
SATELLITE & CABLE TV DECEMBER 2020

PROMOTING &
BOOSTING

BROADBAND
CONNECTIVITY

Broadband connectivity has received a boost
with the Govt’s Digital India initiative.

Boosting and promoting the broadband
connectivity across the hinterland in India

and metros will result in a growth trajectory
for the CATV domain.

Currently, India has the second highest number of
online consumers in the world, accounting for about 10%
of the world’s internet population. However, when we
compare the same with India’s share in the world population
which is approximately
16%–17%, even this
achievement looks below
par. This becomes more
alarming when we compare
the fixed broadband
penetration. As per
www.statista.com, in 2019, it
is estimated that, at global
level, wired broadband
subscriptions reached 14.9
active subscriptions per 100
inhabitants of the global
population. In comparison,
in India, we have
approximately 1.5 active
subscriptions per 100
inhabitants only. The region-
wise details of fixed
broadband internet
subscription rate in 2019 are given in Figure 1.

The Government has notified the policy objectives
through NDCP-2018, one of those is to provide universal
broadband connectivity @ 50 Mbps. To meet this NDCP-
2018 objective, there are two important aspects that need a
careful deliberation. One is to achieve universal broadband
connectivity or ‘broadband for all’ objective; another is
speed enhancement from 11–12 Mbps presently to average
50 Mbps.

Fig. 1: REGION-WISE FIXED BROADBAND
SUBSCRIPTION RATE 2019
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ba`a^DbaOMD knaoi@TivaTI kao sarkar kI iDijaTla phla ko
saaqa baZ,avaa imalaa hO.Baart ko BaItrI BaagaaoM va

mahanagaraoM maoM ba`a^DbaOMD knaoi@TivaTI kao baZ,avaa donao ka
pirNaama saIeTIvaI xao~ ko ilae ivakasa p`xaop pqa ko

$p maoM haogaa.

vat-maana maoM̧  Baart maoM Aa^nalaa[na ]pBaao@taAaoM kI dUsarI sabasao
baD,I saM#yaa hO̧  jaao duinayaa kI [MTrnaoT AabaadI ka lagaBaga 10 p`itSat
hO.halaaMik¸ jaba hma duinayaa kI AabaadI maoM Baart kI ihssaodarI kI
tulanaa krto hOM̧  jaao lagaBaga 16–17‰ hO̧  tao yah ]plaibQa ]mmaId ko

mautaibak nahIM hO.jaba hma if@sD
ba`a^DbaOMD pOz sao [sakI tulanaa krto
hOM tao yah AaOr BaI Ktrnaak hao
j a atI h O.2019 ma o M
www.statista.com ko mautaibak
yah Anaumaana hO ik vaOiSvakstr pr
vaayaD- ba`a^DbaOMD sabsaËIPSana vaOiSvak
AabaadI ko p̀%yaok 100 inavaaisayaaoM maoM
14º9 saiËya sadsyaaoM tk phuMca gayaa
hO.[sakI tulanaa maoM Baart maoM p̀it
100 inavaaisayaaoM pr lagaBaga maa~ 1º5
saiËya sabsaËa[bar hOM.2019 maoM
if@sD bàâDbaOMD [MTrnaoT sabsaËIPSana
dr ka ivavarNa icà~ 1 maoM idyaa gayaa
hO.
sarkar nao enaDIsaIpI–2018 ko

maaQyama sao naIitgat ]_oSyaaoM kao AiQasaUicat ikyaa hO̧  ]namaoM sao ek saava-
BaaOimak ba`a^DbaOMD knaoi@TivaTI 50 emabaIpIesa p`dana krnaa hO.enaDIsaIpI–
2018 ko [sa ]_oSya kao pUra krnao ko ilae dao mah%vapUNa- phlauAaoM pr
Qyaana donao yaaogya ivacaar ivamaSa- kI AavaSyakta hO.ek saava-BaaOimak
ba`a^DbaOMD knaoi@TivaTI yaa saBaI ]_oSyaaoM ko ilae ba`a^DbaOMD kao p`aPt krnaa
hO: dUsara hO maaOjaUda 11–12 emabaIpIesa sao AaOsat 50 emabaIpIesa tk
spID kao baZ,anaa hO.
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MOBILE BROADBAND
Mobile internet has better availability and generally

proves to be more affordable for low to medium usage than
fixed-line broadband. As per the available details, at macro
level, except in some left out areas where the Government is
executing certain schemes through USOF to fill the gaps in
mobile broadband coverage, the wireless broadband
coverage is available across the country.

Further, Wi-Fi technologies can play a significant
role in the penetration of mobile broadband due to ease of
deployment and faster rollout. In rural and remote locations
where spread of houses is limited to a smaller area, wireless
coverage using Wi-Fi technology may be cost effective and
easy to maintain. In this manner, cellular and Wi-Fi
technologies could complement each other in delivering
the mobile broadband services.

In general, TSPs/ISPs may
incur substantially lesser costs in
setting up Wi-Fi access
infrastructure compared to mobile
broadband networks like 3G/4G,
especially in rural and remote areas.
This is on account of the fact that
Wi-Fi technology utilises unlicensed
spectrum, the equipment is both
cheaper and more readily available,
and maintenance and operational
costs are significantly lower. The
lower cost of Wi-Fi delivery should easily translate into
lower prices per GB for the end users, making it a more
affordable service. Added to this is the fact that Wi-Fi
networks can often offer faster speeds compared to mobile
broadband, allowing users to access more bandwidth-
intensive applications and content.

Despite significant progress in the space of mobile
broadband, delivering reliable and affordable broadband
services in the dense urban areas, inside the buildings, and
rural and remote areas remains a challenge. World over,
‘Wi-Fi hotspots’ are used to fill this gap in cellular coverage.
Moreover, in cellular covered areas, Wi-Fi may allow TSPs
to offload their cellular data. While doing so, operators can
offer a better user experience and higher access speeds to
subscribers in Wi-Fi zone, hence facilitating subscriber
satisfaction and retention.

