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(i) Da ^yar o@T–TU–maa obaa[la ³DI2ema´Da ^yar o@T–TU–maa obaa[la ³DI2ema´Da ^yar o@T–TU–maa obaa[la ³DI2ema´Da ^yar o@T–TU–maa obaa[la ³DI2ema´Da ^yar o@T–TU–maa obaa[la ³DI2ema´
Dâyaro@T–TU–maaobaa[la ³DI2ema´ bàâDbaOMD AaOr p̀saarNa ko knva-jaMsa

pr AaQaairt ek tknaIkI hO jaao TorisT/yala iDijaTla TIvaI p̀aPt krnao ko
ilae maaobaa[la faona ka ]pyaaoga krtI hO.[sa trh ko knva-jaMsa maoM [MTrnaoT–
Aâf–iqaMgsa AaOr maSaIna–TU–maSaIna pairisqaitkI tM~ ko saaqa–saaqa svaaya<a
vaahna maoM DoTa p̀saarNa saovaaAaoM kI ek nayaI EaoNaI ko ilae rasta Kaolanao ko
Alaavaa smaaT-faona pr ek saamaanya eiPlakoSana [MTrfosa ko ilae ek saamaanya
bauinayaadI Z,aMcao pr p̀saarNa vaIiDyaao AaOr AâiDyaao saovaaAaoM daonaaoM kao ivatirt
krnao kI saMBaavanaa KulatI hO.DI2ema naoTvak- ko mau#ya ]pyaaoga maamalaaoM maoM sao
ek [sakI parMpirk maaobaa[la naoTvak- ko saaqa knva-jaMsa krnao AaOr maaobaa[la
AâproTraoM kao Aitir@t DoTa pa[p p̀dana krnao kI xamata hO̧  jaao saMBaaivat
$p sao vaIiDyaao̧  AaoTITI Aaid jaOsao BaarI baOMDivaD\qa ]pBaao@ta AavaodnaaoM sao
naoTvak- kao kma krnao maoM madd kr sakta hO.

[sa p`kar DI2ema p`saarNa TorisT/yala saamaga`I ko p`saarNa kI
Anaumait doto hue p`BaavaI
saPlaIma o MTrI Da]naila Mk
³esaDIela´¸ ek sao k[-
ivatrNa p `dana krta
hO.eosao pirdRSya maoM maaobaa[la
hOMDsaoT ko iDsPlao sËIna
ka ]pyaaoga TolaIivajana
kaya-ËmaaoM kao doKnao ko ilae
ikyaa jaata hO¸ ijasako
ilae p`saarNa AaOr ba`a^DbaOMD
naoTvak- daonaaoM pr isaganala
p̀aPt krnao ko ilae DI2ema
irsaIvar saxama maaobaa[la
]pkrNaaoM kI AavaSyakta

EVOLVING TRENDS
IN CABLE,

BROADBAND &
BROADCAST

The new trends in Cable and Broadcasting is
ushering the next era of growth and evolution of
new age technologies. This article focuses on the

evolving technology segments in cable,
broadband and broadcasting.

LATEST TECHNOLOGY TRENDS IN
CONVERGED ERA

(i) Direct-to-Mobile (D2M):
The Direct-to-Mobile (D2M) is a technology

based on the convergence of broadband and broadcast
which uses mobile phones to receive terrestrial digital
TV. This kind of convergence opens up the possibility to
deliver both broadcast video and audio services over a
common infrastructure to a common application interface
on smartphones apart from opening up avenues for a
new class of data broadcast services into internet-of-
things and machine-to-machine ecosystems as well as
autonomous vehicles. One of the main use cases of the
D2M network is its ability to converge with traditional
mobile networks and provide additional data pipe to the
mobile operators, which can potentially help decongest
the network from heavy bandwidth-consuming
applications such as
Video, OTT, etc.

Thus, D2M
b r o a d c a s t i n g
provides a very
e f f i c i e n t
s u p p l e m e n t a r y
downlink (SDL), one-
to-many distribution,
allowing the
transmission of linear
content. In such a
scenario, the display
screen of the mobile
handset is used for
viewing television

Figure 1: Direct-to-Mobile Broadcasting
(Source: Saankhya Labs)
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programs which will require D2M receiver-enabled mobile
devices to receive signals over both the broadcast and
broadband network. This content delivery mechanism does
not use the mobile telecommunications network. The method
of content delivery is very similar to the FM radio tuner
provided in many mobile telephone handsets.

The D2M Next Generation converged broadcast-
broadband network is expected to enhance the consumer
experience by delivering the same superior quality to all
users, regardless of the number of users consuming the
content. Additionally, D2M network can converge with
traditional mobile networks and provide additional data pipe
to the mobile operators, which can potentially help them to
decongest their network from heavy bandwidth
consumption through applications such as Video, OTT etc.
For the broadcaster it will increase its customer reach and
enhance the ability to monetize the available spectrum since
anyone with IP content can plug into the Converged D2M
platform. Once a D2M network is rolled out, Broadcaster
can use such a network as data pipe and deliver various
applications apart from traditional TV, such as educational
content, emergency alert system, Video on demand, firmware
upgrade over the air (FOTA) etc.

As part of the transition from analog to D2M, it is
imperative that newer and more efficient transmission
technologies, platforms, and architectures are explored.
Traditional single High Power High Tower (HPHT) with
linear video distribution is inefficient and expensive on
spectrum resources because the same frequencies cannot
be reused in adjacent areas and low signal level supports a
very small bandwidth capacity to mobiles. Therefore,
multiple technical and policy studies have reached the
conclusion that DTT should be aligned with the cellular
architecture.

