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5G LICENSING &
POLICY

– A CLOSER FOCUS
The 5G rollout in India looks set for 2021 and
a lot depends on the government policies and
licenses. Major companies are gearing up to
grab a slice of the pie in the world’s second
biggest telecom markets. This article takes a
closer look at the 5G licensing and policies.

As the
technology is changing,
new services are
opening, and new use
cases are blooming
rapidly across various
industry verticals. It
may be a situation,
wherein the existing
licensing and regulatory
norms may not be
explicitly supporting/
permitting such new
services/use cases.

Moving forward,
with the adoption of the
latest technologies such
as 5G, the networks of
older technologies such
as 2G and 3G will also
witness upgradation or
will have to eliminate
gradually due to the
challenges of non-
capabilities and higher
costs of maintenance. The uptake and proliferation of the
5G networks is likely to surge during the early years of next
decade (after 2020). Convergence of technologies and
aggregation of resources such as spectrum will require lesser
number of physical installations. Various core networks
functionalities will also be enabled in cell/ Node (gNB), thus
making the Node intelligent and efficient in 5G which was
not possible in earlier technologies.

The foremost task with Regulators and Licensors is
to figure out the changes required on the licensing/

5jaI laa[saoMisaMga AaOr naIit:5jaI laa[saoMisaMga AaOr naIit:5jaI laa[saoMisaMga AaOr naIit:5jaI laa[saoMisaMga AaOr naIit:5jaI laa[saoMisaMga AaOr naIit:
ek najadIkI najarek najadIkI najarek najadIkI najarek najadIkI najarek najadIkI najar

Baart maoM 5jaI ka p`stuitkrNa 2021 ko ilae inaQaa-irt hO
AaOr sarkar kI naIityaaoM va laa[saoMsa pr bahut kuC inaBa-r
krta hO.p`mauK kMpinayaaM duinayaaBar ko dUsaro sabasao baD,o
dUrsaMcaar baajaar maoM ihssao ka ek TukD,a panao ko ilae

kmar ksa rhI hOM.yah laoK 5jaI laa[saoMisaMga AaOr
naIityaaoM pr krIba sao najar DalatI hO.

jaOsao–jaOsao tknaIk badla rhI
hO nayaI saovaayaoM Kula rhI hOM
AaOr nayao ]pyaaoga ko maamalao
ivaiBanna ]Vaoga kaya-xao~aoM maoM tojaI
sao doKnao ko ilae imala rho
hOM.yah ek eosaI isqait hao
saktI hO ijasama o M maa Oja Uda
laa[saoMisaMga AaOr inayaamak maanadMD
eosaI nayaI saovaaAaoMÀ]pyaaoga ko
maamalaaoM kao spYT $p sao samaqa-na
ÀAnaumait nahIM do sakto hOM.
5jaI jaOsaI navaInatma tknaIkI
kao Apnaanao ko saaqa Aagao baZ,to
hue 2 jaI va 3jaI jaOsaI puranaI
tknaIkI ko naoTvak- maoM BaI
ApgaòDoSana doKnao kao imalaogaI
yaa ifr ]nhoM gaOr–xamataAaoM AaOr
rKrKava kI ]cca laagat kI
caunaaOityaaoM ko karNa QaIro–QaIro
K%ma krnaa haogaa.Agalao dSak
ko Sau$AatI vaYaao-M ³2020 ko

baad´ ko daOrana 5jaI naoTvak- ka p`caar va p`saar baZ,nao kI saMBaavanaa
hOM.tknaIikyaaoM ko ekIkrNa AaOr spo@T/ma jaOsao saMsaaQanaaoM ko ek~IkrNa ko
ilae kma sao kma ifjaIkla [MsTâlaoSana kI AavaSyakta haogaI.saolaÀnaaoD
³gNB) maoM BaI ivaiBanna kaor naoTvak- fM@SanailaTIja kao saxama ikyaa jaayaogaa¸
[sa p̀kar 5jaI maoM naaoD kao bauiwmaana AaOr kuSala banaayaa jaayaogaa jaao phlao kI
tknaIkI maoM saMBava nahIM qaa.

inayaamakaoM AaOr laa[saoMsakta-AaoM ko saaqa sabasao mah%vapUNa- kaya-
laa[saoMisaMgaÀinayaamak vyavasqaa pr AavaSyak badlaavaaoM pr pta lagaanaa hO
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regulatory regime to not only permit or support but also
facilitate the proliferation of new services and new use cases.
There should not be any regulatory or licensing barrier on
the path of adoption of newer and better technologies;
rather, regulation and licensing framework should be an
enabler in fostering newer technologies. 5G will enable new
capabilities and use cases, which are set to impact not only
consumer services but also many industries embarking on
their digital transformations. Combined efforts of industry
players and regulators to align on various related aspects
such as standards, technology, spectrum, security and RoW
will be essential for timely roll out of the services.

POLICY STATEMENT OF NATIONAL DIGITAL
COMMUNICATION POLICY 2018

The Government, among the initiatives through the
National Digital Communication Policy (NDCP) 2018, seeks
to spur the socioeconomic
development up to the bottom
of the pyramid by ensuring
voice, video and data
connectivity for all. It seeks to
provide reliable and secured
connectivity with assured
quality of service, facilitate
development of infrastructure
and services for new
technologies including 5G and
IoT, encourage innovation and manufacturing, and develop
a large pool of digitally skilled man-power, by aligning
regulatory and licensing frameworks impacting the telecom
sector.

The Government has inter-alia envisioned that the
major themes of the policy will be regulatory and licensing
framework impacting the telecom sector, connectivity-for-
all, quality of services, ease of doing business, and
absorption of new technologies including 5G and IoT.

PRESENT POLICY ON DEPLOYMENT OF THE
CORE NETWORK

With the introduction of 4G, the telecom as a sector
has shifted from the “voice-centric” to “data centric”
market. The convergence of technology and media are
enabling efficient content sharing. Major aspect of LTE is
the ‘flat’ radio and core network architecture. A key aspect
of the ‘flat’ architecture of LTE is that all services, including
voice, are supported on the IP packet network using IP
protocols.

