP Encapsulator cum Multiplexer Specifications

A. Features:

)

Bach 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 + & 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 should have the
facility for statistical Multipiexing, scrambhing, De-multiplexing and again
multiptexing the relevant/required services.

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 end
H.265/HEVC Compressed streams ¢f SD & HDTV channels.

i) 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 IP Encapsualtor shall be able
to take input stream/signal through IP as well as AST port for multiplexing
the channels and {ake out multiplexed rransport stream through IP on RJ 45
as well as AST on BNC/HD BNC/Micro BNC pon,

iv) Bach P Encapsulator shall generate {our dependent AS| output transport

v)

stream with DVB-CSA (V-1 & V2) supported DVB-CAS simulcrypt
Encryption(CAS) for transmission with option of generating ASI output
transport stream witheut DVB-CAS encrypted (frec to air) for monitering of
this set up,

Each 1P Bncapsulator 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 encrypted
(free to air) independent ASI transport output for monitoring.

vi) It should ke possible to include any HD encoder part of any mux pool and

transport stream irrespective of its physical location at IP switch and Route
any service through any Input 10 any output.

vii) There should be a facility to add minimum four numbers of configurable

ASI port for implementation of DVB-CSA (V-1 & V2) compliant CAS
system without any up-gradation by way of hardware and software in futore,

viii) IP Encapsulator should be capable to accept variable video bit rate

R e ————— R —
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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 maltiplexcr shall be capable of transmission of breadeast data signals
along with video and audio.

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

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

B. Technical Specification

SI. | Parameter Specification
No.
a) | IP data Port Specifications
| Type Gigabit Ethernet 802.22
2 | No. cf Ports for input and 1) Minimum four nos. physical
output data independent 1 Gigabit RJ45 ports (Bi-
directional) with licenses (2 ports for
Input & 2 ports for ouput
configurable),
i) Minimum four nos. physical
indcpendent 10 Gigabits SFP port
(Bi-directional) with SFP optical
device cartridge.
3 /0 Speed Min 900 Mbps per port
s P Encapsulation MPEG -2 TS over IP
5 MPLG Format 188 B per TS
6 Addressing Untcast 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 Ethernct Control and Min. 1 no RJ 45 for contrel and
Management connector management
b)  DVB-ASI Transport Stream Input Specifications
| Format MPEG-2 TS/ DVB-ASI
2 Quantity Minimum 4 indepcendent ports
3 Conncctor BNC/HD BNC/Micro BNC: Female
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1502

¢) | DVR-ASI Transport Stream Qutput Specifications
1| Formal MPEG-2 TS/ DVB-ASI |
2 | Quantity (No. of o/p Port) Minimum Four Independent porls
configurable to DVB-CSA (V-1 & V-
2) encryption for transmission.
These ports shail also be enabled 1o
simulerypt minimum twe DVB-CAS
encryption and configurable to free 1o
air mode for monilering.
3 Transport Stream output 100 Mbps per Qutput Stream
4 Connector BNC/HD BNC/Micre BNC; Female
~ d) | DVB-CSA (V-1 & V2) supported simulcrypt DVB-CAS Feature
|| IP Port for DVB-CSA V-1 & [ Minimum one port (RJ-45)
V-2 supported DVB-CAS
Control with required licenses
2 | No. of DVB-CAS to be Minimum two CAS
simulerypt
3 Namg of CAS to be deployed | Generic Conditional Access System
(CAS)
k! 1P data port for OTA with Through 1P data port or ASI input
required license part
b Scrambling Feature with On all independent autput port with
required licenses gach service and ON-OfY facility.
6 EMM processing bandwidth | 4 Mbps or better
7 | ECM processing bandwidth 15 kbps or better per channel

C. Statistical Multiplexing:

(1) There shou'd be Statistical Multiplexing sofiware to enable Doordarshan to
control the cenfigurations of each channel encoder in order to optimize the
bit rate used to encode the video material.

(ii) The stafistical Multiplexing shall essentially have following feature:-

a.

User selectable minimum & maximum bit rates per channel.

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

specified bit rate of each channel.

There shall be no break in service during change of bit rate of
compression equipment and also during transition to redundant [P
Encapsulator cum Muluplexer. There shall be ne requirement of
rebooting of the compression equipment for effecting the change in

corfiguration,

e e e e e e e e e e —————
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5.25

d. Real time hit rate management for continuous allocation of bandwidth
between the encoders using only native hardware and software of
encoders and multiplexer L.e. without the use of ary additional / external
computer hardware or software,

e, Stat Mux faeility should support among all SDTV & HDTV channel
with DVB-CSA (V-1 & V-2) supported simulerypt DVB-CAS
encryption (CAS),

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

Enabling of statistical Multipiexing shall not need any change in the
hardware or sofiware of the receiving cquipment i.e, S18Bs.