Recently, in a study, it has been concluded that
a hybrid transmission network with a combination
of HPHT and Low Power Low Tower (LPLT) with accurate
radio frequency (RF) planning is very
well suited for a Public Broadcaster for improved
outdoor as well as indoor coverage. Dense single frequency
networking (SFN) is one of key innovations brought about
by the Next Generation Broadcasting. Compared to HPHT,
dense SFN architecture uses much lower power transmitters
and provides excellent indoor signal coverage. Content and
advertising can be distributed over a cluster of broadcast
cells or localized to a single cell. Further, mobile and fixed
TV viewing can be simultaneously supported by such a
hybrid network.

haogaI.yah saamaga`I ivatrNa tM~ maaobaa[la dUrsaMcaar naoTvak- ka ]pyaaoga nahIM
krta hO.saamaga`I ivatrNa ka trIka k[- maaobaa[la TolaIfaona hOMDsaoT maoM
p`dana ikyao gayao efema roiDyaao T\yaUnar ko samaana hO.

DI2ema nao@sT jaonaroSana knvajD- bàâDkasT–bàâDbaOMD naoTvak- sao ]mmaId
kI jaatI hO ik vah saBaI yaUjasa- kao samaana baohtr gauNava<aa p̀dana krko
]pBaao@ta AnauBava kao baZ,ayaogaa¸ Balao hI kMToMT ka ]pBaaoga krnao vaalao
]pBaao@taAaoM kI saM#yaa iktnaI BaI hao.[sako Aitir@t DI2ema naoTvak-
parMpirk maaobaa[la naoTvak- ko saaqa knvaja-Msa kr sakta hO AaOr maaobaa[la
AâproTraoM kao Aitir@t DoTa pa[p p̀dana kr sakta hO̧  jaao saMBaaivat $p
sao vaIiDyaao̧  AaoTITI Aaid jaOsao AavaodnaaoM ko maaQyama sao Apnao naoTvak- kao BaarI
baOMDivaD\qa Kpt sao kma krnao maoM madd kr sakta hO.p̀saarkaoM ko ilae yah
ApnaI gàahk phuMca kao baZ,ayaogaa AaOr ]plabQa spo@T/ma ka maud̀IkrNa krnao
kI xamata kao baZ,ayaogaa @yaaoMik Aa[-pI saamagàI vaalaa kao[- BaI vyai@t knvajD-
DI2ema PlaoTfâma- maoM Plaga [na kr sakta hO.ek baar DI2ema naoTvak- Sau$
hao jaanao ko baad p̀saark eosao naoTvak- ka ]pyaaoga DoTa pa[p ko ilae kr
sakta hO AaOr parMpirk TIvaI ko Alaavaa ivaiBanna AavaodnaaoM jaOsao SaOixak
saamagàI¸ AapatkalaIna AlaT- isasTma¸ vaIiDyaao Aâna iDmaaMD¸ Íma-vaoyar ApgàoD
Aaovar d eyar ³efAaoTIe´ Aaid p̀dana kr sakta hO.

enaalaa^ga sao DI2ema maoM saMËmaNa ko ihssao ko $p maoM yah ja$rI hO
ik k[- nayaI AaOr AiQak kuSala T/aMsaimaSana tknaIikyaaoM̧  PlaoTfa^maao-M AaOr
Aaik-To@car ka pta lagaayaa jaayao.ToroisT/yala vaIiDyaao ivatrNa ko saaqa
parMpirk isaMgala ha[- pa^var ha[- Ta^var ³ecapIecaTI´ spo@T/ma saMsaaQanaaoM
pr Axama AaOr mahMgaa hO @yaaoMik samaana ÍI@vaoMisayaaoM kao Aasanna xao~aoM maoM
puna: ]pyaaoga nahIM ikyaa jaa sakta hO AaOr kma isaganala str maaobaa[la ko
ilae bahut kma baOMDivaD\qa ka samaqa-na krta hO.[sailae k[- tknaIkI
AaOr naIit AQyayana [sa inaYkYa- pr phuMcao hOM ik DITITI kao saolaular
Aaik-Tocar ko saaqa gazbaMQana ikyaa jaanaa caaihe.

hala maoM̧  ek AQyayana maoM̧  yah inaYkYa- inakalaa gayaa hO ik saTIk
roiDyaao ÍI@vaoMsaI ³Aaref´ yaaojanaa ko saaqa ecapIecaTI AaOr laao pa^var
laao Ta^var ³elapIelaTI´ ko saMyaaojana ko saaqa ek ha[-iba`D T/aMsaimaSana
naoTvak- baohtr Aa]TDaor ko saaqa–saaqa saava-jainak p`saarNa ko ilae bahut
AnaukUla hO.DoMsa isaMgala ÍI@vaoMsaI naoTvaik-Mga ³esaefena´ nao@sT jaonaroSana
ba`a^DkaisTMga Wara laayao gayao p`mauK ApDoTaoM maoM sao ek hO.ecapIecaTI kI
tulanaa maoM Ganao esaefena Aa^ik-To@car bahut kma pa^var T/aMsamaITr ka
]pyaaoga krta hO AaOr ]%kRYT [MDaor kvaroja p`dana krta hO.DoMsa isaMgala
ÍI@vaoMsaI naoTvaik-Mga ³esaefena´ nao@sT jaonaroSana ba`a^DkaisTMga Wara laayao
gayao p`mauK ApDoTaoM maoM sao ek hO.ecapIecaTI kI tulanaa maoM Ganao esaefena
Aaik-To@car bahut kma pa^var T/aMsamaITr ka ]pyaaoga krta hO AaOr ]%kRYT
[MDaor isaganala kvaroja p`dana krta hO.saamaaga`I AaOr iva&apna kao p`saarNa
saola ko samaUh maoM ivatirt ikyaa jaa sakta hO yaa ek saola maoM sqaanaIyakRt
ikyaa jaa sakta hO.[sako Alaavaa eosao ha[-iba`D naoTvak- Wara maaobaa[la
AaOr if@sD TIvaI doKnao kao ek saaqa samaiqa-t ikyaa jaa sakta hO.
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(ii) 5G Broadcast
The 5G Broadcast System is based on a continuous