Accordingly, the Authority issued its
recommendations dated 9th March 2017 to the Government
on ''Proliferation of Broadband through Public Wi-Fi
Networks'' to promote use of Wi-Fi technology, which uses
the unlicensed spectrum.

maa obaa[la ba `a ^Dba O MDmaa obaa[la ba `a ^Dba O MDmaa obaa[la ba `a ^Dba O MDmaa obaa[la ba `a ^Dba O MDmaa obaa[la ba `a ^Dba O MD
maaobaa[la [MTrnaoT kI baohtr ]plabQata hO AaOr AamataOr pr

if@sD laa[na bàâDbaOMD kI tulanaa maoM kma sao maQyama [stomaala ko ilae AiQak
ikfayatI saaibat huAa hO.]plabQa ivavarNa ko Anausaar¸ maOËao str pr kuC
bacao hue xao~aoM kao CaoD,kr¸ jahaM sarkar maaobaa[la ba`a^DbaOMD kvaroja maoM
AMtrala kao Barnao ko ilae yaUesaAaoef ko maaQyama sao kuC yaaojanaaAaoM kao
iËyaainvat kr rhI hO̧  vaayarlaosa bàâDbaOMD pUro doSa maoM ]plabQa hO.

[sako Alaavaa vaa[-fa[- tknaIkI p`stuitkrNa maoM AasaanaI AaOr
tojaI sao raolaAa]T ko karNa maaobaa[la ba`a^DbaOMD ko p`vaoSa maoM mah%vapUNa-
BaUimaka inaBaa saktI hO.ga`amaINa AaOr dUrdraja ko sqaanaaooM̧  jahaM GaraoM ka
p`saar ek CaoTo xao~ tk saIimat hO̧  vaa[-fa[- tknaIkI ka ]pyaaoga krko
vaayarlaosa kvaroja kao AaOr laagat p`BaavaI banaayao rKnao maoM AasaanaI hao
saktI hO.[sa trh sao̧  saolaular AaOr vaa[-–fa[- tknaIkI maaobaa[la ba`a^DbaOMD
saovaaaAaoM kao p`dana krnao maoM ek dUsaro ka pUrk hao saktI hO.

saamaanya ta Or pr TIesapIÀAa[-esapI¸
3jaIÀ4jaI jaOsao maaobaa[la bàâDbaOMD naoTvak- kI
tulanaa maoM ivaSaoYa $p sao gàamaINa AaOr dUrdraja
ko xao~aoM maoM vaa[-–fa[- e@saosa [MÍasT/@car sqaaipt
krnao maoM kafI kma laagat laa sakto hOM.yah
[sa tqya ko karNa hO ik vaa[-–fa[- tknaIk
ibanaa laa[saoMsa vaalao spo@T/ma ka ]pyaaoga krtI
hO̧  ]pkrNa sasta AaOr AiQak AasaanaI sao
]plabQa hO̧  saaqa hI rKrKava va pircaalana
laagat kafI kma hO.vaa[-–fa[- iDilavarI ko

kma laagat kao AasaanaI sao AMitma ]pyaaogakta-AaoM ko p̀it jaIbaI kma kImataoM
maoM laixat haonaa caaihe¸ ijasasao yah ek AiQak sastI saovaa bana jaatI
hO.yah [sa tqya maoM jaaoD,a gayaa hO ik vaa[-–fa[- naoTvak- A@sar maaobaa[la
bàâDbaOMD kI tulanaa maoM toja gait kI poSakSa kr sakta hOM̧  ijasasao ]pyaaogakta-
AiQak baOMDivaD\qa gahna Anaup̀yaaogaaoM AaOr saamagàI ka ]pyaaoga kr sakto hOM.

maaobaa[la ba`a^DbaOMD xao~ maoM mah%vapUNa- p`gait ko baavajaUd Ganao SahrI
xao~aoM maoM [maartaoM ko AMdr AaOr ga`amaINa va dUrdraja ko xao~aoM maoM ivaSvanaIya va
sastI ba`a^DbaOMD saovaayaoM p`dana krnaa ek caunaaOtI banaa huAa hO.duinayaa Bar maoM
‘vaa[-–fa[- ha^Tspa^T’ ka ]pyaaoga saolaular kvaroja maoM [sa AMtr kao Barnao
ko ilae ikyaa jaata hO.[sako Alaavaa¸ saolaular kvar ikyao gayao xao~aoM maoM
vaa[-fa[- TIesapI kao Apnao saolaular DoTa kao laaoD krnao kI Anaumait do
sakta hO.eosaa krto samaya Aa^proTr vaa[-fa[- jaaona maoM ga`ahkaoM kao baohtr
]pyaaogakta- AnauBava AaOr ]cca gait p`dana kr sakto hOM ijasasao ga`ahkaoM
kI saMtuiYT AaOr p`itQaarNa kI sauivaQaa haotI hO.

[sako mautaibak p`aiQakrNa nao 9 maaca- 2017 kao sarkar kao
vaa[-–fa[- tknaIkI ko ]pyaaoga kao baZ,avaa donao ko ilae saava-jainak p`saar
ko maaQyama sao ‘ba`a^DbaOMD ko p`saar’ pr sauJaava jaarI ikyaa¸ jaao ibanaa laa[saoMsa
vaalao spo@T/ma ka ]pyaaoga krta hO.
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At present, as compared to monthly subscription
charges of fixed broadband, the monthly charges of mobile
broadband are less than one third. As per the report40 ‘ICT
Price Trends 2019’, published by ITU, in India, mobile
broadband services cost less than 1 percent of per capita
Gross National Income (GNI). As Wi-Fi technology use
unlicensed spectrum, which is free, broadband services
delivered using Wi-Fi technology would be even more
affordable.

Accessibility of mobile broadband is also
improving day by day as new as well as pre-owned mobile
devices like Smartphones and Tablets are becoming
affordable for masses. Further, the significant increase
in uptake of video consumption in native languages and
availability of multilingual keypads of mobile devices in
Indian languages has reduced the language barrier and
improved accessibility. Behind the regularly increasing
subscriptions of mobile broadband services, better
availability, affordability, and accessibility may be the
important factors.

As the NDCP-2018 aims to provide universal
broadband connectivity by 2022, still approximately 40% of
total mobile subscribers are not accessing data services.
Achieving ‘broadband for all’ objective of the NDCP-2018
may be possible using wireless technologies only.

FIXED BROADBAND
In promoting fixed

broadband connectivity
also, these three factors, i.e.,
availability, affordability, and
accessibility, could be of
considerable importance. It is
pertinent to note here that,
now a days, generally, the
converged devices such as
Smartphones and Tablets are
commonly used for
accessing mobile as well as
fixed broadband. Therefore,
to a large extent, the issue of
accessibility may not be the limiting factor in growth of
fixed broadband.