9

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

Services like DVB-CSA (VI & V-2) supported with simulerypt DVB-CAS
encryption (CAS), Subtitling. Audio descriptar, EPG ete will be carried by
the DD free Dish DTH platform and the equipment offercd by the bidder
shall be capable of carrying these services without z2ny limitatian or
requiring upgradetion by way of hardware and software. The offered |P
Encapasulator cum multiplexer shall also be Video or Demand (VoD) &
NVoD with .TS format corpliant, however Storage server, Play out system,
GSM or 1P based network for return path are not in the scope of this lender.

Specification for 16x16 or better matrix SDI/ASI Rauting Switcher
General:

The equipment should be very reliable and able 10 be used for selection of
any one of the ASI/ SDI input signals to all destinations. The equipment so
offered should be for professional Broadeast applications, The Rouler has to
be quoted with X-Y and Single Bus conirol panels.

Essentlal Features:

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

. The switcher shall handlc SDI/ ASI signal {or routing from inpul to cutput

destinalions. The switching should take place during the vertical interval
period with re-clocking.
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iil. The switcher should have storage facilities for control information, so
that in case of power supply failure, the status of the swilcher output
should remain unchanged when the power supply is restored,

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

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

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

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

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

C. Technical Specification:

SI. No. | Paramcter Specification |

bs Matrix size 1 6% 16 or better matrix

2. Input SDI/ASI ( BNC 75 ohms)

3 Equalization Automatic: 150 Meters at 270 Mbps.

4, Output SDUAS! (BNC 75 ohm)

3 Retum Loss Should be maintained better than 15 dB on data
rate up to 270 Mb/s throughout the switching
chain,

5.2.6 Compression System Control Computer with Software
A. Compression System Management Functions

(a) The compression system conurol compuler shall control the operation,
redundancy switching and configuration of all parameters of encoders, 1P
Encapsulator cum mulliplexers, SDI & ASI roulers and IRDs including
alarm and fault logs for a minimum of 365 days or configurable to
90/120/180 days subject to limitation ef hard disk space.

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

(c) NMS shall have the facility 1o configure, conirel and monitor minimum 75

equipment/clements like IRDs, Encoders, [P Encapsulator cum Multiplexers,
SDI Router, AS| Reuter, RCPs, [P Switches etc.

e P
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B. Salient Features:

The System Control Computer shall be used as a ¢ontrol protocol to configure
the various parametsrs for the statistical multiplexing such as:

i.

iii.

.

vi.

(GIN

Vil

ix.

x1.

Xil.

Tao configure encoders for veriable Bit Rate Transport Stream, Setting of
mimimum agd maximum limits of data rate for each encoder.

To configure GOP pattern for frame-by-frame encoding. Encoding should
take place at the encader in real fime,

If the System Cantrol Computer fails or powered down, the whole system
should be failure protected so that it stili 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 centinues o statistically
multiplex two or more program as per the last good configuration.

To configure TRDs supplied by OEM to any pre-defined [V channels.

There shall also be a facility to cenfigure the encoders for pre-defined
imaga(PNG/AIPEG, GIF format) on the lnss of video input in NMS.

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

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

There shall be four clignt 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 Jocations,

These client PCs shall be installed in ofd compression room, Monitoring
room, shift in-charge room and supervisor room. The supesrvisor rocom 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 avdio compression
system through suitable hardware interface and user friendly GUIL

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

C. Required Hardware and Software

The compression system control computer shail be based on industry standard,
open system hardware and software that will provide a user-friendly GU! to the

operator.
Sl No. | Parameter Specification
| Man Machine [nterface Graohical 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
(&) Multi user terminal support
3 Physical Connection to | Ethemet 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
propased
5 Software Supplier ta pravide full details of the
industry standard software platform
proposed
6 Back up on USB storage The back vp/ recovery USB storage for
all the software are to be provided with
o _ | preper liconses. L
7 No of Equipment/Element | 75 nos. (Minimum)
to be controlled by offercd
l Compression NMS
| 8 Storage Memory SSD, 240 GB (Min) in RAID 1

Configuration

D. Remote Access

It shall be possible to add a remote vser lerminal and modem/IP interface 10
provide access to the control svstem computer frem a remote Jocation via dial up
telcphone 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 prescnted with a user interface, which is
identical to the local user interface.
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5.2.7

system

- e

. Technical Features ;
. 3G/HD/SD SDI and DVB/ASI Compliant 1 x N (where N is the numbey of

3G/HD/SD SDI and MPEG-2 TS DVB/ASI Distribution Amplifier

reclocked outputs and is equa’ to 2 or more) Distribution Amplifier system
shall support a variety of compressed and uncompressed serial digital video
signals.

ro

The Distribution Amplifier (DA)system shall restore the incoming MPEG-2 TS

DVB/ASI signal to its proper amplitude. The signal is reshaped with autematic
eqoalization, DC restoratien, and re-clocking.