Unlike previous systems, which had a separate
circuit-switched subnetwork for supporting voice with their

jaao na kovala primaT yaa samaqa-na ko ilae hO̧  bailk nayaI saovaaAaoM va nayaI
]pyaaoga ko maamalaaoM ko p`saar kI sauivaQaa BaI hO.nayaI AaOr baohtr tknaIikyaaoM
kao Apnaanao ko maaga- pr kao[- inayaamak yaa laa[saoMisaMga baaQaa nahIM haonaI
caaihe bailk ivainayamana AaOr laa[saoMisaga Z,aMcaa nayaI tknaIikyaaoM kao
baZ,avaa donao ko maamalao maoM ek gaNanaa haonaI caaihe.5jaI nayaI xamataAaoM kao
saxama krogaa AaOr maamalaaoM ka ]pyaaoga krogaa¸ jaao na kovala ]pBaao@ta
saovaaAaoM kao p`Baaivat krnao ko ilae inaQaa-irt hO bailk k[- ]Vaoga BaI
Apnao iDijaTla pirvat-na kao Sau$ kr rho hOM.]Vaoga ko iKlaaiD,yaaoM va
inayaamakaoM ko saMyau@t p`yaasaaoM sao maanakaoM̧  tknaIkI¸ spo@T/ma¸ saurxaa va
AarAaoDblaU jaOsaI ivaiBanna phlauAaoM kao saMroiKt krnaa saovaaAaoM ko samaya
pr p`stuitkrNa ko ilae AavaSyak hO.
raYT/Iya iDijaTla sa Mcaar naIit 2018raYT/Iya iDijaTla sa Mcaar naIit 2018raYT/Iya iDijaTla sa Mcaar naIit 2018raYT/Iya iDijaTla sa Mcaar naIit 2018raYT/Iya iDijaTla sa Mcaar naIit 2018

raYT/Iya iDijaTla saMcaar naIit ³enaDIsaIpI´ 2018 ko maaQyama sao
phla ko baIca sarkar saBaI ko ilae vaa^yasa¸ vaIiDyaao va DoTa knaoi@TivaTI

sauinaiScat krko }pr sao naIcao tk
saamaaijak Aaiqa-k ivakasa kao baZ,avaa
donaa caahtI hO.yah saovaa kI sauinaiScat
gauNava<aa ko saaqa ivaSvanaIya AaOr saurixat
knaoi@TivaTI p`dana krnao¸ 5jaI AaOr
Aa[-AaoTI saiht nayaI tknaIikyaaoM ko
ilae bauinayaadI Z,aMcao AaOr saovaaAaoM ko
ivakasa kI sauivaQaa p`dana krta hO¸
dUrsaMcaar xao~ kao p`Baaivat krnao vaalao

inayaamak AaOr laa[saoMisaMga kao saMroiKt krko AivaYkar va ivainamaa-Na kao
p`ao%saaiht krta hO̧  AaOr inayaamak va laa[saoMsa saMroiKt krko iDijaTla
$p sao kuSala maanava Sai@t ka ek baD,a Baaga ivakisat krta hO.

sarkar nao yah Anaumaana lagaayaa hO ik Aba naIit ko p`mauK ivaYaya
dUrsaMcaar xao~¸ knaoi@TivaTI–fa^r–Aa^la¸ saovaaAaoM kI gauNava<aa¸ vyaapar
krnao maoM AasaanaI AaOr 5jaI va Aa[-AaoTI saiht nayaI tknaIkI ko AvaSaaoYaNa
kao p̀Baaivat krnao vaalao inayaamak AaOr laa[saoMisaMga Íomavak- haoMgao.

kaor na oTvak- kI tOnaatI pr vat-maana naIitkaor na oTvak- kI tOnaatI pr vat-maana naIitkaor na oTvak- kI tOnaatI pr vat-maana naIitkaor na oTvak- kI tOnaatI pr vat-maana naIitkaor na oTvak- kI tOnaatI pr vat-maana naIit
4jaI kI Sau$Aat ko saaqa ek xao~ ko $p maoM dUrsaMcaar ‘vaa^yasa

koMid`t’ va ‘DoTa koMid`t’ baajaar maoM sqaanaaMtirt hao gayaa.tknaIkI va
maIiDyaa ka knva-jana kuSala maIiDyaa saaJaakrNa kao saxama kr rha hO.elaTI[-
ka p`mauK phlau FlaOT roiDyaao AaOr kaor naoTvak- Aaik-Too@car.elaTI[- ko
FlaOT Aaik-To@car ka ek p`mauK phlaU yah hO ik vaa^yasa saiht saBaI
saovaayaoM Aa[-pI pOkoT naoTvak- pr ivaiBanna p`aoTaoka^la ka ]pyaaoga krko
samaiqa-t hO.

ipClaI p`NaailayaaoM ko ivapirt ijanako pasa Apnao svaMya ka maaobaa[la
isvaicaMga koMd̀aoM ³emaesasaI´ AaOr T/aMsapaoT- naoTvak- ko saaqa vaâyasa ka samaqa-na
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own Mobile Switching Centers (MSC) and transport
networks, LTE envisions only a single evolved packet-
switched core, the EPC, over which all services are
supported, which could provide huge operational and
infrastructure cost savings.

The deliberations above indicate that there are
substantial changes in network architecture in 4G LTE
network with respect to the earlier networks i.e. 2G and 3G.
Network Function Virtualization (NFV) has transformed
major hardwired switching
functions into logical and
virtual functions. A soft
switch or equivalent server
can perform millions of
tasks simultaneously
without physical
expansion. Eventually,
upon evolution of newer
technologies such as LTE,
various network elements
in the network have been
eliminated and physical
location of the servers has
become less important for
the purpose of operations.
Moreover, virtualization of the several functions has
enabled the telecom operators to host the servers on the
cloud.

Consequent upon the architectural changes occurred
in the cellular networks, DoT on 23rd June 2017 has issued
amendment to the respective conditions of clause ‘Location
of switches and other network elements’ under ‘Technical
and Operating Conditions’ in UL and UASL licenses. The
amended clause has allowed the licensee to host any of its
equipment anywhere in India subject to the interconnection
points being located and operated in the respective service
area for inter operator, inter service area, NLD & ILD calls
and meeting the security conditions as mentioned in the
license. Eventually the conditions of mandatory hosting of
the Media Gateway Controller/ Soft switch and other
common systems in a license service area have been done
away with by DoT.

DEPLOYMENT OF NETWORK ELEMENTS ON
THE CLOUD

In the recent years, cloud computing is increasingly
taking up an integral role in people’s daily life, as individuals’
functioning in the physical world or in the virtual sphere is
shifting to web-based services on the cloud. There are wide

krnao ko ilae Alaga saik-T–isvaca\D sabanaoTvak- qaa¸ elaTI[- kovala ek
hI ivakisat pOkoT isvaca ikyao gayao kaor¸ [-pIsaI pr inaBa-r krta hO̧  jaao
Anya saovaaAaoM sao samaiqa-t hO jaao ivaSaala T/aMsapaoT- AaOr bauinayaadI Z,aMcaa
laagat bacat p`dana kr sakta hO.