Fixed broadband service stands out when it comes
to reliability, speed, and cost per GB of data consumption,
while mobile broadband takes a lead due to its basic
characteristic, viz., mobility. With fixed broadband, one can
get up to Gigabit per second with symmetrical download
and upload speeds and very low latency when compared to

TABLE 1: PERFORMANCE METRICS OF
FIXED AND MOBILE BROADBAND

Performance metrics Fixed Broadband Mobile Broadband

Latency Low Relatively higher

Reliability Highly reliable Less reliable

Mobility Mobility restricted Full mobility
within the premises

Minimum Speed Assurance Possible Not possible
Maximum Speed Up to one Gbps Up to 100 Mbps
Affordability More affordable for More affordable for

heavy users light users

vat-maana maoM̧  if@sD ba`a^DbaOMD kI maaisak sadsyata Saulk kI tulanaa
maoM maaobaa[la ba`a^DbaOMD ka maaisak Saulk ek itha[- sao BaI kma hO.Baart maoM
Aa[-TIyaU Wara p`kaiSat irpaoT- ‘Aa[-saITI p`a[sa T/oMD 2019’ ko Anausaar
maaobaa[la ba`a^DbaOMD saovaaAaoM kI laagat p`it vyai@t sakla raYT/Iya Aaya
³jaIenaAa[-́  ko 1 p`itSat sao BaI kma hO.caUMik vaa[-fa[- tknaIkI ibanaa
laa[saoMsa vaalao spo@T/ma ka ]pyaaoga krtI hO̧  jaao mauFt hO̧  [sailae vaa[-fa[-
tknaIkI ka ]pyaaoga krko ivatirt kI jaanao vaalaI ba`a^DbaOMD saovaayaoM AaOr
sastI haogaI.

maaobaa[la ba`a^DbaOMD kI phuMca maoM BaI idna–p`itidna sauQaar hao rhI hO
AaOr saaqa hI nayao svaaima%va vaalao maaobaa[la ]pkrNaaoM jaOsao smaaT-faona AaOr
TObalaoT Aama laaogaaoM ko ilae sasto haoto jaa rho hOM.[sako Alaavaa¸ doSaI
BaaYaaAaoM maoM vaIiDyaao Kpt AaOr BaartIya BaaYaaAaoM maoM maaobaa[la ]pkrNaaoM ko
bahuBaaYaI kIpOD kI ]plabQata maoM ]llaoKnaIya vaRiw nao BaaYaa kI baaQaa kao
kma idyaa hO AaOr phuMca maoM sauQaar ikyaa hO.maaobaa[la ba`a^DbaOMD saovaaAaoM kI
inayaimat $p sao baZ,tI sadsyata ko pICo baohtr ]plabQata saamaqya- AaOr
phuMca mah%vapUNa- kark hao sakto hOM.

jaOsaaik enaDIsaIpI–2018 ka laxya 2022 tk saava-BaaOimak
ba`a^DbaOMD knaoi@TivaTI p`danaa krnaa hO̧  ABaI BaI kula maaobaa[la ga`ahkaoM ka
lagaBaga 40‰ DoTa saovaaAaoM tk nahIM phuMca rha hO.enaDIsaIpI–2018 ko
saBaI ]_oSyaaoM ko ilae ba`a^DbaOMD p`aPt krnaa kovala vaayarlaosa tknaIkI ka
]pyaaoga krko saMBava hao sakta hO.

if@sD ba `a ^Dba O MDif@sD ba `a ^Dba O MDif@sD ba `a ^Dba O MDif@sD ba `a ^Dba O MDif@sD ba `a ^Dba O MD
if@sD ba`a^DbaOMD knaoi@TivaTI kao
baZ,avaa donao maoM̧  yao tIna kark¸ Aqaa-
t ]plabQata¸ saamaqya- va phuMca¸
kafI mah%va rKto hOM.yahaM yah naaoT
krnaa kafI ]icat haogaa ik Aba¸
ek idna maoM¸ AamataOr pr¸ smaaT-
faona AaOr TObalaoT jaOsao pirvait-t
]pkrNaaoM ka ]pyaaoga AamataOr pr
maaobaa[la ko saaqa–saaqa inaiScat
ba`a^DbaOMD tk phuMca ko ilae ikyaa
jaata hO.[sailae¸ kafI hd tk¸
e@saoisaibailaTI ka mau_a if@sD

ba`a^DbaOMD ko ivakasa maoM saIimat kark nahIM hao sakta hO.
ivaSvanaIyata¸ gait AaOr DoTa Kpt ko p`it jaIbaI kI laagat ko

karNa if@sD ba`a^DbaOMD saovaa ka pta calata hO̧  jabaik ba`a^DbaOMD ApnaI
bauinayaadI ivaSaoYa&ta¸ Aqaa-t gaitSaIlata ko karNa Aagao baZ,ta hO.if@sD
ba`a^DbaOMD ko saaqa maaobaa[la ba`a^DbaOMD kI tulanaa maoM samaana Da]nalaaoD AaOr
AplaaoD gait AaOr bahut kma ivalaMbata ko saaqa p`it saokoMD gaIgaaibaT tk
jaa sakto hOM.if@sD va maaobaa[la ba`a^DbaOMD ko kuC p`dSa-na maoiT/@sa kI
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mobile broadband. Some of the performance metrics of fixed
and mobile broadband are compared in the Table 1:

In view of the above, generally, the broadband
policies aimed at economic development focus more on
improving fixed broadband penetration. For this, we need
to roll out more and more optical fiber infrastructure in the
access network, both in urban and rural India.

In European countries, primary internet access at
home is provided mainly by fixed technologies. By the
end of 2019, fixed broadband was available to 97%
households41. Among fixed technologies, xDSL has the
largest footprint (91%) followed by DOCSIS 3.0 cable
(46%) and FTTP (34%).

AVAILABILITY AND AFFORDABILITY OF
FIXED BROADBAND

Demand for broadband services plays an important
role in growth of the broadband connectivity. It depends
on customer expectations. Generally, customers expect
reliable and high-speed broadband
services at affordable prices as they
access videos and other bandwidth
hungry applications. Meeting
customer expectations largely
depends on the technologies adopted
by service providers.

A variety of broadband
technologies like xDSL, FTTH, Cable
TV broadband, Wi-Fi, mobile
technologies like 3G, 4G, FWA, etc.,
are available in the market for
delivering broadband services. The
performance, availability, and affordability of broadband
service delivered using different technologies vary.

In India, mobile broadband has better availability
and affordability for cost-conscious subscribers. Though
affordable, but the availability of public Wi-Fi hotspots to
access broadband services is quite poor. The availability of
wireline, i.e., xDSL, FTTH, and Cable TV, broadband
networks is also limited to few cities and, the monthly
subscription rates of fixed wireline broadband are generally
higher than mobile broadband. The availability of FWA
networks is miniscule.

It shows that, presently, other than cellular mobile
technologies, availability of networks of other technologies
is quite limited. There is a need for exploiting blend of wireline
and wireless broadband technologies to promote
broadband connectivity.