3. The unit should automatically detects the data rate for incoming channels and
then re-clocks and equalizes the signal.

4. The Distribution Amplifier

system should be rack mountahle, having dual

redundant power supply and should have LED indicators at the front of the module
1o identity the presence of incoming video, and the dafa rate 21¢ External power
supply adopter is not accsptable,

L

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

one Chassis. or caly two channe's per chassis.

B. Technica) specification-

SI. No. | Paramoter Specification |
| input JG/HDISD  SDI and DVB/ASI
. compliant .

2 Input Connectors: 750 BNC R

3 Input/Quiput Stendards SMPTE 259M, 262M, 372M, and
MPEG-2 TS DVB/ASIT Compliant

4 Input/Output Bit Rates Up t¢ 1o 2.97Ghit/s

S Input Return Loss >15dB up to 1.5 GHz/1485Mbps

I 210dB from 1.5 GHz 10 3 GHz
& Input/Output Signal Level  300mV
7 Input Cable Length (min) | SD/AST  Equalization: 500 [ee! @
(Belden [694A cabic) 270Mbps

HD Equalization: 250 [eet @
1485Mbps
3G Equalization 100 feet @
2900M bps

7 Number of Qutputs 2 (Min) 750 BNC

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

9 Overshoot < 10% of Amplitude

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

MECHANICAL

| Rack Mount Enclosure {1 RU)
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Optical Fiber Communication link (OFC) system

Fssential Features -

. OFC system is an OFC link for receiving MPEG-2 TS over [P of each foor

Compression chains (two existing and (wo offered) (Le. from TP Data
Switch of each chain} in old compression room to Digital Satellite
Modulators to be installed in Porta Cabin in 4x {141) configuretion,
consisting of Single Channel Optical Transmmtter & Receiver Units
(including Fiber Management system), through suitable OFC and IP Data
cables, and Chassis for the above with control card for confliguration &
monitering and dual redundant power supply units,

OFC system is an OFC link for recciving MPEG-2 TS over 1P of cach four
existing Compression chains (1.e. (rom [P Data Switch of each chain) in new
compression room to Digital Satellite Madulators to be instzlled in Porta
Cabin in 4x(1-1) configuration, consisting of Single Channel Optical
Transmitter & Receiver Units (including Fiber Management system),
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 shzall also
include suitabie Optical Fiber Cable, Optic Patch cords, SFP optical device
cartridge, and other required standard accessories,

The offered solotion 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 umits.

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

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,

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

B. Single Chanmet Optical Transmitter:-

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

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

¢. [t should be compatible with single-rnode fiber.

d. 1t should have input signal presence and transmitter module status
moniforing/indication on LED/OLED/L.CD display.

¢, [t should have minimum one oulputs for loop-through or for monitoring.

I | INrPUT

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

2 Conneclor Minimum one No (RJ45)

3) | Bit Rate Better than 900 Mbps

4) | Port Speed Better than 900 Mbps

Il [ourPUT

1y | Output type DVB ASI over IP signals over Oprical
Fiber Output

2)  Conncctor SC/PC connector  along with SFP
cartridge for DVB ASI over [P signals
over Optical Fiber Qutput

3) Wave length 1310nm, !550nm (neminal)

Output Power -7dBm +1dBm

4) | No. of outputs One {min) E

5 Mode Single

6y  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 Receivor which receive DVB ASI over IP signals over Optical Fiber

and give output as MPEG-2 TS over INVDVB ASI over 1P signals.

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

c. It should have input signal presence and recciver module status

monitoring/indication on LED/OLED/LCD display.

d. Itshould have minimum one outputs for loop-through or for maonitaring.

I | INPUT

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

2)  Connector SC/PC connector along with SFP cartridge for
DVB ASI over 1P signals over Optical Fiber
Output

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

Input Power -1dBm

5) | Mode Single

If | OUTPUT

1) | Output type MPEG-2 TS over IP /DVB AS) over IP

2) | Caonnector | Minimum one No (RJ45)

3) | BitRate Better than 900 Mbps

4) | 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 Sateilite Modulator

a) Essential Features:

1} The offered modulator should be compact, reliable ané have state of the

art technology.