]prao@t ivacaar sao saMkot imalata hO ik 4jaI elaTI[- naoTvak- maoM
naoTvak- saMrcanaa maoM phlao ko naoTvak- yaaina 2jaI va 3jaI ko saMbaMQa maoM pyaa-Pt
badlaava hOM.naoTvak- fM@Sana vacau-Alaa[jaoSana ³enaefvaI´ nao baD,I

haD-vaa^ca isvaicaMga fM@SaMsa kao
taik-k AaOr vacau-Ala fM@Sana maoM
badla idyaa hO.ek saa^FT isvaca
yaa samakxa sava-r ibanaa BaaOitk
ivastar ko saaqa laaKaoM kama kr
sakta hO.AaiKrkar elaTI[-
jaOsaI nayaI tknaIkaoM ko ivakasa
pr¸ naoTvak- ko BaItr ivaiBanna
naoTvak- t%vaao M kao samaaPt kr
idyaa gayaa hO AaOr saMcaalana ko
]_oSya ko ilae sava-r ka BaaOitk
sqaana kma mah%vapUNa- hao gayaa
hO.[sako Alaavaa¸ k[- kayaao-M ko

vacau-Alaa[jaoSana nao dUrsaMcaar Aa^proTrao kao sava-r kao @laa]D pr haosT
krnao maoM saxama ikyaa hO.

saolaular naoTvakao-M maoM lagaatar haonao vaalao badlaavaaoM ko pirNaamasva$p
23 jaUna 2017 kao Da^T nao yaUela AaOr yaUeesaela laa[saoMsaaoM maoM tknaIkI
AaOr pircaalana isqaityaaoM ko tht isvaca ko sqaana AaOr Anya naoTvak-
t%vaaoM ko saMbaMiQat Satao-M maoM saMSaaoQana jaarI ikyaa hO.saMSaaoQana @laa^ja nao
laa[saoMsaQaarI kao Baart maoM khIM BaI Apnao iksaI BaI ]pkrNa kao
[MTrknao@Sana Pvaa[MT ko AQaIna rKnao kI Anaumait dI hO jaao ik [MTr
Aa^proTr¸ [MTr saiva-sa eiryaa¸ enaelaDI AaOr Aa[-elaDI ka^la saurxaa
Satao-M kao pUra krto hOM jaOsaaik laa[saoMsa maoM ]llaoK ikyaa gayaa hO.
AMtt: maIiDyaa gaoTvao kMT/aolar Àsaa^FT isvaca AaOr ek laa[saoMsa saovaa xao~
maoM Anya saamaanya p`NaailayaaoM kI Ainavaaya- haoisTMga kI Satao-M kao Da^T ko saaqa
dUr ikyaa gayaa hO.

@laa]D pr na oTvak- t%vaa o M kI tOnaatI@laa]D pr na oTvak- t%vaa o M kI tOnaatI@laa]D pr na oTvak- t%vaa o M kI tOnaatI@laa]D pr na oTvak- t%vaa o M kI tOnaatI@laa]D pr na oTvak- t%vaa o M kI tOnaatI

hala ko vaYaao- maoM @laa]D kMPyaUiTMga tojaI sao laaogaaoM ko dOinak jaIvana
maoM ek AiBanna BaUimaka inaBaa rhI hO¸ @yaaoMik BaaOitk duinayaa maoM yaa
AaBaasaI xao`~aoM maoM vyai@tyaaoM ka kamakaja @laa]D pr vaoba AaQaairt
saovaaAaoM pr sqaanaaMtirt hao rha hO.AamataOr pr @laa]D kMPyaUiTMga sao jauD,o
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ranging benefits such as higher availability, higher
scalability & highly secure environment, generally
associated with cloud computing, which have played the
role of a catalyst in changing business abilities for firms
and has accelerated economic, commercial and social
innovations. Cloud based services reduce cost of
infrastructure, increase collaboration, provide flexibility
(work from anywhere), provide back-up and recovery
solutions, thereby, increasing efficiency and availability.

5G is expected to be broadly based on the Service
Based Architecture (SBA). The
expectation will be high on the
part of service providers to allow
for fast creation of new service
and extendibility without
impacting the standards.
Technology such as SDN and
NFV enable the use of network
slicing in 5G networks to meet
many different requirements of
the consumers, enterprises and
industry use cases on the same physical infrastructure.
These technologies also enable the programmability, agility
of the infrastructure and the applications.

Keeping in view the scale and functional
requirements of the future networks, it can be predicted
that NFVs and SDNs alone cannot serve the purpose unless
these are taken to next level. There are issues of fault
tolerance and scalability in existing virtualized environment
which need to be taken care of in order to enhance the
required capability of future networks. To eliminate or
overcome the infrastructural limitations of the core
networks, a cloud-based Network Function Virtualization
(NFV) framework will be essentially helpful that gives
tenants the ability to transparently attach stateless,
container-based network functions to their services hosted
in network of cloud.

Despite numerous advantages, there are certain key
challenges in cloud computing such as data privacy, data
security, law enforcement and cross border data flow. These
aspects become more relevant when the data or network
function of a TSP is hosted over the cloud. Besides TSP,
there could be several entities involved in providing the
services and support to the end user or to a service
aggregator in the service-based architecture.

Security over the cloud is vital for adoption of cloud-
based services. Without security, no cloud service could
be effectively offered. Specially, the users should have
confidence that their data is secure in the cloud. Security is

]cca ]plabQata¸ ]cca maapnaIyata AaOr A%yaiQak saurixat vaatavarNa jaOsao
vyaapk laaBa hOM̧  ijanhaoMnao kMpinayaaoM ko ilae vyavasaaiyak xamataAaoM kao
badlanao maoM ]%pòrk kI BaUimaka inaBaayaI hO AaOr Aaiqa-k¸ vaaiNaijyak va
saamaaijak AivaYkaraoM kao gait dI hO.@laa]D AaQaairt saovaayaoM bauinayaadI
Z,aMcao kI laagat kao kma krtI hOM̧  sahyaaoga baZ,atI hOM̧  lacaIlaapna p`dana
krtI hO ³khIM sao BaI kama krtI hÓ ¸ baOkAp AaOr irkvarI samaaQaana
p`dana krtI hO ijasasao dxata AaOr ]plabQata baZ,tI hO.