Fixed line broadband services are delivered using

tulanaa Tobala 1 maoM kI gayaI hO. ]prao@t ko ma_onajar¸ AamataOr pr¸
Aaiqa-k ivakasa ko ilae laixat ba`a^DbaOMD naIityaaM inaiScat ba`a^DbaOMD pOz maoM
sauQaar pr AiQak Qyaana koMid`t krtI hO.

[sako ilae hmaoM SahrI va ga`amaINa Baart daonaaoM maoM naoTvak- kao
phuMcaanao ko ilae AiQak sao AiQak Aa^piTkla fa[bar AvasaMrcanaa kao
lagaanao kI AavaSyakta haogaI.

yaUraopIya doSaao maoM Gar pr p`aqaimak [MTrnaoT ka ]pyaaoga mau#ya $p
sao inaiScat tknaIkI Wara p`dana ikyaa jaata hO.2019 ko AMt tk¸
if@sD ba`a^DbaOMD 97‰ GaraoM maoM ]plabQa qaa.inaiScat tknaIkI maoM
e@saDIesaela kI sabasao baD,I fuTip` MT ³91‰´ hO¸ [sako baad
DIAaosaIesaAa[-esa 3º0 kobala ³46‰´ AaOr efTITIpI ³34‰´.
if@sD ba`a ^Dba O MD kI ]plabQata va saamaqya -if@sD ba `a ^Dba O MD kI ]plabQata va saamaqya -if@sD ba `a ^Dba O MD kI ]plabQata va saamaqya -if@sD ba `a ^Dba O MD kI ]plabQata va saamaqya -if@sD ba `a ^Dba O MD kI ]plabQata va saamaqya -

ba`a^DbaOMD saovaaAaoM kI maaMga ba`a^DbaOMD knaoi@TivaTI ko ivakasa maoM
mah%vapUNa- BaUimaka inaBaatI hO.yah ga`ahkaoM kI ]mmaId pr inaBa-r krta
hO.AamataOr pr ga`ahk sastI kImataoM pr ivaSvanaIya AaOr ]cca gait vaalaI

ba`a^DbaOMD saovaaAaoM kI ]mmaId krto hOM̧  @yaaoMik vao
vaIiDyaao AaOr Anya baOMDivaD\qa BaUKo Anaup`yaaogaao
tk phuMcato hOM.ga`ahkaoM kI ApoxaaAaoM kao pUra
krnaa kafI hd tk saovaa p`dataAaoM Wara
ApnaayaI gayaI tknaIkI pr inaBa-r krtI hO.
ba`a^DbaOMD saovaa p`dana krnao ko ilae ivaiBanna
p `kar kI ba ` a ^Dba O MD tknaIko M ja Osa o ik
e@saDIesaela¸ efTITIeca¸ kobala TIvaI
ba`a^DbaOMD¸ vaa[-–fa[- maaobaa[la To@naaolaa^jaI jaOsao
3jaI¸ 4jaI¸ efDblaUe jaOsaI maaobaa[la tknaIkI
baajaar maoM ]plabQa hOM.ivaiBanna tknaIkaoM ka

]pyaaoga krko ivatirt ba`a^DbaOMD saovaa ko p`dSa-na¸ ]plabQata va saamaqya- maoM
iBannata hO.

Baart maoM̧  jaOsaaik phlao hI ]llaoK ikyaa gayaa hO ik maaobaa[la
ba`a^DbaOMD kI baohtr ]plabQata AaOr laagat ko p`it sacaot ga`ahkaoM ko ilae
saamaqya- hO.halaaMik sastI hO̧  laoikna ba`a^DbaOMD saovaaAaoM tk phuMcanao ko ilae
saava-jainak vaa[-fa[- ha^Tspa^T kI ]plabQata kafI Kraba hO.vaayarlaayana
yaaina e@saDIesaela¸ efTITIeca¸ AaOr kobala TIvaI ba`a^DbaOMD kI ]plabQata
BaI kuC Sahrao tk saIimat hO AaOr if@sD vaayarlaa[na ba`a^DbaOMD kI maaisak
droM AamataOr pr maaobaa[la ba`a^DbaOMD sao AiQak haotI hO.efDblaUe naoTvak-
kI ]plabQata nyaUnatma hO.

yah dSa-ta hO ik vat-maana maoM saolaular maaobaa[la tknaIkI ko Alaavaa
Anya tknaIikyaaoM ko naoTvak- kI ]plabQata kafI saIimat hO.ba`a^DbaOMD
knaoi@TivaTI kao baZ,avaa donao ko ilae vaayarlaa[na AaOr vaayarlaosa ba`a^DbaOMD
tknaIikyaaoM ko imaEaNa ka daohna krnao kI AavaSyakta hO.

jaOsaaik phlao ]llaoK ikyaa gayaa hO ik if@sD laa[na ba`a^DbaOMD
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various technologies such as xDSL, G.Fast, Data over Cable
Service Interface Specification (DOCSIS), Ethernet, and
GPON, etc. Further it uses multiple mediums like traditional
copper telephone lines, Coaxial cable, OFC, and
combination of these mediums.

Broadband connections using xDSL technologies
are provided over traditional copper telephone lines already
installed to subscriber premises. DSL-based broadband
transmission speeds ranges from several hundred Kbps to
few megabits per second (Mbps). The availability and speed
of an xDSL service depends on the length of cable used
and deteriorates with distance. It requires relatively low
investment in passive infrastructure if the cost of already
laid copper cable is ignored.

The G.Fast specification is developed by the ITU-T
and combines the best aspects of optical fiber networks
and DSL technology to support access speeds of up to 1
Gbps via existing copper twisted pair for loops shorter than
250 meters. The access speed reduces as the distance
increases further. ISPs can use G.Fast to increase broadband
speed without having to extend fiber all the way to the
home42. As G.Fast enables the use of existing assets, it may
reduce the cost of providing broadband services and
therefore improve affordability.
G.Fast technology is deployed
in many countries including
U.K., Israel, and Australia, etc.

More than 50 % of the
existing fixed subscribers are
working on DSL technology.
DSL broadband subscribers
constitute about 60%–70% of
the of total wireline telephony
subscribers working on copper
cable. Accordingly, in India,
there is limited scope for growth of the fixed broadband
using DSL technology.

CATV broadband is usually offered to customers
via the existing CATV network. Since the bandwidth is
shared among several users connected through a last mile
cable, many times, the broadband speed reduces during
peak traffic periods of the day.