T ———— e ——
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i}

It should provide i cutput (70 + 18 MHz ) as per DVB-8 and DVB-§2
standards’ modulation schemes based on (he user requirement,

iit) It should have facility to auto cqualization or pre-equalization to pre-

distort signai before feeding to Up-converter based on received signal
from existing 1.NA, so t{hat downlink signal is kept within 36 Midz BW
of the rransponder. This should not affect the operation of the existing
[RDs (MPEG-2, MPEG-4, HEVC and DVB-S & DVB-82 compliant).

iv) The offered modulators should have front panel display. It should be
possible to configure the olfered modulators through front pane! keys and
through browser oa remote compuler.

v) The offered modulators should be comphant to the ETSI 103 129 DVB
Carner [D (DVB-CID) requirement,

vi) The offered modulators will be used in 141 redundant mede.

vil) The redundancy of the offered modulators shall be controlled through the
offersd 1F redundancy switch,

viil) In case of failure of main/ redundan! modulator, audio/visual alarm
should be generated to indicale the failure of main/ redundant modulator.

ix) The offered Modulators should have facility to take AS] input through
BNC port and MPEG2 TS over IP inpul through IP data port .

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

b) Technical Specifications:

Sk Parameter Specifications

No.
I ASI Inputs

Compliance 'DVB Document AG10 rev. i, May
| 807: Scetion 4.4

2 Byte stuffing modes Byte and single packet burst mode.
k! Connector BNC
11 1P Data Port{External 1P to ASI converter is not acceptable,}
1 Input data format MPEG-2 1'S over IP
2 Ethernet interface 1000 base T
3 Ethernet Conneetor I1xRJ45

e ———— e . ———— T ™~~~ .
§_Specification for SITC for Expansian of FreeDish_Two stream & RF Systems_ 12022024 _Fage 58

I\

®W ﬁﬂ‘l D A U/m,z-"" yh-

1516

N



1188806/2024/BatcBasg8ddtictionD@Q MDD

L.  Forward Error Correction and Modulation Scheme as per DVB-
S standard
1 Multiplex Adaptation As per ETSTEN 300 421 (DVB-S)
and Energy Dispersal
Outer Coding Recd-Solomon (204,188, T=8)
- Interleaving Depth 12
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
6 Modulation QPSK
7 Transmission ratcs Variable, 1.0 to 45.0 M svmbol/s {(min.)
IV. Forward Error Correction and Modulation Scheme as per DVB-
S2 stavdard
I Multiplex Adaptation As per EN 302 307 (DVB-S2)
and Energy Dispersal
2 Modulation QPSK, 8PSK
3 Modulation mode Should be capable of emitting signals
on’ the following modes:
1. Backward compatible mode (DVB-
'S/ DVB-S2 one at a time)
2. Constant Coding and Modulation
mode (CCM)
l 4 QOuter Coding BCH
) Inner coding LDPC
R=1/2,3/5,2/3, 3/ 4, &/5, 5/6, 8/9, 9/10
(for DVB-S2, QPSK),
R= 3/5, 2/3, 3/ 4, 5/6, 8/9, 9/10 (for
DVB-32, 8PSK)
6 Spectrum Roll off factor | 3%, 10%, 13%, 20%, 25% and 35%
selectable
7 Transmission rates Variable, 1.0 to 45 M symbol/sec (min.)
V. IF output Interface Specifications
1 Output Frequency | 70 = 18 MHz
Range
2 Output Impedance 75 ohms unbalanced
3 Connector BNC, female
4 Output Return Loss 15 dB (min.)

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

6 [.eve! Step Size 0.2 dB max.

7 Spurtous Oufputs < -55 dBc/4 kHz at 0 dBm output
power level in Band.
or
< -60 dBm out side Band

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

9 CW mode Sclecrable

10 Noise floor (No/ C) <-120 dBe/Hz

VL. Internal 10 MHz clock & Synchronization

1 Frequency stability with <= 2.S5ppm over 0°to 50°

respect (¢ temperature

5.3.2 Specifications for IF Redundaocy switch

a) Essenfial Features:

i)  The offered IF redundancy switch must be from the OEM of offered
satellite modulator to ensure compatibility of the offered IF redundancy
switch with the offered modulator system,

i) In case of failure of maw/ redundant chain, audio/visual alarm should be
generated to indicate the failure of main/ redundant chain.

i) The offered IF redundancy switch should have dual redundant power
supplies.

wv)  Facility for automatic, Manual and remote (through web interface)
switching of the satellile modulator should be available through the [F
Switch,

v) The switch should have high reliability, robustness and should be of
professional type.

vi) 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
SI. Paramcter Specifications
No.
i) | Operating [requency range 50 to 200 MHz
1) Insertion loss <3 dB
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iii) I [solation

a) Input to input | 45dB min
b) input to cutput 50dB min
iv) | Input return loss 13 dB min
v) | Output return loss 13 dB min
vi) | IF connector BNC/SMA type
vii) | Impedance | 75 Ohms
viili) | Remote control RS823200 RS422/485 or RJ 45

5.4 Specification for RF system

The RF Chain consists of the following equipment.

a) Ku-Band Up-converter(U/C) in (1+1) redundant configuration,

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

¢) RF eguipment control system.