5jaI kao maaoTotaOr pr saiva-sa baosD Aaik-To@car ³esabaIe´ pr
AaQaairt haonao kI ]mmaId hO.maanakaoM kao
p̀Baaivat ikyao ibanaa nayaI saovaa AaOr ivastar
ko tojaI sao inamaa-Na kI Anaumait donao ko
ilae saovaa p`dataAaoM kI Aaor sao ]mmaId
AiQak hO.esaDIena AaOr enaefvaI jaOsao
tknaIkI ]pBaao@taAaoM̧  ]VmaaoM AaOr ]Vaoga
kI ivaiBanna AavaSyaktaAaoM kao pUra krnao
ko ilae 5 jaI naoTvak- maoM naoTvak- slaa[isaMga
ka ]pyaaoga krnao maoM saxama banaatI hO.yao
tknaIikyaaM p`aoga`amaibailaTI¸ [MÍasT/@car

kI caplata AaOr AavaodnaaoM kao BaI saxama banaatI hO.
BaivaYya ko naoTvak- ko pOmaanao AaOr kayaa-%mak AavaSyaktaAaoM kao

Qyaana maoM rKto hue¸ yah BaivaYyavaaNaI kI jaa saktI hO ik Akolao
enaefvaI va esaDIena [sa ]_oSya kI pUit- nahIM kr sakto jaba tk ik
[nhoM Agalao str pr nahIM lao jaayaa jaae.maaOjaUda vacau-Alaa[jD vaatavarNa
maoM daoYa saihYNauta AaOr skolaoibailaTI ko mau_o hOM̧  ijanhoM BaivaYya ko naoTvak-
kI AavaSyak xamata kao baZ,anao ko ilae Qyaana maoM rKnao kI AavaSyakta
hO.kaor naoTvak- kI AvasaMrcanaa%mak saImaaAaoM kao K%ma krnao yaa dUr krnao
ko ilae @laa]D AaQaairt naoTvak- fM@Sana vacau-Alaa[jaoSana ³enaefvaI´
Z,aMcaa Ainavaaya- $p sao maddgaar haogaa jaao ikrayaodaraoM kao @laa]D ko
naoTvak- maoM haosT kI gayaI saovaaAaoM ko ilae sToTlaosa¸ kMTonar AaQaairt
naoTvak- fM@Sana kao pardSaI- $p sao saMlagna krnao kI xamata dota hO.

k[- laaBaaoM ko baavajaUd @laa]D kMPyaUiTMga maoM kuC mah%vapUNa- caunaaOityaaM
hOM jaOsao DoTa gaaopnaIyata¸ DoTa saurxaa¸ kanaUna p`vat-na AaOr saImaa par DoTa
p`vaah.jaba TIesapI ko DoTa yaa naoTvak- fM@Sana kao @laa]D pr haosT
ikyaa jaata hO tao yao phlaU AiQak p`asaMigak hao jaato hOM.TIesapI ko
Alaavaa¸ AMitma ]pyaaogakta- kao yaa saovaa AaQaairt vaastuklaa maoM saovaa
ega`IgaoTr kao saovaayaoM AaOr sahayata p`dana krnao maoM k[- [ka[yaaM Saaimala hao
saktI hO.

@laa]D AaQaairt saovaaAaoM kao Apnaanao ko ilae @laa]D pr
saurxaa mah%vapUNa- hO.saurxaa ko ibanaa kao[- BaI @laa]D saovaa p`BaavaI $p sao
poSa nahIM kI jaa saktI hO.ivaSaoYa $p sao ]pyaaogakta-AaoM kao yah ivaSvaasa
haonaa caaihe ik ]naka DoTa @laa]D maoM saurixat hO.na kovala DoTa ko ilae
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needed not only for data but also for services and
applications to avoid their usage beyond trust boundaries.
Transfer of data, sharing of information and use of third-
party systems are areas of concern.

POLICY ON REGULATION OF CLOUD
SERVICES IN INDIA

The Cloud companies and technology start-ups
have emerged providing network infrastructure resources
for computing, storage and
processing as well as network
functions such as security,
firewall, load balancing,
software-defined WAN and big
data analytics. TRAI on 16th
August 2017 has issued
recommendations on Cloud
Services. Through the
recommendations, light touch
approach to regulate cloud
services and to lay down a broad
framework for registration of an
industry association of cloud
service providers (CSPs) by DoT
has been emphasized. Accepting the recommendations, DoT
has asked TRAI for its recommendations on other terms,
such as eligibility conditions, entry fee, period of
registration, governance structure, etc.

Further, on the issue of legal framework for data
protection, TRAI has issued its recommendations on
‘Privacy, Security and Ownership of the Data in the Telecom
Sector’ dated 16th July 2018, covering the following aspects:

a) Adequate protection to sensitive personal
information;

b) Adopt globally accepted data protection principles
as reiterated by Planning Commission's Report of
Group of Experts on Privacy 2012;

c) Provisions governing the cross-border transfer of
data;

To address the issue of access to data, hosted by
CSPs in different jurisdictions, by law enforcement agencies:

a) Robust Mutual Legal Assistance Treaties (MLATs)
should be drawn up with jurisdictions where CSPs
usually host their services, enabling access to data
by law enforcement agencies.

b) Existing MLATs should be amended to include
provisions for lawful interception or access to data
on the cloud.

bailk ivaSvaasa saImaaAaoM sao pro ]nako ]pyaaoga sao bacanao ko ilae saovaaAaoM
AaOr AavaodnaaoM ko ilae BaI saurxaa kI AavaSyakta haotI hO.DoTa ka
hstaMtrNa saUcanaaAaoM kao saaJaa krnaa AaOr qaD- paTI- isasTma ka ]pyaaoga
icaMta ka xao~ hO.
Baart ma o M @laa]D sa ovaaAao M pr ivainayamana naIitBaart ma o M @laa]D sa ovaaAao M pr ivainayamana naIitBaart ma o M @laa]D sa ovaaAao M pr ivainayamana naIitBaart ma o M @laa]D sa ovaaAao M pr ivainayamana naIitBaart ma o M @laa]D sa ovaaAao M pr ivainayamana naIit

@laa]D kMpinayaaoM AaOr tknaIkI sTaT- APsa nao kMPyaUiTMga¸ BaMDarNa
AaOr p`saMskrNa ko saaqa–saaqa saurxaa¸ fayarvaa^la¸ laaoD saMtulana¸ saa^FTvaoyar

pirBaaiYat DblaUeena AaOr baD,o DoTa
enaailaiT@sa jaOsao naoTvak- kayaao-M ko ilae
naoTvak- AvasaMrcanaa saMsaaQana p`dana ikyao
hOM.T/a[- nao 16 Agast 2017 kao @laa]D
saiva-saoja pr isafairSaoM jaarI kI hO.
isafairSaaoM ko maaQyama sao @laa]D saovaaAaoM
kao ivainayaimat krnao ko ilae hlko
dRiYTkaoNa AaOr Da^T Wara @laa]D saovaa
p`dataAaoM ³saIesapI´ ko ek ]Vaoga saMGa
ko pMjaIkrNa ko ilae ek vyaapk Z,aMcao
kao ibaCanao pr jaaor idyaa gayaa hO.
isafairSaaoM kao svaIkar krto hue Da^T nao
T/a[- sao Anya Satao-M jaOsao pa~ta Sato-M¸

p`vaoSa Saulk¸ pMjaIkrNa kI AvaiQa¸ Saasana saMrcanaa¸ Aaid pr ApnaI
isafairSaaoM ko ilae kha hO.