In most of the cases, to deliver high speed broadband
services, Cable TV operators deploy Hybrid Fibre-Coaxial
(HFC) networks. The implementation of DOCSIS 3.1 standard
allows for higher bandwidths to end users of up to 10 Gbps.
DOCSIS (Data over Cable Service Interface Specification)
is an international telecommunications standard which
enables the addition of high-bandwidth data transfer to the

saovaaaAaoM kao ivaiBanna tknaIkI jaOsao ik e@saDIesaela¸ jaIºfasT¸ DoTa
Aaovar kobala saiva-sa [MTrfosa spoisaifkoSana (DOCSIS)¸ [-qarnaoT AaOr
jaIpIAaoena Aaid ka ]pyaaoga krko ivatirt ikyaa jaata hO.[sako Alaavaa
yah parMpirk taMbaa TolaIfaona laa[naaoM̧  kao–ei@sayala kobala¸ AaoefsaI va [na
maaQyamaaoM ko saMyaaojana jaOsao ivaiBanna maaQyamaaoM ka [stomaala krta hO.

e@saDIesaela tknaIkaoM ka ]pyaaoga krko ba`a^DbaOMD knao@Sana
parMpirk taMbao ko TolaIfaona laa[naaoM pr p`dana ikyaa jaata hO jaao phlao sao
hI ga`ahkaoM ko GaraoM maoM sqaaipt hO.DIesaela AaQaairt ba`a^DbaOMD T/aMsaimaSana
spID k[- saaO kobaIpIesa sao laokr kuC maogaaibaT\sa p`it saokoMD ³emabaIpIesa´
tk haotI hO.e@saDIesaela saovaa kI ]plabQata AaOr gait¸ ]pyaaoga kI
jaanao vaalaI kobala kI laMbaa[- AaOr dUrI ko saaqa ibagaD,tI hO.inaiYËya bauinayaadI
Z,aMcao maoM ApoxaakRt kma inavaoSa kI AavaSyakta haotI hO Agar phlao sao ibaCa[-
gayaI taMbao kI kobala kI laagat kao AnadoKa ikyaa jaayao tao.

jaIºfasT- ivaiSaYTkrNa Aa[-TIyaU–TI Wara ivakisat ikyaa gayaa
hO AaOr 250 maITr sao CaoTo laUpaoM ko ilae maaOjaUda ka^pr T\ivasToD poyar kI
sahayata sao 1 jaIbaIpIesa tk kI gait ka samaqa-na krnao ko ilae Aa^iPTk
fa[bar naoTvak- AaOr DIesaela tknaIk ko savaao-<ama phlauAaoM kao jaaoD,tI
hO.dUrI baZ,nao ko saaqa e@saosa kI spID GaTtI jaatI hO.Aa[-esapI Gar
tk fa[bar ka ivastar ikyao ibanaa ba`a^DbaOMD ka ]pyaaoga baZ,anao ko ilae
jaI–fasT- ka ]pyaaoga kr sakto hOM.caUMik jaIºfasT- maaOjaUda Z,aMcaa ko

[stomaala kao saxama banaata hO [sailae
yah ba`a^DbaOMD laagat kao kma kr sakta
hO AaOr [sailae saamaqya- maoM sauQaar kr
sakta hO.jaIºfasT- tknaIkI kao yaUko̧
[jarayala va AâsT/oilayaa Aaid saiht k[-
doSaaoM maoM [stomaala ikyaa jaa rha hO.
maaOjaUda inaiScat sabsaËa[baraoM maoM sao 50‰

sao AiQak DIesaela tknaIkI pr kama
kr rho hOM.DIesaela bàâDbaOMD sabsaËa[bar
ka^pr kobala pr kama krnao vaalao kula

vaayarlaa[na TolaIfaonaI ga`ahkaoM maoM sao 60–70‰ ko Aasapasa hO.[sako
Anausaar Baart maoM DIesaela tknaIkI ka ]pyaaoga krko if@sD ba`a^DbaOMD
ko ivakasa kI saIimat gauMjaa[Sa hO.

saIeTIvaI bàâDbaOMD AamataOr pr maaOjaUda saIeTIvaI naoTvak- ko maaQyama
sao gàahkaoM kao idyaa jaata hO.caUMik baOMDivaD\qa kao AMitma maIla kobala ko
maaQyama sao jauD,o k[- ]pyaaogakta-AaoM ko baIca saaJaa ikyaa jaata hO̧  k[- baar¸
idna ko ]ccatma T/Oifk AvaiQa ko daOrana bàâDbaOMD kI gait QaImaI hao jaatI
hO.jyaadatr maamalaao maoM̧  ]cca gait bàâDbaOMD saovaaAaoM kao ivatirt krnao ko ilae
kobala TIvaI AâproTrao nao ha[-ibàD fa[bar kaoei@sayala ³ecaefsaI´ naoTvak-
sqaaipt ikyao hOM.DIAaosaIesaAa[-esa 3º1 maanak ko kayaa-nvayana sao ]cca
baOMDivaD\qa vaalao 10 jaIbaIpIesa tk kI iDilavarI AMitma ]pyaaogakta-AaoM tk
kI jaa saktI hO.DIAaosaIesaAa[-esa ³DoTa Aaovar kobala saiva-sa [MTrfosa
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existing HFC network being used for delivery of cable TV
services.

Optical fibre is the globally preferred technology to
provide high-speed broadband to end users. Generally, it
uses the Gigabit Passive Optical Networks (GPON)
technology for provisioning of broadband services through
FTTH connectivity. This is considered as future-proof
solution but requires higher initial investment in the last
mile connectivity.

Ease in deployment of OFC networks at reasonable
costs plays a significant role in the availability of FTTH
networks. In India, multiple challenges relating to delayed
and costly permissions for RoW, prohibitive costs for laying
new OFC, non-optimal utilisation of available wireline
infrastructure in the country, non-availability of efficient
marketplace for sharing, leasing, and trading of fibre, etc.,
could be few of the factors which may be impeding the
growth of fixed line broadband.

In India, underdevelopment of fixed broadband
market could be because of the dominance of the mobile
telephony and lack of availability of wireline telephony
infrastructure before advent of mobile telephony. It is a fact
that before launch of mobile telephony in the country, the
fixed line tele density was less than three percent only. As
mobile became more affordable, the penetration of fixed line
reduced further. This is evident from the fact that at the end
of December 2019, when mobile tele density was
approximately 87%, fixed line tele density was 1.6% only.
Although time and again TSPs have revealed their intent
through public announcements to invest in fixed line
broadband network, not much has happened.