evolution of Multimedia Broadcast/Multicast Service
(MBMS) to meet the requirements for a dedicated broadcast
system for linear television and radio broadcast services,
referred to as the LTE-based 5G Broadcast System. The
Release 14 of 3rd Generation Partnership Project (3GPP)
developed the dedicated requirements of broadcast service.
With the development of 5G from Release 15 onwards, 3GPP
formulated requirements for the system and radio access
technology. With the completion of Release 16, a
comprehensive set of 3GPP specifications is available that
fulfils the use cases and requirements for a 5G Broadcast
system.

5G Broadcast is based on the
Further evolved Multimedia Broadcast
Multicast  Service (FeMBMS)
broadcast standard which was first
introduced in 3GPP Release 14. It is
designed to reach to unlimited number
of users with a single data stream, and
without any loss of quality. It enables
the distribution of linear media content
via large radio cells and all mobile devices within
the coverage area of the cell  can receive the
programmes distributed via the data stream. Since the
signal is distributed only once to all receiving devices
there is no excessive network utilization based on the
number of receiving devices per cell and, therefore, the
quality of the programmes will not be reduced due to
many devices.

The overall aim of dedicated 5G Broadcast is to
provide broadcasters with the means of delivering linear
TV services to mobile and portable devices, as well as
conventional TV sets, with a single chipset in accordance
with their requirements.

5G Broadcast specifies receive-only mode
operation which enables content to be delivered without
an uplink, SIM-card or subscription to an operator or
service. Thus, Free-to-air (FTA) reception without a SIM-
card is possible. If the FTA broadcast network is extensive
enough to provide universal coverage, universal access
could also be provided for the linear services from a single
network as the 5G Broadcast signal could be received by
all compatible devices regardless of the MNO network
to which they subscribe. The concept is illustrated in
the Figure 2. The FTA broadcast network could either be
operated by the media content provider, or a third party

(ii) 5jaI p `saarNa5jaI p `saarNa5jaI p `saarNa5jaI p `saarNa5jaI p `saarNa
5jaI p̀saarNa isasTma¸ elaTI[- AaQaairt 5jaI bàâDkasT isasTma kho

jaanao vaalao laIinayar TolaIivajana AaOr p̀saarNa saovaaAaoM ko ilae samaip-t p̀saarNa
isasTma kI ja$rtaoM kao pUra krnao ko ilae malTImaIiDyaa bàâDkasTÀmalTIkasT
saiva-sa ³emabaIemaesa´ ko inarMtr ivakasa pr AaQaairt hO.qaD- jaonaroSana paT-
nariSap p`aojao@T ³3jaIpIpI´ kI irlaIja nao p`saarNa saovaa kI samaip-t
AavaSyaktaAaoM kao ivakisat ikyaa.irlaIja ko baad sao 5jaI ko ivakasa ko
saaqa 3jaIpIpI nao isasTma AaOr roiDyaao e@saosa tknaIk ko ilae AavaSyaktaAaoM
kao tOyaar ikyaa.irlaIja ko pUra haonao ko saaqa 3jaIpIpI ivainado-SaaoM ka ek
vyaapk saoT ]plabQa hO jaao 5jaI bàâDkasT isasTma ko ]pyaaoga ko maamalaaoM AaOr

AavaSyaktaAaoM kao pUra krta hO.
5jaI bàâDkasT Aagao ivakisat malTImaIiDyaa bàâDkasT
malTIkasT saiva-sa (FeMBMS) ba`a^DkasT sTOMDD-
pr AaQaairt hO ijasao phlaI baar 3jaIpIpI irlaIja
maoM poSa ikyaa gayaa qaa.[sao ek isaMgala DoTa sT/Ima
ko saaqa AaOr ibanaa iksaI gauNava<aa ko nauksaana ko
AsaIimat saM#yaa maoM ]pyaaogakta-AaoM tk phuMcanao ko
ilae iDjaa[na ikyaa gayaa hO.yah baD,o roiDyaao saola
ko maaQyama sao TorisT/yala maIiDyaa saamaga`I ko ivatrNa

kao saxama banaata hO AaOr saola ko kvaroja xao~ ko BaItr saBaI maaobaa[la
iDvaa[sa DoTa sT/Ima ko maaQyama sao ivatirt p`aoga`ama p`aPt kr sakto hOM.caUMik
saBaI p`aPt krnao vaalao ]pkrNaaoM ko ilae isaganala kovala ekbaar ivatirt
ikyaa jaata hO̧  p`it saola p`aPt krnao vaalao ]pkrNaaoM kI saM#yaa ko AaQaar
pr kao[- A%yaiQak naoTvak- ]pyaaoga nahIM haota hO AaOr [sailae k[-
]pkrNaaoM ko karNa kaya-ËmaaoM kI gauNava<aa kma nahIM haogaI.

samaip-t 5jaI ba`a^DkasT ka samaga` ]_oSya p`saarkaoM kao maaobaa[la
AaOr pao-Tobala ]pkrNaaoM ko saaqa–saaqa parMpirk TIvaI saoTaoM kao ]nakI
AavaSyaktaAaoM ko Anausaar ekla icapsaoT ko saaqa TorisT/yala TolaIivajana
saovaayaoM p`dana krnao ko saaQana p`dana krnaa hO.