[sako Alaavaa DoTa saMrxaNa ko ilae kanaUnaI Z,aMcao ko mau_o pr T/a[-
nao 16 jaulaa[- 2018 kao TolaIka^ma sao@Tr maoM DoTa kI gaaopnaIyata¸ saurxaa
AaOr svaaima%va pr ApnaI isafairSaoM jaarI kI hOM¸ ijanamaoM inamnailaiKt
phlauAaoM kao Saaimala ikyaa gayaa hO:

e´ saMvaodnaSaIla vyai@tgat jaanakarI ko ilae pyaa-Pt saurxaa.
baI´ yaaojanaa Aayaaoga Wara gaaopnaIyata 2012 pr ivaSaoYa&aoM ko samaUh ko

irpaoT- Wara daohrayaa gayaa ivaSvastr pr svaIkRt DoTa saMrxaNa
isawaMtaoM kao Apnaanaa.

saI´ DoTa ko saImaa par hstaMtrNa kao inayaMi~t krnao vaalao p`avaQaana.
kanaUna p`vat-na ejaoMisayaaoM Wara ivaiBanna AiQakar xao~aoM maoM saIesapI

Wara haosT ikyao gayao DoTa tk phuMca ko mau_o kao saMbaaoiQat krnao ko ilae:
e´ majabaUt parspirk kanaUna sahayata saMiQayaaoM ³emaelaeTI´ kao ]na

nyaayaalayaaoM ko saaqa tOyaar ikyaa jaanaa caaihe¸ jahaM saIesapI
AamataOr pr ApnaI saovaaAaoM kI maojabaanaI krto hOM̧  kanaUna p`vat-na
ejaoMisayaaoM Wara DoTa tk phuMca kao saxama krto hOM.

baI´ maaOjaUda emaelaeTI kao saMSaaoiQat ikyaa jaanaa caaihe taik vaOQa
AvaraoQana yaa @laa]D pr DoTa tk phuMca ko p`avaQaanaaoM kao Saaimala
ikyaa jaa sako.
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On the cloud service side, certain Service Level
Agreement must be there to be enforced and committed by
the cloud service provider to ensure that the mission critical
services are not impacted. As the statutory, regulatory, and
legal requirements vary with market, sector and jurisdiction,
the issue is required to be addressed in future by the policy
makers, keeping in view the sector specific or service
specific requirement of rules and framework.
POLICY FOR SHARING OF ACTIVE AND
PASSIVE INFRASTRUCTURE

Infrastructure sharing provides a healthier
competitive environment for the telecom market. It also
improves economies of scale, avoiding duplication of
networks where unnecessary. The increase of infrastructure
sharing in the telecom business has allowed for a more
efficient pace of expansion and innovation, for example, a
faster roll-out of next generation networks and services
have been made possible due to sharing of active and
passive infrastructure. The sharing of towers and equipment
also translates into sharing of expertise between telecom
companies, and an overall reduction in Capex and Opex
costs, which are also spread among TSPs.

BEREC report on infrastructure sharing, by Body of
European Regulators for Electronic Communications
(BEREC), provides a provisional analysis of infrastructure
sharing arrangements, which are currently in place in various
individual European markets. The report includes various
scenarios of sharing arrangements, benefits and challenges,
as well as future evolution of sharing arrangements due to
5G. The analysis could be considered useful for any policy
decisions. The report indicates that as per the figures
provided by some NRAs, the cost saving is as shown in
Table 1.

For infrastructure sharing, it has been observed that
commercially led network-sharing agreements are generally
preferred and seem to have gained market traction. In this
case, the commercial drivers of infrastructure sharing and
the types of infrastructure sharing agreement are likely to
differ between countries and according to levels of market
maturity.

Dynamic Spectrum Sharing (DSA) is a useful feature

@laa]D saovaa pxa pr kuC saovaastr samaJaaOto kao laagaU krnaa haogaa
AaOr @laa]D saovaa p`data Wara yah sauinaiScat krnao ko ilae p`itbaw
haonaa caaihe ik imaSana mah%vapUNa- saovaayaoM p`Baaivat na hao.jaOsaaik vaOQaainak
ivainayaamak AaOr kanaUnaI AavaSyaktayaoM baajaar¸ xao~ AaOr xao~aiQakar ko
saaqa badlatI hOM̧  [sa mau_o kao naIit inamaa-taAaoM AaOr BaivaYya maoM inayamaaoM AaOr
Z,aMcao kI ivaiSaYT AavaSyakta kao Qyaana maoM rKto hue saMbaaoiQat ikyaa
jaanaa caaihe.
saiËya va inaiYËya bauinayaadI Z,acao kI ihssaodarI ko ilae naIitsaiËya va inaiYËya bauinayaadI Z,acao kI ihssaodarI ko ilae naIitsaiËya va inaiYËya bauinayaadI Z,acao kI ihssaodarI ko ilae naIitsaiËya va inaiYËya bauinayaadI Z,acao kI ihssaodarI ko ilae naIitsaiËya va inaiYËya bauinayaadI Z,acao kI ihssaodarI ko ilae naIit
bauinayaadI Z,aMcao kI ihssaodarI¸ dUrsaMcaar baajaar ko ilae ek svasqa p`itspQaI-
vaatavarNa p`dana krta hO.yah naoTvak- kI nakla sao bacanao ko ilae pOmaanao
kI Aqa-vyavasqaaAaoM maoM sauQaar krta hO̧  jahaM yah AnaavaSyak hO.dUrsaMcaar
karaobaar maoM bauinayaadI Z,aMcao kI ihssaodarI kI vaRiw nao ivastar va nayao KaojaaoM
kI AiQak kuSala gait ko ilae Anaumait dI hO̧  ]dahrNa ko ilae AgalaI
pIZ,I ko naoTvak- AaOr saovaaAaoM ko tojaI sao p`stuitkrNa kao saiËya AaOr
inaiYËya bauinayaadI Z,acao ko saaJaakrNa ko karNa saMBava banaayaa gayaa
hO.TavaraoM AaOr ]pkrNaaoM ko saaJaodarI ka matlaba BaI TolaIka^ma kMpinayaaoM
ko baIca ivaSaoYa&aoM ka baMTvaara BaI hO AaOr kOpo@sa va Aaopo@sa kI laagat maoM
samaga` kmaI haotI hO̧  jaao TIesapI ko baIca BaI fOlaI hu[- hO.
baa^DI Aa^f yaUraoipyana rogaulaoTsa- fa^r [lao@T/a^inak kmyauinakoSansa
³baI[-Aar[-saI´ Wara bauinayaadI Z,aMcao SaoyairMga pr baI[-Aar[-saI kI irpaoT-̧
bauinayaadI Z,aMcao vyavasqaa ka ek AnaMitma ivaSlaoYaNa p`dana krtI hO̧  jaao
vat-maana maoM ivaiBanna vyai@tgat yaUraopIya baajaar maoM maaOjaUd hO.irpaoT- maoM
saaJaakrNa vyavasqaa¸ laaBa AaOr caunaaOityaaoM ko ivaiBanna pirdRSyaaoM ko saaqa–
saaqa 5jaI ko karNa saaJaakrNa vyavasqaa ko BaivaYya ka ivakasa Saaimala
hO.ivaSlaoYaNa kao kBaI BaI naIitgat inaNa-yaaoM ko ilae ]pyaaogaI maanaa jaa
sakta hO.irpaoT- batatI hO ik kuC enaAare Wara ]plabQa krayao gayao
AaMkD,aoM ko Anausaar laagat bacat Tobala 1 maoM idKayaI gayaI hO.