It is a fact that, in India, maximum numbers of houses
have been wired using HFC networks for cable TV services.
As per an estimate, the availability of HFC networks crosses
more than 100 million households. Most of these networks
have been established, and are being operated and
maintained by local entrepreneurs, i.e., Local Cable
Operators (LCOs). The procedure for registration of cable
operator, under the Cable TV Act 1995, is extremely simple,
and the Authority for registration has been delegated to
local area head Post Offices. Requirement of regulatory
compliances is also minimal. These could be some of the
reasons that more than 60,000 local-level entrepreneurs
opted for providing cable TV services. In approximately, a
decade time they wired more than 100 million households.

World over, since the advent of the broadband, cable
TV networks are being used to deliver fixed broadband. In
India, share of the cable TV broadband in fixed broadband
subscribers is minuscule.

ivaiSaYTkrNa´ ek AMtrraYT/Iya TolaIkmyauinakoSansa maanak hO jaao ik kobala
TIvaI saovaaAaoM ko ivatrNa ko ilae ]pyaaoga ikyao jaa rho maaOjaUda ecaefsaI
naoTvak- maoM ]cca baOMDivaD\qa DoTa hstaMtrNa kao jaaoD,nao maoM saxama banaata hO.

AâiPTkla fa[bar AMitma ]pBaao@taAaoM kao ]cca gait bàâDbaOMD
p̀dana krnao ko ilae ivaSvastr pr psaMdIda tknaIkI hO.AamataOr pr yah
efTITIeca knaoi@TivaTI ko maaQyama sao bàâDbaOMD saovaaAaoM ko p̀avaQaana ko ilae
igagaaibaT pOisava ÂiPTkla naoTvak- ³jaIpIAaoena´ tknaIkI ka ]pyaaoga
krta hO.[sao BaivaYya maoM p̀Uf samaaQaana ko $p maoM maanaa jaata hO̧  laoikna AMitma
maIla knaoi@TivaTI maoM A%yaiQak p̀arMiBak inavaoSa kI AavaSyakta haotI hO.

]icat laagat pr AaoefsaI naoTvak- kI sqaapnaa maoM Aasaana
eefTITIeca naoTvak- kI ]plabQata mah%vapUNa- BaUimaka inaBaatI hO.Baart
maoM AarAaoDblaU ko ilae mahMgaI AnaumaityaaM va ivalaMba¸ nayaI AaoefsaI laa[na
ibaCanao ko ilae inaYaoQaa%mak laagat¸ doSa maoM ]plabQa vaayarlaa[na [nÍasT/@car
kI ]mmaId sao kma [stomaala¸ saaJaa krnao̧  laIja pr donao AaOr fa[bar ko
vyaapar ko ilae kuSala baajaar kI AnauplabQata Aaid jaOsaI k[- caunaaOityaaM
hOM AaOr yao kuC kark hao sakto hOM jaao if@sD laa[na bàâDbaOMD ko ivakasa kao
baaiQat kr sakto hOM.doSa maoM ]plabQa vaayarlaa[na [nÍasT/@car ko ]mmaId ko
mautaibak [stomaala sao saMbaMiQat mau_aoM kao yahaM jaanabaUJa ]zayaa jaa rha hO.SaoYa
mau_aoM kao phlao hI ivastar sao samaJaayaa jaa cauka hO.

Baart maoM maaobaa[la TolaIfaonaI ko vaca-sva AaOr maaobaa[la TolaIfaonaI ko
Aagamana sao phlao vaayarlaa[na TolaIfaonaI bauinayaadI Z,aMcao kI ]plabQata kI
kmaI ko karNa if@sD ba`a^DbaOMD maako-T ka Aivakisat haonaa hao sakta
hO.yah ek tqya hO ik doSa maoM maaobaa[la TolaIfaonaI ko laa^nca sao phlao
if@sD laa[na TolaI Gana%va kovala tIna p`itSat sao kma qaa.jaOsao–jaOsao
maaobaa[la AiQak ikfayatI haotI gayaI if@sD laa[na kI pOz AaOr kma
haotI gayaI.yah [sa tqya sao spYT hO ik idsaMbar 2019 ko AMt maoM jaba
maaobaa[la TolaI Gana%va lagaBaga 87‰ qaI¸ ]sa samaya if@sD laa[na TolaI
Gana%va kovala 1º6 p`itSat qaI.halaaMik samaya AaOr TIesapI nao saava-jainak
GaaoYaNaaAaoM ko maaQyama sao if@sD laa[na ba`a^DbaOMD naoTvak- maoM inavaoSa krnao kI
ApnaI maMSaa ka Kulaasaa ikyaa hO̧  laoikna bahut AiQak kuC nahIM huAa.

yah ek tqya hO ik Baart maoM kobala TIvaI saovaaAaoM ko ilae
ecaefsaI naoTvak- ka ]pyaaoga krko AiQaktma saM#yaa maoM Garao kao vaayar sao
Bar idyaa gayaa hO.ek Anaumaana ko Anausaar ecaefsaI naoTvak- kI ]plabQata
100 imailayana sao AiQak GaraoM kao par krtI hO.[namaoM sao AiQakaMSa naoTvak-
sqaaipt ikyao gayao hOM AaOr sqaanaIya ]VimayaaoM Aqaa-t sqaanaIya kobala AâproTrao
³elasaIAaó  Wara saMcaailat AaOr rKrKava ikyao jaa rho hOM.kobala TIvaI
e@T 1995 ko tht kobala AâproTr kI pMjaIkrNa kI p̀iËyaa baohd sarla
hO AaOr pMjaIkrNa ko ilae p̀aiQakrNa kao sqaanaIya xao~ p̀Qaana DakGaraoM kao
saaOMp idyaa gayaa hO.inayaamak Anaupalana kI AavaSyakta BaI nyaUnatma hO.yao
kuC karNa hao sakto hOM ik 60¸000 sao AiQak sqaanaIya str ko ]VimayaaoM nao
kobala TIvaI saovaayaoM p̀dana krnao ka ivaklp caunaa.lagaBaga ek dSak maoM̧
]nhaoMnao 100 imailayana sao AiQak GaraoM tk kobalaaoM ka jaala ibaCa idyaa hO.
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Operations and maintenance of fixed line
broadband is manpower intensive. By now, LCOs and
their employees have more than two decades of
experience in operations and maintenance of fixed line
networks. In one of the world’s largest and fastest
program, these operators upgraded the existing analog
cable TV networks to digital cable TV networks in less
than five years. It indicates their determination and
capability of adapting technology and marching with time.
By doing an incremental investment, it may be possible
to upgrade the existing HFC networks to deliver reliable
and high-speed broadband, and re-skill available
technical manpower in latest technologies. It would
increase the availability of fixed broadband networks
across India. Since it would enable exploitation of existing
networks for delivery of additional services, this may
be able to bridge the affordability gap also to a large
extent.