5jaI ba`a^DkasT irsaIva Aa^nalaI maaoD Aa^proSana kao inaid-YT krta
hO jaao saamaaga`I kao ApilaMk¸ isama kaD- yaa iksaI Aa^proTr yaa saovaa kI
sadsyata ko ibanaa ivatirt krnao maoM saxama banaata hO.[sa p`kar ibanaa isama
kaD- ko ÍI–TU–eyar ³efTIe´ irsaoPSana saMBava hO.yaid efTIe p`saarNa
naoTvak- saava-BaaOimak kvaroja p`dana krnao ko ilae pyaa-Pt vyaapk hO tao
ekla naoTvak- sao TorisT/yala saovaaAaoM ko ilae saava-BaaOimak phuMca BaI p`dana
kI jaa saktI hO @yaaoMik 5jaI p`saarNa isaganala saBaI saMgat ]pkrNaaoM Wara
p`aPt ikyaa jaa sakta hO̧  Balao hI vaao emaenaAao naoTvak- kI sadsyata laoto
haoM.[sa AvaQaarNaa kao ica~ 2 Wara dSaa-yaa gayaa hO.efTIe p`saarNa
naoTvak- yaa tao maIiDyaa saamaga`I p`data Wara saMcaailat ikyaa jaa sakta hO yaa
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such as Mobile Network Operator or Broadcast Network
Operator.

At present, the only means for the delivery of on-
demand audio-visual (AV) media services to portable and
mobile devices is a
unicast connection.
However, the large-
scale delivery of AV
content over mobile
unicast networks is
not satisfactory from
the perspective of
media service
providers as well as
users due to deficits
regarding QoS,
coverage, and costs.
5G, the latest iteration
of cellular technology,
as specified by the
3GPP, offers an
opportunity to bridge
this gap. Since, LTE-based 5G Terrestrial Broadcast system
is designed and standardized by 3GPP, and is part of the
3GPP family of standards, it can be fully integrated into
3GPP-compliant devices and complemented by
conventional mobile broadband data In the new 5G
Broadcast transmission.

According to Rohde & Schwarz, 5G Broadcast
supports features needed for broadcasters such as: high-
power deployments; operation without SIM card; support
of ultra-high frequency (UHF) spectrum; and support of
fixed reception. The integration with the 3GPP stack allows
for advanced features such as emergency notifications,
interactive broadcasts, etc. The 5G Broadcast system, apart
from its ease of integration in handsets, inherits features of
cellular systems such as support of multiple antennas, carrier
aggregation, etc. 5G Broadcast system has continuously
evolved during the last few releases and may be further
enhanced to meet new use cases/requirements.

5G Broadcast supports new ways of broadcasting
where the resources (infrastructure and frequencies) might
be shared between various stakeholders to create new
applications ranging from time-limited local services (like
Venue Casting in extremely dense local areas) to
nationwide services (like terrestrial based- Positioning,
Navigation and Timing) while using limited capacity out
of all existing slices.

Figure 2: Universal access provided by a single FTA broadcast network

maaobaa[la naoTvak- Aa^proTr yaa ba`a^DkasT naoTvak- jaOsao tIsaro pxa Wara
saMcaailat ikyaa jaa sakta hO.

vat-maana maoM̧  paoT-baola AaOr maaobaa[la ]pkrNaaoM ko ilae Aa^na iDmaaMD
Aa^iDyaao–ivajauAla ³evaI´ maIiDyaa saovaaAaoM ko ivatrNa ka ekmaa~ saaQana

ek yaUinakasT knao@Sana
hO.halaa Mik¸ @ya UAaoesa¸
kvaroja AaOr laagat ko saMbaMQa
maoM GaaTo ko karNa maaobaa[la
yaUinakasT naoTvak- pr evaI
saamaga`I ka baD,o pOmanao pr
iv atrNa m a I iDya a s a o v a a
p`dataAao M ko saaqa–saaqa
]pyaaogakta-AaoM ko dRiYTkaoNa
sao saMtaoYajanak nahIM hO.5jaI¸
s a o l a u l ar tkna IkI ka
navaInatma punaravaRi<a¸ jaOsaaik
3jaIpIpI Wara inaid-YT ikyaa
gayaa hO̧  [sa AMtr kao paTnao
ka Avasar p`dana krta

hO.caUMik elaTI[- AaQaairt 5jaI TorisT/yala ba`a^DkasT isasTma kao 3jaIpIpI
Wara iDjaa[na AaOr maanakIkRt ikyaa gayaa hO AaOr yah maanakaoM ko 3jaIpIpI
pirvaar ka ihssaa hO̧  [sao pUrI trh sao 3jaIpIpI Anau$p ]pkrNaaoM maoM
ekIkRt ikyaa jaa sakta hO AaOr nayao 5jaI ba`a^DkasT T/aMsaimaSana maoM
parMpirk maaobaa[la ba`a^DbaOMD DoTa Wara pUrk ikyaa jaa sakta hO.