bauinayaadI Z,aMcao kI saaJaodarI ko ilae yah doKa gayaa hO ik
vyaavasaaiyak $p sao naoTvak- saaJaakrNa samaJaaOto kao AamataOr pr psaMd
ikyaa jaata hO AaOr lagata hO ik baajaar maoM tojaI AayaI hO.[sa maamalao maoM
bauinayaadI Z,aMcao kI ihssaodarI ko vaaiNaijyak p`saar AaOr bauinayaadI Z,aMcao
ihssaodarI samaJaaOto ko p`kar doSaaoM ko baIca AaOr baajaar kI pirp@vata ko
str ko Anausaar iBanna haonao kI saMBaavanaa hO.

4jaI sao 5jaI ivakisat krnao ko ilae Dayanaaimak spo@T/ma SaoyairMga

Table 1: Infrastructure Sharing - Cost Saving
CAPEX OPEX

Passive infra sharing cost savings 16%-35% 16%-35%
Active infra sharing
(excl. spectrum) cost saving 33%-35% 25%-33%
Active infra sharing (incl. spectrum) 33%-45% 30%-33%

Tobala 1: [nÍa SaoyairMga – laagat bacatTobala 1: [nÍa SaoyairMga – laagat bacatTobala 1: [nÍa SaoyairMga – laagat bacatTobala 1: [nÍa SaoyairMga – laagat bacatTobala 1: [nÍa SaoyairMga – laagat bacat
kOpo@sakOp o@sakOp o@sakOp o@sakOp o@sa Aaop o@saAaop o@saAaop o@saAaop o@saAaop o@sa

inaiYËya [nÍa SaoyairMga laagat bacat 16%–35% 16%–35%
saiËya [MÍa SaoyairMga ³e@saola spo@T/ma´
laagat bacat 33%–35% 25%–33%
saiËya [MÍa SaoyairMga ³spo@T/ma saiht´ 33%–45% 30%–33%
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for evolving 4G to 5G; DSA enables deployment of 5G in
the same spectrum as 4G. For example, TSP could use 1800
MHz for both 4G and 5G, thereby enabling a natural shift of
resources from 4G to 5G over time. This can be achieved
through new radio deployments or installing new software.
Many networks can be rapidly upgraded to support 5G
services in existing LTE frequency bands, for example, in
low to mid-bands by using spectrum sharing between LTE
and 5G. All the existing LTE bands are also considered as
candidate bands for 5G deployments in below 6GHz bands.

From a coverage perspective, this type of deployment
is similar to existing LTE deployments. The equipment,
particularly base stations and cells are designed to support
the multiband scenario, therefore, network slicing or hosting
of virtual network operators or sharing of the spectrum
between two entities would be quite easier in the future.
The densification of cells and Right of Way (RoW) issues
shall also propel the sharing of active infrastructure by TSPs
in 5G scenario.

FUTURE USE CASES REQUIRED TO BE
SUPPORTED BY THE LICENSING FRAMEWORK

The speed offered through 5G networks will be of
the Gigabit rate and will substitute the requirement of wired
Local Area Network (LAN). The enterprises are setting up
LAN for their internal
requirements such as operation
of the plant or internal office
communication. This traffic is
usually not routed through
Internet or any other form of
Wide Area Network (WAN) by
these enterprises. For the
solution to LAN and factory
automation, upcoming use
cases of platform and services
are expected through 5G. In near future, ‘Network-as-a-
service’ is considered to be one of the services offered by
the telecom companies where medium and large enterprise
will be able to find the replacement for LAN and also minimize
the defects etc. with no or minimal investments in their IT
network. Such use cases are required to be included in the
scope of licensing framework so that the benefits of 5G
reaches to the industry. Network as a Service (NaaS) to the
Industry 4.0 is to be facilitated in the licensing and regulatory
framework to facilitate the orderly growth and migration to
Industry 4.0.

Telecom operator may develop, deploy and operate
an integrated solution for the industry as per its requirement