At present, monthly Average Revenue Per User
(ARPU) of fixed broadband is significantly higher than cable
TV monthly ARPU. Existing licensing framework for internet
services enables use of
these networks for delivery
of broadband services. As
per the licensing framework
for Internet Services, two
options are available to
LCOs, i.e., either they
themselves can obtain ISP
license, or they can enter
into commercial
arrangement with existing
TSPs/ISPs to provide last
mile connectivity. The
licensing framework for
internet services provide
flexibility of area of
operations through three
categories of licenses, i.e.,
category A, B, and C, at
National, LSA, and District level, respectively.

One known issue, relating to payment of the
license fee on adjusted gross revenue, which includes
the revenue accrued from cable TV services, have been
addressed by the Authority in its recommendations to
the Government on “Definition of Revenue Base (AGR)
for the Reckoning of Licence Fee and Spectrum Usage
Charges” dated 6th January 2015. The decision of the
Government on these recommendations is awaited.

Fig. 2: FTTH BROADBAND CONNECTIONS
GROWTH IN LAST 5 YEARS

duinayaaBar maoM bàâDbaOMD ko Aagamana ko baad sao̧  kobala TIvaI naoTvak- ka
]pyaaoga inaiScat bàâDbaOMD donao ko ilae ikyaa jaa rha hO.Baart maoM̧  if@sD
bàâDbaOMD gàahkaoM maoM kobala TIvaI bàâDbaOMD kI ihssaodarI nagaNya hO. jaOsaaik
phlao ]llaoK ikyaa gayaa hO ik if@sD laa[na bàâDbaOMD ka saMcaalana AaOr
rKrKava ko ilae bahut sao kma-caarI caaihe.Aba tk¸ elasaIAao AaOr ]nako
kma-caairyaaoM kao if@sD laa[na ko rKrKava AaOr saMcaalana maoM dao dSakaoM sao
AiQak ka AnauBava hO.duinayaa ko sabasao baD,o va sabasao toja AiBayaana maoM̧  [na
AâproTrao nao maaOjaUda enaalaâga kobala TIvaI naoTvak- kao paMca saala sao BaI kma
samaya maoM iDijaTla kobala TIvaI maoM ApgàoD ikyaa.yah ]nako dRZ,saMklp AaOr
tknaIkI kao Apnaanao AaOr samaya ko saaqa Aagao baZ,nao kI xamata kao dSaa-ta
hO.ek vaRiwSaIla inavaoSa krko ivaSvanaIya AaOr ]cca gait vaalao bàâDbaOMD donao
ko ilae maaOjaUda ecaefsaI naoTvak- kao ApgàoD krnaa AaOr navaInatma tknaIkaoM
maoM puna: kaOSala ]plabQa tknaIkI janaSai@t kao ivakisat krnaa saMBava hao
sakta hO.yah pUro Baart maoM if@sD bàâDbaOMD naoTvak- kI ]plabQata kao
baZayaogaa.caUMik yah Aitir@t saovaaAaoM ko ivavarNa ko ilae maaOjaUda naoTvak- ko
AiQaktma [stomaala kao saxama krogaa¸ [sailae yah kafI hd tk saamaqya-
AMtr kao paTnao maoM saxama hao sakta hO.

vat-maana maoM if@sD bàâDbaOMD ka maaisak AaOsat rajasva p̀it ]pyaaogakta-
³eAarpIyaÚ  kobala TIvaI maaisak
eAarpIyaU sao kafI AiQak hO.
[MTrnaoT saovaaAaoM ko ilae maaOjaUda
laa[saoMisaMga Íomavak- ba`a^DbaOMD saovaaAaoM
ko ivatrNa ko ilae [na naoTvak- ka
]pyaaoga krnao maoM saxama banaata hO.
[MTrnaoT saovaaAaoM ko ilae laa[saoMisaMga
Z,aMcao ko Anausaar elasaIAao ko ilae
dao ivaklp ]plabQa hO̧  Aqaa-t\ yaa
tao vao svaMya Aa[-esapI laa[saoMsa p̀aPt
kr sakto hOM yaa vao AMitma maIla
knaoi@TivaTI p̀dana krnao ko ilae
maaOjaUda TIesapIÀ Aa[-esapI ko saaqa
vaaiNaijyak vyavasqaa maoM p̀vaoSa kr
sakto hOM.[MTrnaoT saovaaAaoM ko ilae
laa[saoMisaMga Íomavak- raYT/Iya¸ elaesae

AaOr ijalaastr pr ËmaSa: laa[saoMsa kI tIna EaoiNayaaooM̧  Aqaa-t\ EaoNaI e¸ baI
AaOr saI ko maaQyama sao saMcaalana ko xao~ maoM lacaIlaapna p̀dana krta hO.

ek &at mau_a samaayaaoijat sakla rajasva pr laa[saoMsa Saulk ko
Baugatana sao saMbaMiQat hO ijasamaoM kobala TIvaI saovaaAaoM sao p`aPt rajasva Saaimala
hO̧  p`aiQakrNa Wara sarkar kao ApnaI isafairSaaoM maoM idnaaMk 6 janavarI
2015  kao laa[saoMsa Saulk AaOr spo@T/ma ]pyaaoga Saulk kI gaNanaa ko ilae
‘rajasva AaQaar kI pirBaaYaa’ ³ejaIAar´ pr sarkar kao saMbaaoiQat ikyaa
gayaa hO.[na isafairSaaoM pr sarkar ko fOsalao ka [Mtjaar hO.

BROADBAND TECHNOLOGY

37



SATELLITE & CABLE TV DECEMBER 2020

Less than 15% of total wireline broadband
connections in the country are working on FTTH
technology. This could be because of limited availability of
FTTH networks, which is considered as future-proof
solution. This is reflected in the non-satisfactory progress
in growth of FTTH broadband connections during the last
5 years, as presented in Figure 2.

The other issue could be from demand side.
Customers may not be finding enough value for money
in subscribing to fixed broadband. This may be because
of the customer’s perception that there may not be much
difference in performance between mobile broadband
delivered using LTE technology and fixed broadband
using DSL technology, which are the most prevalent
broadband technologies in Indian market. Other probable
reason for lower demand for fixed broadband could be
relating to day-to-day maintenance issues. In comparison
to cell level maintenance requirements of mobile
broadband, fixed broadband requires maintenance of
individual connections.