5.4.1 Specification for Ku Band Up - Converters
S. No. | Parameter Specification
| [nput FFrequency 70 +18 MHz
2 Quiput Bandwidth 418 MHz
3 Frequency Step Size Synthesized 125 KHz or better
4 Input Power -20dBm to 0 dBm
5 Output Frequercy Range 13.75 GHz ¢ 14.50 GHz
6 | Freguency Stability + | x 107 ppm from 0°C 10 50°C
7 Output power at 'l dB {0dBm
| 8 | Phase noise IESS 308/309 compliant or better
G Spurious -60 dBc al 0 dBm output carrier related or
better
-65 dBm non carrier related or better
10 Third order intermodulation | <45 dBc or better
 at 0 dBm
I Input return 10ss 18 dB minimum
12| Input Impedance 75 Ohms
L_ 13 | Quiput Impedance 30 Ohms
y 14 __ | Output return loss i8dB
15 Cain 30 dB or better |
16 | Amplitude response/ % 1.0 dB per 36 MHz (Max)
Ciain Flatness
17 Gain Adjustment step size | 0.2 dB (Max)
18 | Remate Control RS422/485 or RI 45 or any other port.

This should be connectzbie to LAN using

required format converters.

e ——
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5.4.2 Technical Specifications for RF Redundancy Switch:
A. Essential Features:
(i) The externa) RF redundancy switch only shall be offeyed.

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

{iii) In case of failure of main Up-convercr, the RF Redundancy switch shonld
be able to provide RF signal output from redundant Up-converter.

(iv) Facility for Automatic, Manua! and Remote switching should be available.

{v) In case of failure of mainfredundant Up-~converter, alarm should be generated
10 indicate the failure of main/redundant Up-converler,

B. Technical Specifications:

[ Sr. No. Parameters Specifications |
(i) | Operating Vrequency Range | 13.75 GHz to 14.50 Cllz
(ii) [nsertion loss < 05dB
(iii) | {solation 60 dI2 or betler
(iv) Input return loss 13 dB min
(V) Output return lass |3 dB min
{vi) | RF Input/Output Connector | SMA/N-Tynce
(vii) | Impedance 50 Ohm
(viii) | Remote control R&232 or RS422/485 or RJ 45 or any
other port. This should be
conneciable o LAN using required
format convesters.

5.4.3 Specification for Klystron High Power Amplifier (KHPA )

A. Introduction

() The Xlystron High Power Amplifier (KHPA) is to be used for the final
power amplification of the digiwal RF sigeal in Ku- dand, 1o be fed to the
antenna after proper processing through filters, diplexer, switching
networking ete.

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

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

(iv) Bidder should quote for the state of the art, highly efficient Klystron.
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(v) The KHPA should be supplicd with power saver for lower power
consummption when KHPA is operational in low RF power output.

(vi) 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

outside the room.

(vit} It should have provision for monitoring the forward RF power, reflected RF
power, Beam Voltage and current, Heater Voltage, KHPA temperature etc.
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 ete, available
in the amplifier and its functioning, All the monitoring and protection
systetn should support the jatest 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
! Type of amplifier Kiystron HPA
2 | Frequency range 13.75 GHz 10 14.50 GHz
3 Klystron output power 2.45 kW
4 | Qutput power at [lange 2.00 kW (min.) for all channels.
5  RF banawidth{-1 4B} 85 MHz (min.)
- 6 | RF output power adjustment 0 to - 20 dB continuous
" 7 [ Gain (at rated output) 77 dB min.
8 | Gain stability + 0.25 dB per 24 hrs. (max.) al constant
drive and temperature
i dB max. from 20° to 40°C, + 2.5dR
7 max. from (° to 50°C (at constant drive)
" 9 | Gain Slope 0.04 dB/MHz max over Fo = 30 MHz
10 | Inpet VSWR 1.25: | max
1T | Output VSWR 1.30 : 1 max
12 Load VSWR 2.0t 1 max for full spec. compliance; any
value for operation without damage.
13 | AM/PM conversion 4 Degree/dB at the rated output =i
| 14 | Harmonic Output with filter  -B0 dBe

e — e e e
S_Specification for SITC for Expansion of FreeDish_ Two stream & RF Systems_12022024_Page 63

o, L

'/ _ b_:,.‘x A
39

L

1526

N



1188806/2024/BatcBasg8ddtictionD@Q MDD

15 | Noise and Spurious <-135 dBW/4 KHz, 11.70 to 12.75 GHz;
<55 dBW/4 KHz, pass band;
< 60 dBW / 4KHz, pass band with
lincarizer;
<110 dBW/ MHz, 12,75 ¢ 40 GHg,
excluding passband

16 | Phase Nojse 1ESS 308/3009 compliant or better

17 | Inter modulation Products -28 dBec with regard to each of two equal
carriers al 7 B backoff from rated output
power

18 -Group delay 0.1 ns/MHz (lincar) max

(in any 72 M1z band) 0.02 ns/MHz® (Paraholic) max
2.0 ns pl-pk ripple max.