raohDo eMD Svaaja,- ko Anausaar 5jaI p̀saarNa p̀saarkaoM ko ilae AavaSyak
sauivaQaaAaoM ka samaqa-na krta hO̧  jaOsao–]cca Sai@t pirinayaaojana¸ isama kaD- ko
ibanaa saMcaalana¸ Ait ]cca ÍI@vaoMsaI ³yaUecaef´ spo@T/ma ka samaqa-na AaOr
if@sD irsaoPSana ka samaqa-na.3jaIpIpI sTOk ko saaqa ekIkrNa AapatkalaIna
saUcanaaAaoM̧  [MTrOi@Tva p̀saarNa Aaid jaOsaI ]nnat sauivaQaaAaoM ka samaqa-na krtI
hO.5jaI p̀saarNa p̀NaalaI¸ hOMDsaoT maoM ekIkrNa kI AasaanaI ko Alaavaa¸
saolaular isasTma kI ivaSaoYataAaoM jaOsao ik k[- eMTInaa¸ kOroja ek~IkrNa Aaid
ka samaqa-na krtI hO.5jaI p̀saarNa isasTma ipClao kuC irlaIja ko daOrana
lagaatar ivakisat huAa hO AaOr nayao ]pyaaoga ko maamalaaoMÀAavaSyaktaAaoM kao
pUra krnao ko ilae [sao AaOr baZ,ayaa jaa sakta hO.

5jaI ba`a^DkasT p`saarNa ko nayao trIkaoM ka samaqa-na krta hO jahaM
saMsaaQanaaoM ³bauinayaadI Z,aMcao AaOr ÍI@vaoMsaI´ kao ivaiBanna ihtQaarkaoM ko baIca
saaJaa ikyaa jaa sakta hO taik samaya saIimat sqaanaIya saovaaAaoM ³jaOsao
A%yaMt Ganao sqaanaIya xao~aoM maoM vaonyaU kaisTMga´ sao laokr raYT/vyaapI saovaaAaoM
³jaOsao TorisT/yala AaQaairt paoijaSainaMga¸ naoivagaoSana AaOr Ta[imaMga´ saBaI
maaOjaUda slaa[sa maoM sao saIimat xamata ka ]pyaaoga krto hue.
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5G Broadcast offers network operators two different
ways of network deployment:

i) An overlay network whereby high-power 5G broadcast
transmitters are able to cover large geographic areas
with 5G signals in order to enhance the capability of
the cellular unicast network. In this, the infrastructure
of a simplified LTE network that enables unicast-based
bidirectional communication can be upgraded to
enable multicast and broadcast services. With a
simplified architecture, in addition to MFN (Multi-
Frequency Network) or SFN (Single-Frequency
Network) transmission mode in the access network,
few infrastructure elements are needed in core
networks to support lower latency and transparent
transmission.

ii) To upgrade existing cellular sites using supplementary
downlink (SDL), in which unicast cells can be
enhanced by 5G broadcast SDLs to maintain spectrum
efficiency and coverage. They can be used in either
dedicated
mode or
m i x e d
mode. In
t h i s
solut ion,
instead of
having an
HPT/MPT
as in an
o v e r l a y
infrastructure,
the focus
is on SDL-
based transmitters, i.e., Low Power Transmitters
(LPTs) within existing cellular sites to have a localized
multicast and broadcast approach.

Some of the benefits of 5G broadcasts include:
Wider coverage and spectrum efficiency:

Broadcasting information via overlay networks is
much more efficient than sending it hundreds of thousands
of times to mobile network cells. Owing to greater cell
coverage, this improved flexibility will substantially reduce
deployment and operation costs.
Better quality of service:

Consumers expect higher quality with High
Definition (HD) and Ultra-High Definition (UHD)
resolutions as well as high dynamic range (HDR) for better

Figure 3: LTE-based 5G Terrestrial Broadcast for TV and radio distribution
(Source: 5G-MAG Explainer - LTE-based 5G Terrestrial Broadcast)

5jaI ba`a^DkasT naoTvak- Aa^proTraoM kao naoTvak- pirinayaaojana ko dao
Alaga–Alaga trIko p`dana krta hO:
1´ ek Aaovarlao naoTvak- ijasako Wara saolaular yaUinakasT naoTvak- kI

xamata baZ,anao ko ilae ]cca Sai@t 5jaI p`saarNa T/aMsamaITr 5jaI
isaganalaaoM ko saaqa baD,o BaaOgaaoilak xao~ kao kvar krnao maoM saxama
hO.[samaoM ek sarlaIkRt elaTI[- naoTvak- ka bauinayadI Z,aMcaa¸ jaao
yaUinakasT AaQaairt dao trfa saMcaar kao saxama krta hO¸ kao
malTIkasT AaOr p`saarNa saovaaAaoM kao saxama krnao ko ilae ApgaòD
ikyaa jaa sakta hO.e@saosa naoTvak- maoM emaefena ³malTI ÍI@vaoMsaI
naoTvak-́  yaa esaefena ³isaMgala ÍI@vaoMsaI naoTvak-́  T/aMsaimaSana maaoD
ko Alaavaa ek sarlaIkRt Aaik-To@car ko saaqa¸ laao laoTMosaI AaOr
pardSaI- T/aMsaimaSana ka samaqa-na krnao ko ilae kaor naoTvak- maoM kuC
[MÍasT/@car t%vaaoM kI AavaSyakta haotI hO.