³DIesae´ ek ]pyaaogaI ivaSaoYata hO.DIeesa 4jaI ko samaana spo@T/ma maoM 5jaI
kI tOnaatI kao saxama banaata hO.]dahrNa ko ilae¸ TIesapI 4jaI AaOr 5jaI
daonaaoM ko ilae 1800 maogaahT\-ja ka ]pyaaoga kr sakta hO ijasasao samaya ko
saaqa 4 jaI sao 5jaI tk saMsaaQanaaoM kI ek svaaBaaivak sqaanaaMtr kao sauinaiScat
ikyaa jaa sako.yah nayao roiDyaao piryaaojanaaAaoM yaa nayao saâFTvaoyar sqaaipt
krnao ko maaQyama sao p̀aPt ikyaa jaa sakta hO.maaOjaUda elaTI[- ÍI@vaoMsaI baOMD maoM
5jaI saovaaAaoM ka samaqa-na krnao ko ilae k[- naoTvak- tojaI sao ApgàoD ikyao jaa
sakto hOM̧  ]dahrNa ko ilae elaTI[- AaOr 5jaI ko baIca spo@T/ma saaJaakrNa
ka ]pyaaoga krko maQya baOMD maoM inamna.saBaI maaOjaUda elaTI[- baOMDaoM kao 6jaI baOMDaoM
ko naIcao 5jaI tOnaatI ko ilae ]mmaIdvaar baOMD maanaa jaa sakta hO.kvaroja
dRiYTkaoNa sao [sa p̀kar kI tOnaatI maaOjaUda elaTI[- tOnaatI ko samaana hO.]pkrNa¸
ivaSaoYa $p sao baosa sToSanaaoM AaOr saola kao malTIbaOMD pirdRSya ka samaqa-na krnao ko
ilae iDjaa[na ikyaa gayaa hO̧  [sailae¸ naoTvak- slaa[isaMga yaa vacau-Ala naoTvak-
AâproTraoM kI maojabaanaI yaa dao saMsqaaAaoM ko baIca spo@T/ma saaJaa krnaa BaivaYya
maoM kafI Aasaana haogaa.saola ko Gana%va AaOr ra[T Aâf vao ³AarAaoDblaÚ
mau_o TIesapI Wara 5jaI pirdRSya maoM saiËya bauinayaadI Z,aMcao ko saaJaodarI kao BaI
baZ,ayaogaI.
BaivaYya ko ]pyaaoga ko maamalaaoM kao laa[saoMisaMga Z,aMcao Wara samaiqa-tBaivaYya ko ]pyaaoga ko maamalaaoM kao laa[saoMisaMga Z,aMcao Wara samaiqa-tBaivaYya ko ]pyaaoga ko maamalaaoM kao laa[saoMisaMga Z,aMcao Wara samaiqa-tBaivaYya ko ]pyaaoga ko maamalaaoM kao laa[saoMisaMga Z,aMcao Wara samaiqa-tBaivaYya ko ]pyaaoga ko maamalaaoM kao laa[saoMisaMga Z,aMcao Wara samaiqa-t
haona o kI AavaSyakta hOha ona o kI AavaSyakta hOha ona o kI AavaSyakta hOha ona o kI AavaSyakta hOha ona o kI AavaSyakta hO

5jaI naoTvak- ko maaQyama sao dI jaanao vaalaI gait igagaaibaT roT kI
haogaI AaOr vaayaD- laaokla eiryaa naoTvak- ³elaeena´ kI AavaSyakta kao

p ` itsqaaipt krogaI.]Vma ApnaI
AaMtirk AavayaktaAaoM jaOsao ik saMya~
ko saMcaalana yaa AaMtirk kayaa-laya saMcaar
ko ilae elaeena kI sqaapnaa kr rho
hOM.yah T/Oifk AamataOr pr [na ]VmaaoM
Wara [MTrnaoT yaa vaa[D eiryaa naoTvak-
³DblaUeena´ ko iksaI Anya $p sao $T
nahIM ikyaa jaata hO.elaeena va fO@T/I
svacaalana ko samaaQaana ko ilae PlaoTfama-
AaOr saovaaAaoM ko AagaamaI ]pyaaoga ko

maamalao maoM 5jaI ko maaQyama sao Apoixat hO.inakT BaivaYya maoM̧  ‘naoTvak-–eja–
e–saiva-sa’ kao dUrsaMcaar kMpinayaaoM Wara dI jaanao vaalaI saovaaAaoM maoM sao ek
maanaa jaata hO̧  ]nako Aa[-TI naoTvak- maoM nyaUnatma inavaoSa ko saaqa jahaM
maQyama va baD,o ]Vma laOna ko ilae p`itsqaapna Kaojanao maoM saxama haoMgao AaOr
daoYaaoM kao kma kr sakto hOM yaa nahIM BaI.[sa trh ko ]pyaaoga ko maamalaaoM
kao laa[saoMisaMga Z,aMcao ko dayaro maoM Saaimala krnao kI AavaSyakta hO taik 5jaI
ka laaBa ]Vaoga tk phuMcao.]Vaoga 4º0 ko ilae naoTvak- eja, e
saiva-sa ³enaeeesa´ kao Ëimak ivakasa AaOr ]Vaoga 4º0 maoM p̀vaasana kI
sauivaQaa ko ilae laa[saoMsa AaOr inayaamak Z,aMcao maoM sauivaQaa p̀dana kI jaanaI hO.

TolaIkâma AâproTr ApnaI AavaSyakta ko Anausaar ]Vaoga ko ilae
ek ekIkRt samaaQaana ivakisat¸ tOnaat AaOr saMcaailat kr sakta hO AaOr
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and provide most of the computing at edge. The data
coming to control plane to be minimal and most of the user
plane processing will be at edge, leading to less use of
bandwidth and low latency. This may require TSP to deploy
5G network for specific industrial unit and provide the
services directly or as an alternate lease the network with
control of edge devices to the industrial entity itself.

Further, the M2M Service Provider (proposed to be
registered with DoT) may also provide the services to various
Industries after obtaining the resources from the
connectivity providers.

There could be plenty of services based on network
slicing whereby telecom operators will allocate network
resources (slices) in line with complexity of customer
requirements. Technology and standards for slicing of the
network shall enable the new revenue streams to telecom
operator. Use cases having network slicing functionality
shall have stringent requirement of Quality of Service (QoS)
parameters so that adequate resources are aligned by the
telecom operator to provide the services.

ASPECTS RELATED TO SECTORAL
REGULATIONS

The application of 5G use cases will be across
industry verticals though eMBB, uRLLC and mMTC
capabilities. It is, however, difficult to predict at this stage
that which of the use cases would drive the 5G demand.
With the range of 5G use cases across
industry verticals requiring different
characteristics, for example, low latency
and high reliability application for
robotics in manufacturing and automotive
sectors; high data throughput
requirements for augmented reality use
cases; the traditional offerings based on
connection speed and volume of usage
could see a shift. The use cases will be
having differentiated services/
applications based on niche industry
vertical they want to cater to with suitable tariffs to meet
the customer needs along with capability to meet the
sectoral regulation, if any.