1§ | Preset channels Upto 24

20 | Primary Powor 380 V - 4i5VAC, 3 phase, 5 wire
with ground; 208VAC (with or without
neautral) { £ 10%), SO0 Hz £ 2 %

21 Power consumption 8.0 kW max. Supplier should guote the
exact figure at various back offs with the
power saver unit “"OFF™ and with Power
saver “ON™,

22 | Power factor 0.90 {min)

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

24 | Operating temp -10°Cto +50°C

25 | Relalive humidity 95% nan condensing

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

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

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

29 |RF Input connector N type female

30 | RF Qutput connector WR 75 flange, grooved

31  RF power monitor N Type [emale

connectors

e S
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32

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

33

| Remote monitoring control | Supplier has to 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 232/42Z or 485, Ethemet.

544

A.

(1

(i)

(1)

RF Equipment Control System:-
RF control System Management Functions

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

Required Hardware and Software

The RF system cenfrol computer shall’ be based on industry standard
hardware and software that will provide a user-friendly GUI to the operator.
It shall consist of Rack mounted (1+1) Server with at least 17 inch or bigger
foldable display, keyboard & Mouse with Rack mounting Kit ctc (o be
installed in Porta Cabin i.c. HPA Room.

It shall also corsist of one client computer (along with client lcense) with 2]
inch display monitor, keyboard, mouse (Rack mounted computer in
monitoring room).

S. No. | Parameter Specification

] Man Machine Interface | Graphical User Interfacz (GUI)

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

(b) Transaction log

(¢) Passwaord privilege system
(d) Multi user terminal support

3 | Physical Connection to ~ Ethernet 10/100 Base T/CAT 6 or betler

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

T e e B e —— e e e = e
S_Speaification for SITC for Expansion of FreeDish_ Two stream & RF Systems 12022024 _Page 65

Wy F

1528

L Cf

/ ~ A'b‘w«‘”" ‘



1188806/2024/BatcBasg8ddtictionD@Q MDD

b Software Supplier to provide full derails of the
industry  standard software platform
propaosed

6 Back up The back up! recovery CD/USBs for all the
software are to he pravided with praper
licensees on perpelual basis,

C.
(i)

Remote Access

It shall be possible to add a remote user terminal to provide aceess fo the RF
coutrel system computer from a remote location via broadband network.

(ii) The remote user shall have access to al! the commands available at the main
controt system, subject to password restrietions foc security.
{iii) The remote user shall be presented with 2 user interface, which is identical
to the local user interface.
5.4.5 Specification for Dehydrator :-

1. Dehyarator should bo regenerative and should be able 1o provide suvitable
pressure to the entire waveguide run (existing + new, from KHPA system
upte PDA ) wavegnide 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 alarmis & incdicators and safety valves.

4. Dehydrator, with requircd accessories, 3-5 PSI (user configurable) should bhe
offered by the bidder.

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

54.6 Specification for Waycguide:-
S. No. | Description Specifications
Conductor Material Copper/Copper Beryllum/ brass

(u) Opcrating Frequency Band 10 to 15 GHZ

(iv) | VSWR <l.| af full freq. range

(v) | Attenuation <{.13 dB/feet

(vi) | Power handling capacity > 1.3 KW

e ——
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5.4.7 Specification for Diplexer:-

A. Introduction

The Diplexer is an electrical operated four-port device.

Output
Dommy load I {2
1
Nl i

{nput (with lI!tcr) Input (without filter)

B. Specification

Sl No. | Parameter Specification
.| Frequency Range Port A 1o C : Centre [réquency +/- 18
MHz
PortBto C: 13.75 GHz 10 14,5 GHz
. @ FO +/- 1.5 Bandwidth or more
2. | VSWR (port A to C) <[.15
3. VSWR (port 8 to C) <1.JS
| 4, | Insertion Loss {(port A to C) |<1dB
tﬁ 5. | Insertion Loss (port Bto C) | <0.3dB ]
6. | Iso'ation (port A to B) 20 dB min. in pperating band
40 dB min. other than opcrating band
| 7. |lsolation (port A 10 C) [ 20 dB min.
| 8. | Oroup Delay (port A to C) | 4.0 ns max.
9 Croup Delay (port B to C) 2.5 ns max.