2´ pUrk Da]nailaMk ³esaDIela´ ka ]pyaaoga krko maaOjaUda saolaular
saa[TaoM kao ApgaòD krnaa¸ ijasamaoM spo@T/ma dxata AaOr kvaroja kao
banaayao rKnao ko ilae yaUinakasT saola kao 5jaI p`saarNa esaDIela

Wara baZ , ayaa jaa
sakta h O.]naka
]pyaaoga samaip-t maaoD
yaa imaiEat maaoD maoM
ikyaa jaa sakta
hO.[sa samaaQaana maoM¸
ek Aa o v arla o
[MÍa^sT/@car ko $p
maoM ecapITIÀemapITI
ha o n a o  k o b aja ay a
esaDIela AaQaairt

T/aMsamaITraoM pr Qyaana koMid`t ikyaa gayaa hO yaanaI maaOjaUda saolaular
saa[TaoM ko BaItr laao pavar T/aMsamaITr ³elapITI´ sqaanaIya malTIkasT
AaOr ba`a^DkasT dRiYTkaoNa rKnao ko ilae.

5jaI p`saarNa ko kuC laaBaao M ma o M Saaimala hO5jaI p`saarNa ko kuC laaBaao M ma o M Saaimala hO5jaI p`saarNa ko kuC laaBaao M ma o M Saaimala hO5jaI p`saarNa ko kuC laaBaao M ma o M Saaimala hO5jaI p`saarNa ko kuC laaBaao M ma o M Saaimala hO

vyaapk kvaroja AaOr spo@T/ma daxata:vyaapk kvaroja AaOr spo@T/ma daxata:vyaapk kvaroja AaOr spo@T/ma daxata:vyaapk kvaroja AaOr spo@T/ma daxata:vyaapk kvaroja AaOr spo@T/ma daxata:
Aaovarlao naoTvak- ko maa~yama sao saUcanaa ka p`saarNa maaobaa[la saola

kao saOkD,aoM hjaaraoM baar Baojanao kI tulanaa maoM khIM AiQak kuSala hO.AiQak
saola kvaroja ko karNa yah baohtr lacaIlaapna pirinayaaojana AaOr saMcaalana
laagat kao kafI hd tk kma kr dogaa.

sa ovaa kI ba ohtr ga uNava<aa:sa ovaa kI ba ohtr ga uNava<aa:sa ovaa kI ba ohtr ga uNava<aa:sa ovaa kI ba ohtr ga uNava<aa:sa ovaa kI ba ohtr ga uNava<aa:
]pBaao@ta baohtr ip@car @vaailaTI ko ilae ha[- DoifinaSana

³ecaDI´ rojaaolyaUSana ko saaqa–saaqa ha[- Dayanaaimak roMja ³ecaDIAar´ ko
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picture quality. With lower latency and higher flexibility,
consumer experience can be improved with more real-time
applications.
Free-to-air and/or encrypted Received Only Mode:

In this new environment, there will be dedicated
carriers with 100% broadcast/multicast allocation in
downlink mode. Services will be distributed in such a
way that all kinds of devices can receive them including
smart cars and smart home appliances. Since, no SIM
card is necessary, consumers are required to be within
coverage zone for receive-only mode.
Simplified architecture:

In addition to MFN or SFN transmission mode in the
access network, only a few infrastructure elements are
needed in core networks.

Smart pipes:
With the 5G Broadcast, the data pipe will be smarter

as this can selectively offload content meant for one-to-
many communications to the other.

(iii) Satellite Networks for Broadcast and
Telecom Services
Satellite networks are used to provide two major

types of services: TV services (associated with broadcast
services) and telecommunication services (associated with
two-way communication services, symmetric telephony, or
asymmetric – internet access). One or more satellite networks
can be deployed under the coverage of a single satellite
and operated by a satellite network operator. It relies on a
ground segment and utilizes some satellite on-board
resources. The ground segment is composed of a user
segment and a control and management segment, which
are also considered as parts of the space segment.

For TV services, satellites are of paramount
importance for satellite news gathering (SNG), for the
exchange of programmes between broadcasters, and for
distributing programmes to terrestrial broadcasting
stations and cable heads, or directly to the individual
consumer. The latter are commonly called direct
broadcasting by satellite (DBS) systems, or direct-to-
home (DTH) systems.

In the user segment, satellite terminals (STs) are
connected to the end-user customer premises equipment
(CPE), and hub or gateway stations connected to terrestrial
networks. Satellite terminals are earth stations connected
to CPE, sending carriers to, or receiving carriers from a
satellite. They constitute the satellite access points of a

saaqa ]cca gauNava<aa kI ]mmaId kr sakto hOM.laao laoToMsaI AaOr ]cca
lacaIlaapna ko  saaqa AiQak rIyala Ta[ma AavaodnaaoM ko saaqa ]pBaao@ta
AnauBava maoM sauQaar ikyaa jaa sakta hO.
ÍI–TU–eyarÀyaa einËPToD p`aPt Aa^naila maa oDÍI–TU–eyarÀyaa einËPToD p`aPt Aa^naila maa oDÍI–TU–eyarÀyaa einËPToD p`aPt Aa^naila maa oDÍI–TU–eyarÀyaa einËPToD p`aPt Aa^naila maa oDÍI–TU–eyarÀyaa einËPToD p`aPt Aa^naila maa oD:

[sa nayao vaatavarNa maoM Da]nailaMk maaoD maoM 100‰ p̀saarNaÀmalTIkasT
AavaMTna ko saaqa samaip-t kOiryar haoMgao.saovaaAaoM kao [sa trh ivatirt
ikyaa jaayaogaa ik smaaT- karaoM AaOr smaaT- GarolaU ]pkrNaaoM saiht saBaI p`kar
ko ]pkrNa ]nhoM p`aPt kr sakoMgao.caUMik kao[- isama kaD- AavaSyak nahIM
hO̧  [sailae ]pBaao@taAaoM irsaIva Aa^naila maaoD ko ilae kvaroja xao~ ko
BaItr haonaa AavaSyak hO.
sarlaIkRt AakI-T o@carsarlaIkRt AakI-T o@carsarlaIkRt AakI-T o@carsarlaIkRt AakI-T o@carsarlaIkRt AakI-T o@car:

e@saosa naoTvak- maoM emaefena yaa esaefena T/aMsaimaSana maaoD ko
Alaavaa kaor naoTvak- maoM kovala bauinayaadI Z,aMcao ko t%vaaoM kI AavaSyakta
haotI hO.
smaaT - pa[psmaaT - pa[psmaaT - pa[psmaaT - pa[psmaaT - pa[p:

5jaI ba`a^DkasT ko saaqa DoTa pa[p smaaT- hao jaayaogaa @yaaoMik yah
ek sao k[- saMcaar ko ilae cauinaMda saamaga`I kao dUsaro ko ilae AplaaoD kr
sakta hO.
(iii) p`saarNa AaOr dUrsaMcaar saovaaAaoM ko ilae saOTolaa[T naoTvak-p`saarNa AaOr dUrsaMcaar saovaaAaoM ko ilae saOTolaa[T naoTvak-p`saarNa AaOr dUrsaMcaar saovaaAaoM ko ilae saOTolaa[T naoTvak-p`saarNa AaOr dUrsaMcaar saovaaAaoM ko ilae saOTolaa[T naoTvak-p`saarNa AaOr dUrsaMcaar saovaaAaoM ko ilae saOTolaa[T naoTvak-

saOTolaa[T naoTvak- ka ]pyaaoga dao p`mauK p`kar kI saovaaAaoM kao
p`dana krnao ko ilae ikyaa jaata hO: TIvaI saovaayaoM ³p`saarNa saovaaAaoM sao
saMbaMw´ AaOr dUrsaMcaar saovaayaoM ³daotrfa saMcaar saovaaAaoM̧  isamaOiT/k TolaIfaonaI
yaa isamaOiT/k [MTrnaoT e@saosa sao saMbaw´ ek yaa ek sao AiQak saOTolaa[T
naoTvak- kao ek saOTolaa[T ko kvaroja ko tht tOnaat ikyaa jaa sakta hO
AaOr saOTolaa[T naoTvak- Aa^proTr Wara saMcaailat ikyaa jaa sakta hO.yah
ek ga`a]MD saogamaoMT pr inaBa-r krta hO AaOr kuC saOTolaa[T Aa^na baaoD-
saMsaaQanaaoM ka ]pyaaoga krta hO.ga`a]MD saogamaoMT maoM ek yaUjar saogamaoMT AaOr
ek kMT/aola eMD maOnaojamaoMT saogamaoMT sao banaa hO ijasao sposa saogamaoMT ko ihssao ko
$p maoM BaI maanaa jaata hO.

TIvaI saovaaAaoM ko ilae saOTolaa[T samaacaar ek~Na ³esaenajaI´ ko
ilae p`saarkaoM ko baIca kaya-ËmaaoM ko Aadana–p`dana ko ilae AaOr TorisT/yala
p`saarNa sToSanaaoM AaOr kobala p`mauKaoM yaa saIQao vyai@tgat ]pBaao@taAaoM kao
kaya-Ëma ivatirt krnao ko ilae saOTolaa[T savaao-pir hO.]<araw- kao Da^yaro@T
ba`a^DkaisTMga baa^ya saOTolaa[T ³DIbaIesa´ isasTma yaa Da^yaro@T–TU–haoma
³DITIeca´isasTma Wara saIQaa p`saarNa kha jaata hO.

]pBaao@ta KMD maoM saOTolaa[T Tima-nala ³esaTI´ AMitma ]pyaaogakta-
gàahk pirsar ]pkrNa ³saIpI[-́  sao jauD,o hOM̧  AaOr TorisT/yala naoTvak- sao jauD,o
hba yaa gaoTvao sToSana hO.saOTolaa[T Tima-nala saIpI[- sao jauD,o Aqa- sToSana hOM jaao
iksaI BaI saOTolaa[T kao kOirja Baoja rho hOM yaa kOirja p̀aPt kr rho hOM.vao ek
naoTvak- ko saOTolaa[T phuMca ibaMduAaoM ka gazna krto hOM.jaba saOTolaa[T naoTvak-
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network, when the satellite network is a digital video
broadcast with return channel via satellite (DVB-RCS)
network, satellite terminals are also called return channel
satellite terminals (RCST).

A satellite broadcast network consists of a
transmitting hub station and a number of receive-only earth
stations and uses the resource of one or several channels
(transponders) of a communications satellite. It relies on a
star topology and point-to-multipoint connectivity. Links
are unidirectional, from the hub towards the earth stations.
An evolution of this network architecture and its associated
services consists of introducing interactivity due to a low-
data-rate return link transmitted from the earth stations
towards the hub. This allows the offering of interactive TV
or video-on-demand services.