FTTH is capital intensive and takes more time for
rollout. FWA can also provide an easier/cheaper solution
to offer broadband connectivity to regions where wireline
infrastructure is not present, or only copper wireline
infrastructure is in place. Wireline networks using copper
or fiber have traditionally been the preferred choice for
delivering fixed broadband services due to their high
capacity and reliability, but the need for universal
connectivity means that alternatives to the wired network
are more in demand than ever. Fixed wireless broadband
networks using mainstream LTE-Advanced (LTE-A)
technology are proving capable of delivering fast, high-
quality, highly managed connectivity.

The surge in demand for high-speed broadband,
along with the need to extend connectivity and improve
the overall experience for broadband users, has opened
new opportunities for fixed wireless access. As per Ovum
consultancy, “Fixed wireless networks are increasingly
contributing to home broadband connection in
developing markets where levels of HBB penetration are
particularly low. Today FWA represents more than 90%
of total broadband connections in Nigeria and DRC, and
over 50% in a number of other countries including Ghana,
Uganda, and Bangladesh.” As per GSMA, globally, over
half of all LTE operators have launched an FWA service.

As the LTE networks are already existing, extending
FWA over LTE can increase availability of fixed broadband.
Use of common core and Fixed Mobile Convergence (FMC)
may improve affordability. 

doSa maoM kula vaayarlaa[na bàâDbaOMD knao@Sana ka 15‰ sao BaI kma efTITIeca
tknaIkI pr kama kr rha hO.yah efTITIeca naoTvak- kI saIimat ]plabQata
ko calato hao sakta hO ijasao BaivaYya maoM p̀uf samaaQaana maanaa jaata hO.yah
ipClao 5 vaYaao- ko daOrana efTITIeca bàâDbaOMD knao@Sana ko ivakasa maoM gaOr–
saMtaoYajanak p̀gait kao dSaa-ta hO jaOsaaik ica~ 2 maoM idKayaa gayaa hO.

dUsara mau_a maaMga pxa ka hao sakta hO.gàahkaoM kao inaiScat bàâDbaOMD
ko sabsaËIPSana ko ilae pyaa-Pt maUlya nahIM imala rha hO.yah gàahk kI QaarNaa
ko karNa hao sakta hO ik elaTI[- tknaIkI ka ]pyaaoga krko ivatirt
maaobaa[la bàâDbaOMD AaOr DIesaela tknaIkI ka ]pyaaoga krko inaiScat bàâDbaOMD
ko baIca p̀dSa-na maoM bahut AMtr nahIM hao sakta hO̧  jaao BaartIya baajaar maoM sabasao
AiQak p̀cailat bàâDbaOMD tknaIkI hO.[sa AvaQaarNaa%mak mau_o ko samaaQaana ko
ilae @yaa ikyaa jaa sakta hOÆ@yaa efTITIeca gàahkaoM ko p̀dSa-na maapdMDaoM
kao Alaga–Alaga irpaoT- ikyaa jaanaa caaihe taik Anya gàahkaoM kao efTITIeca
tknaIkI pr if@sD bàâDbaOMD kI sadsyata ko ilae p̀ao%saaiht ikyaa jaa
sakoÆif@sD bàâDbaOMD kI kma maaMga ko Anya saMBaaivat karNa idna–p̀itidna ko
rKrKava sao saMbaMiQat hao sakta hO.maaobaa[la bàâDbaOMD ko saola str rKrKava
AavaSyaktaAaoM kI tulanaa maoM if@sD bàâDbaOMD kao vyai@tgat knao@Sana ko
rKrKava kI AavaSyakta haotI hO.

efTITIeca pUMjaI gahna haotI hO AaOr raola Aa]T ko ilae AiQak
samaya lagata hO.efDblaUe ]na xao~aoM kao bàâDbaOMD knaoi@TivaTI kI poSakSa
krnao ko ilae AasaanaÀsasta samaaQaana p̀dana kr sakta hO jahaM vaayarlaa[na
ka bauinayaadI Z,aMcaa maaOjaUd nahIM hO yaa kovala kâpr vaayarlaa[na bauinayaadI Z,aMcaa
hO.kâpr yaa fayabar ka ]pyaaoga krnao vaalao vaayarlaa[na naoTvak- prMpragat
$p sao ApnaI ]cca xamata AaOr ivaSvanaIyata ko karNa if@sD bàâDbaOMD
saovaaAaoM kao donao ko ilae psaMdIda ivaklp rho hOM̧  laoikna saava-BaaOimak knaoi@TivaTI
kI AavaSyakta ka matlaba hO ik vaayaD- naoTvak- ko ivaklp kI phlao sao
khIM AiQak maaMga maoM hO. mau#yaQaara elaTI[-–eDvaaMsa ³elaTI[-–e´ tknaIkI
ka ]pyaaoga krko if@sD vaayarlaosa bàâDbaOMD naoTvak- tojaI sao ]cca gauNava<aa
A%yaiQak p̀baMiQat knaoi@TivaTI donao maoM saxama saaibat hao sakta hO.

ha[- spID bàâDbaOMD kI maaMga maoM vaRiw ko saaqa–saaqa knaoi@TivaTI ka
ivastar krnao AaOr bàâDbaOMD ]pyaaogakta-AaoM ko ilae samagà AnauBava maoM sauQaar
krnao kI AavaSyakta ko saaqa¸ if@sD vaayarlaosa e@saosa ko ilae nayao Avasar
Kaolao hOM.Aaovama kMsalToMsaI ko mautaibak ‘if@sD vaayarlaosa naoTvak- ivakasaSaIla
baajaaraoM maoM haoma bàâDbaOMD knao@Sana ko ilae tojaI sao yaaogadana do rho hOM jahaM
ecabaIbaI pOz ka str ivaSaoYa $p sao kma hO.Aaja efDblaUe naa[jaIiryaa
AaOr DIAarsaI kula bàâDbaOMD knao@Sana ko 90‰ sao AiQak ka p̀itinaiQa%va
krta hO AaOr Gaanaa¸ yaugaaMDa va baMglaadoSa saiht k[- Anya doSaao maoM 50‰ sao
AiQak hO.jaIesaemae ko Anausaar ivaSvastr pr saBaI elaTI[- AâproTraoM maoM
sao AaQao nao ek efDblaUe saovaa Sau$ kI hO.

caUMik elaTI[- naoTvak- phlao sao maaOjaUd hO̧  [sailae elaTI[- pr
efDblaUe ka ivastar if@sD bàâDbaOMD kI ]plabQata baZ,a sakta hO.saamaanya
kaor AaOr if@sD maaobaa[la knvajao-Msa ³efemasaI´ ko ]pyaaoga sao saamaqya- maoM
sauQaar hao sakta hO. 
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