10. | Power Handling (port A to C)

2.5 KW min.
11, | 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 Specificatious
(i) | Impedance 75 Ohm
(ii) | Connector BNC
(i) | Frequency SOMHz to 90MHz
(ivy , VSWR N 1.3:1 or better
| (v} | lsolation 28 dB or better
(vi) | Insertion loss | dB or beter

B e e e e e — A —
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5.4.9 Specification for (1:2) RF Splitter/(2:1) Combiner:-

S. No. | Description Specifications
(i) Impedance 50 Ohm
(i) | Connector SMA
(i) | Frequency 13.75 GHz to 14.50 GHz
(iv) | VSWR 1.3:1 or better
(v) Isalation 15 &B or better
(vi) | Insertion lass | &B or better

5.5 Specification for Monitoring system:-
The monitoring system has two paits:

(a) Confidence level monitoring system
(b) Input and downlink menitoring system of TV and Radio channels

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

A confidence levei monitoring system for 1 channel of each 8 carrier monitoring in
Porta Cabin consists of démod with MPEG-2 TS over IP outputs. 16 channe!
multiviewer and 42 inch TV Sct.

The input monitoring system of TV channel consists of IRDs with MPEG-2 TS over
1P output, TV and Radio channcl Multi Imags Display System, 55 LCD Video
Wall Display and associated accessorics.

The downlink monitoring systerm consists of DVB-S & DVB-S2 de-mod with/and
DVB-CAS Descrambler (Generic CAS), TV and Radio Channel Multi ITmage
Display System, 55" LCD Video Wall Display assaciated accessories.

The spocifications of main equipment of maonitoring systems are given below.

55.1 Specification of Confidence Level monitoring system

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

A) ESSENTIAL FEATURES:

i) The offered monilor should ncorporate high intensity, high contrast wide
sercen 17 inch (Nominal), wide viewing angle LCD (TFT/OLED) Panel to
view stabie images [rom verious angles: both horizontally and vertically,
with no reduction in piclure confrast, brightness and colour saturation,

iy The LCD (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 ratios of the video signal. The monitor should
also support 1920X1080/501 (HD) and 720X576/501 (SD) video formats.
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iif)

vii)

viii)

ix)

x)

LCD (TFT/OLED) colour moniter should accept SD and HD SDI input
(detected automatically).

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

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

It should be possible for the user to select the industry standard colour
temperaturs through menu for matching colours and gradation of the
manitor,

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

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

The monitor should be light weight, robust, compact and 19 inch rack
mountable. 1t should have front panel controls to control the display
parameters like brightness, contrast, colour saturation, audio ete.

B) Technical Specifications

Sl. No. | Parameter Specification

1 Display Size 17 inch(Nominal) diagonally

2 Resolution 1920x% 1080 pixels or better

3 Colour reproduction 16 millions or berter

4 Contrast railo 300: 1 or better

5 Viewing Angle 150 degree (min.) in Horizontal
150 degree (min,) in Vertical

6 Brightaess 250 cd / sq. m or better

7 Supported Aspect ratio | 4:3 and 169

8 Vides Input HD & SD-SDI (BNC) X 2 or more

9 Audio input Embedded Audio

16 | Video Format SD 720 x 576, 704 x 376, 544 x 576, 480 x
576,352 % 576
1920X1080/501 {HD)

e S e ——
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a)

ii)

5.5.1.2 Speeification for 16 Channel Audio/ Video Monitor

ESSENTIAL FEATURES:

Audio/Video Monitor is to be used for confidence level meopitoring of
transmission chain at various peints. OQutput of 64x64 SO/HD-SD! router
will be fed to 16 Channel Audio/Video meaitor Refer DRG No. 8.

The offered Audio/Video monitor
LCD/OLED/TFT screen and  support
720X576/50) (SD-SDI) video formats.

should have high resolution
1920X1080/501 (HD-SDI) and

iif) 1t should ¢ecode and display upto 16 channel multi lormal audio embedded

with SD! simultaneously like Dalby Digital (AC-3) 3.1 audie, Dolby digital
plus 5.1 (E-AC-3) audio, AES/EBU stereo channel for monitoring and
metering.

iv) The offered system should have multi chanuel audio har graph and speakers

v)

and should not be overlayed on the video,

It should be 15" rack mountable and have faclity to monitor loudness and
save minimum 5 preset configurations.

b) Technical Specification :
Si No. | Parameter . Specification
1 Video input format 2) SMPTE 259 M SD-SDI with
embedded audio
by SMPIC 292 M HD-SDI with
embedded audio

2 Embedded Audioc on SDI 1) Dolby digital (AC-3) 5.! audio,

ii) Dolby digital plus S.1(E-AC-3)
audio

iil) Dolby E

iv) One Stereo AES/EBU

3 Video input quantity& type | 2 nos., SD & HD-SDI input

4 Connector type BNC. female

5 Audio input format 8 channel/ 4 stereo digital AES 7 EBU
6 AES and SDI termination 75 ohm unbalance

7 Level meter scaling AES/EBU, VU

8 Level meter Parameter Threshold, Reference, limits

9 Loudspeaker Power 12 W per speaker

10 Display Screen type & size | LCD/OLED/TFT, min 34  inch

(diagonal) or better

e
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55.1.3 Specification for Ku-Band (Downlink) to L-Band Down