A broadband satellite network consists of one or
several gateways (or hubs) and a number of satellite
terminals with receive and transmit capability and uses the
resource of one or several channels (transponders) of a
communication satellite. It can rely on a variety of network
topologies (star, multi-star, mesh, or hybrid star/mesh) and
provide a variety of types of connectivity and links are
bidirectional. The characteristics of the satellite terminals
and the gateways or hubs can vary a lot according to the
market that is addressed.

Broadband satellite networks are designed to offer
most of the services provided by terrestrial Internet
networks. Internet service provision by satellite is mainly
addressed through the widely accepted digital video
broadcasting (DVB) standards family. The satellite-specific
DVB-return channel satellite standard (DVB-RCS) family
provides the specification for the return traffic flows from
DVB-RCS terminals (DVB-RCST) to gateways.

In general, satellite system supports symmetric
predictive traffic, as well as bursty traffic generated by large
number of users, owing to dynamic allocation. The satellite
system supports interworking with terrestrial networks as
well as IP networks. The satellite system supports integrated
IP-based data services and native MPEG video
broadcasting. 

saOTolaa[T ³DIvaIbaI–AarsaIesa´ naoTvak- ko maaQyama sao irTna- caOnala ko saaqa
ek iDijaTla vaIiDyaao p̀saarNa haota hO tao saOTolaa[T Tima-nalaaoM kao irTna- caOnala
saOTolaa[T Tima-nala ³AarsaIesaTI´ BaI kha jaata hO.

ek saOTolaa[T p`saarNa naoTvak- maoM ek T/aMsaimaSana hba sToSana AaOr
k[- irsaIva Aaonaila Aqa- sToSana haoto hOM AaOr ek saMcaar saOTolaa[T ko ek
yaa k[- caOnalaaoM ³T/aMsapaoMDr´ ko saMsaaQana ka ]pyaaoga krto hOM.yah ek
sTar Taopaolaa^jaI AaOr Pvaa[MT TU malTI Pvaa[MT knaoi@TivaTI pr inaBa-r
krta hO.ilaMk yaUinaDa^yaro@Sanala hOM hba sao Aqa-sToSana kI Aaor.[sa
naoTvak- Aaik-To@car AaOr [sasao jauD,I saovaaAaoM ko ivakasa maoM Aqa-sToSanaaoM sao
hba kI Aaor pòirYa kma–DoTa–irTna- ilaMk ko karNa [MToroi@TivaTI ka
pircaya Saaimala hO.yah [MTrOi@Tva TIvaI yaa vaIiDyaao Aa^na iDmaaMD saovaaAaoM
kI poSakSa kI Anaumait dota hO.ek ba`a^DbaOMD saOTolaa[T naoTvak- maoM ek
yaa k[- gaoTvao ³hba´ AaOr k[- saOTolaa[T Tima-nala haoto hOM jaao irsaIva krnao
AaOr T/aMsamaIT krnao kI xamata rKto hOM AaOr ek saMcaar saOTolaa[T ko ek
yaa k[- caOnalaaoM ³T/aMsapaoMDr´ ko saMsaaQana ka ]pyaaoga krto hOM.yah ivaiBanna
p̀kar ko naoTvak- TaopaolaâjaI ³sTar¸ malTI sTar¸ maoSa yaa ha[ibàD sTarÀmaoSa´
pr Baraosaa kr sakta hO AaOr ivaiBanna p`kar kI knaoi@TivaTI p`dana
krta hO AaOr ilaMk dao trfa haota hO.saOTolaa[T Tima-nalaaoM AaOr gaoTvao yaa
hba kI ivaSaoYatayaoM baajaar ko Anausaar bahut iBanna hao saktI hO.

ba`a^DbaOMD saOTolaa[T naoTvak- TorisT/yala [MTrnaoT Wara p`dana kI
jaanao vaalaI AiQakaMSa saovaaAaoM kao poSakSa krnao ko ilae iDjaa[na ikyao
gayao hOM.saOTolaa[T Wara [MTrnaoT saovaa p`avaQaana mau#ya $p sao vyaapk $p sao
svaIkRt iDijaTla vaIiDyaao p`saarNa ³DIvaIbaI´ maanak pirvaar ko maaQyama sao
saMbaaoiQat ikyaa jaata hO.saOTolaa[T ivaiSaYT DIvaIbaI–irTna- caOnala saOTolaa[T
maanak ³DIvaIbaI–AarsaIesa´ pirvaar DIvaIbaI–AarsaIesa Tima-nalaaoM ³DIvaIbaI–
AarsaIesaTI´ sao gaoTvao pr irTna- T/Oifk p`vaah ko ilae ivainado-Sa p`dana
krta hO.

saamaanyataOr pr¸ saOTolaa[T p`NaalaI gaitSaIla AavaMTna ko karNa¸
baD,I saM#yaa maoM ]pyaaogakta-AaoM Wara ]%pnna isamaOiT/k BaivaYya kho jaanao
vaalao T/Oifk ko saaqa–saaqa basT/I- T/Oifk ka BaI samaqa-na krtI hO.saOTolaa[T
p̀NaalaI TorisT/yala naoTvak- ko saaqa saaqa Aa[-pI naoTvak- ko saaqa [MTrvaik-Mga
ka samaqa-na krtI hO.saOTolaa[T p`NaalaI ekIkRt Aa[-pI AaQaairt DoTa
saovaaAaoM AaOr doSaI emapI[-jaI vaIiDyaao p`saarNa ka samaqa-na krtI hO. 
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