Converters
I_Ei. No. | Parameter Specification
A INPUT CHARACTERISTICS
1 Freguency 10.70 GHz - 12.75 GH2
2 Return Loss (50 ohms) 10 dB minimum
3 LO Leakage -70 dBm maximum
4 Signal monitor <20 dBc nominal
B OUTPUT CHARACTERISTICS )
S Frequency G50 MHz - 1750 MEz for Ku-band
6 Return loss (S0 ohms) -[4 dB minimum
7 Sigaal monitor -20 d Be nominal
8 Power outpu( (1 dB +15 dBm minimum
compression)
G TRANSFER CHARACTERISTICS
9 Gain 315 4B, #3 dB
10 Gain stability +{.25 dB/day maximum at constanrt
temperature
11 Amplitude response - (2) 40.5 dB/40 MHz maximum
(b) £2 dB maximum over L-band
12 Iimage rejection 60 dB minimum
I3 Noise figore 15 dB maximum
14 [ntermodulation distortion With two in band signals at 0 dBm
(third order) output,
third order intrermodulation products
arve lass than 60 dB¢
15 Spurious outputs (in band)
a | Signal related 60 dB¢ min at 0 dBm output
b | Signal independent =70 dBm maximum
Or
-60dBc Minimum
16 | Phase noise IESS208/309 compliant
i7 | Frequency stability 5 x 10°, 010 30°C

e e e = e e e et e et
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5.5.14 Specifications for IF to L Band Up-converter (70 MHz to
L-band)-

70 Mllz to L-band Up-converter is to be used to check the monitoring
ouiput of modulators. Output of this Up-converter will be fed to TRD
tbrough RF Patch panel. The Specifications are detailed below:

S. No. | Parameter Specifications
a) | Input Frequency 70 MHz + 18 M11z
b) | Output Frequency range | 950 MHz to 2150 MH2z
¢) | Input return loss |5 dB minimum
d)  Output return loss 15 dB minimum
) | Phase Noise TESS308/309 compliant
f) | Spurious -55 dBc carrier related
-65 dBm Non carrier relaled

l‘ -

5.5.1.5 Specification for MPEG Decoder ar IRD with ASI & IP input
for SDTV & HDTV

This TRD shall be provided with DVB-AST & IP input card having MPEG-2
& H.264/ MPEG-4 for SD-SDI with embedded audio, FHL.264/MPEG-4 &
H.265/HEVC for HD-SDI with embedded audio and Dolby Digital 5.1 &
Dolby digital plus 5.1 audio c¢ecoder. The specification remains the same as
given in the para 5.1.3, excepl (he fact that RF Specification parameter
speeification 5.1.3(A)(4), 5.1.3(A)(v) 5.1.3(B) & 5.1.3(G) are not applicabic.

5.5.1.6 Specification for 64v64 HD-SDI/ASI Routing Switcher

General:

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

B.

i‘
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Essential Features:

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

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

1526

Az



1188806/2024/BatcBasg8ddtictionD@Q MDD

v,

vi.

The switcher should have storage facilities for control information, so that in
case of power supply failure, the status of the switcher cutput 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 6dinput shall be capable of being switched to any or all of 64

outpufs.

C. Technical Specification:

chain,

to 270 Mb/s throughout the switching

Sl. No. | Parameter Specification !

I Matrix size §4x64

2 Input 64 nos, HD-SDIASI ( BNC/HD BNC, 75
ohms) {

L “3 Equalization Automatic: 150 Meters at 270 Mbps.

&4 Qutput 64 nos. HD-SDI/ASI (BNC/HD BNC, 75
ohm}

5 Return Loss Should be maintained better than |5 dB up

5.5.2 Specification of Input Source and Downlink maonitoring system

a. The input source monitering of all the 40 SDTV channels including 16
HDTV channels and 8 Radio channci of each stream will be done on Multi-
image display system, All input signal of SDTV and HHOTV channelwill be
available in MPEG-2, MPLG-4 & HEVC compressed MPEG-2 TS over IP
format on RJ45. Whereas, input signal of Radio channe] will be available on
SDI with embedded Audio on BNC/HD BNC. 1t 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
HDTYV channels and 8 Radio channe! of each stream will be done on Multi-
image display system, The downlink signal will be required 1o demodulate
and descramble (CAS) the transport stream of all services (40 SOTV
channels including 16 HDTV channels and 8 Radio Cheannels). The
descrambled transport stream will be available in MPEG-2, MPEG-4 &
HEVC compressed MPEG-2 TS over [P format on RJ45, It shall have the
facility to decode and display SD & HDTV channels; and Radio Channel
through RTMP, HLS, SRT [P streaming.

N e e S
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