The cross-sectoral use cases would require
coordinated efforts in managing the 5G ecosystem with
cross sectoral involvement. For crosssectoral cases of
M2M/ IoT, in order to bring M2M industry concerns and
regulatory bottlenecks, DoT has proactively formed M2M
Apex Body, M2M Review Committee and M2M Consultative
Committee. Domain experts from every vertical which has

AiQakaMSa kMPyaUiTMga p̀dana krta hO.ivamaana kao inayaMi~t krnao ko ilae Aanao
vaalaI DoTa nyaUnatma hO AaOr AiQakaMSa ]pyaaogakta- ivamaana p̀saMskrNa iknaaro
pr haogaa¸ ijasasao baOMDivaD\qa ka kma ]pyaaoga AaOr kma ivalaMbata haogaI.[sako
ilae TIesapI kao ivaiSaYT AaOVaoigak [ka[- ko ilae 5jaI naoTvak- kao tOnaat
krnao AaOr saovaaAaoM kao saIQao p̀dana krnao kI AavaSyakta hao saktI hO yaa
vaOkilpk ]pkrNa ko $p maoM AaOVaoigak [ka[- ko ilae iknaaro ko ]pkrNaaoM
ko inayaM~Na ko saaqa naoTvak- kao laIja pr donaa caaihe.

[sako Alaavaa ema2ema saovaa p`data ³Da^T ko saaqa pMjaIkRt haonao
ka p`stava´ BaI knaoi@TivaTI p`dataAaoM sao saMsaaQana p`aPt krnao ko baad
ivaiBanna ]VaogaaoM kao saovaayaoM p`dana kr sakta hO.

naoTvak- slaa[isaMga ko AaQaar pr bahut saarI saovaayaoM hao saktI hO
ijasasao TolaIka^ma Aa^proTr ga`ahk AavaSyaktaAaoM kI jaiTlata ko Anau$p
naoTvak- saMsaaQanaaoM ³slaa[sa´ ka AavaMTna kroMgao.naoTvak- ko slaa[isaMga ko
ilae tknaIkI AaOr maanak dUrsaMcaar Aa^proTr ko ilae nayaI rajasva
QaaraAaoM kao saxama kroMgao.naoTvak- slaa[isaMga kaya-xamata vaalao maamalaaoM ka
]pyaaoga saovaa kI gauNava<aa ³@yaUAaoesa´ maapdMDaoM kI sa#t AavaSyakta haogaI
taik saovaaAaoM kao p̀dana krnao ko ilae dUrsaMcaar AâproTr Wara pyaa-Pt
saMsaaQana gazbaMQana ikyao jaayaoM.
sa o@Tr sa Mba MQaI ivainayamaa o M sa o sa Mba MiQat phlaUsa o@Tr sa Mba MQaI ivainayamaa o M sa o sa Mba MiQat phlaUsa o@Tr sa Mba MQaI ivainayamaa o M sa o sa Mba MiQat phlaUsa o@Tr sa Mba MQaI ivainayamaa o M sa o sa Mba MiQat phlaUsa o@Tr sa Mba MQaI ivainayamaa o M sa o sa Mba MiQat phlaU

5jaI ]pyaaoga ko maamalaaoM ko Aavaodna eMBB, uRLLC va mMTC
xamataAaoM kI sahayata sao ]Vaoga vaiT-kla maoM haogaa.halaaMik [sa str pr
yah Anaumaana lagaanaa mauiSkla hO ik kaOna sao ]pyaaoga ko maamalao 5jaI maaMga

kao baZ,ayaoMgao.5jaI kI saImaa ko saaqa ]Vaoga ko
kaya-xao~aoM maoM ivaiBanna ivaSaoYataAaoM kI AavaSyakta
haotI hO̧  ]dahrNa ko ilae ivainamaa-Na va maaoTr vaahna
xao~aoM maoM raobaaoiT@sa ko ilae kma ivalMabata AaOr ]cca
ivaSvanaIyata ko ]pkrNa¸ saMvaiQa-t vaastivakta
]pyaa oga maamalaa o M ko ilae ]cca DoTa qa ` Up uT
AavaSyaktayaoM̧  knao@Sana kI gait AaOr ]pyaaoga kI
maa~a ko AaQaar pr parMpirk Aa^firMga ko calato
badlaava doKnao kao imala saktI hO.]pyaaoga ko maamalaaoM
maoM ivaiBanna saovaaAaoMÀeiPlakoSana haoMgao jaao ivaiSaYT
]Vaoga vaiT-kla pr AaQaairt haoMgao̧  jaao xao~Iya ivainayamaaoM

kao pUra krnao ko saaqa–saaqa ga`ahkaoM kI ja$rtaoM kao pUra krnao ko ilae¸
yaid kao[- hao tao̧  ]pyau@t TOirf ko saaqa pUra krnaa caahto hOM.

Ëa^sa sao@Taorla ]pyaaoga maamalaaoM kao Ëa^sa sao@Taorla BaagaIdarI ko
saaqa 5jaI pairisqaitkI tM~ ko p`baMQana maoM samainvat p`yaasaaoM kI AavaSyakta
haogaI.ema2emaÀAa[-AaoTI ko Ëa^sa sao@Taorla maamalaaoM ko ilae¸ ema2ema
]Vaoga kI icaMtaAaoM AaOr inayaamak baaQaaAaoM kao laanao ko ilae Da^T nao
ema2ema epo@sa baa^DI¸ ema2ema irvyaU kmaoTI AaOr ema2ema kMsalToMT kmaoTI
ka gazna ikyaa hO.hr vaiT-kla sao Daomaona ivaSaoYa& ijanhoM saMBaaivat
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been considered as potential M2M/IoT market has to get
together to address the concerns and also be in advisory
role to the policies making bodies of the government.

M2M Consultative Committee has been constituted
incorporating representatives from Standardizing bodies
such as Bureau of Indian Standards (BIS) and Telecom
Standards Development Society of India (TSDSI) and
sectoral industry representative bodies to bring M2M
industry concerns and regulatory bottlenecks to the notice
of Apex body. Also, in order to support implementation of
actionable points evolved from National Telecom M2M
Roadmap, M2M Review Committee has been formed under
DoT. The scope of the existing committees can be expanded
or broadened for inclusion of all the 5G use cases.

INVESTMENT FOR 5G DEPLOYMENT
As already discussed in earlier chapters, 5G is going

to touch and change our lives like never before. The key
features of 5G i.e. ultra high speed
and ultra low latency along with
the new capabilities will make it
possible to use 5G for healthcare
(tele-surgery), autonomous
vehicles, automated
manufacturing so on and so forth.
5G will result into both direct and
indirect benefits. It has potential
to work as catalyst to higher overall
economic growth of the country.
However, to bring this into reality,
substantial amount of investment
would be required to roll-out 5G
services in India. In the report on “5G: The catalyst to Digital
Revolution in India” by Deloitte, it has been mentioned
that while the investment for 5G would grow incrementally
as advancements on existing 4G/LTE technology, with 5G
spectrum and network densification needs, it is anticipated
that industry might require an additional investment of USD
60-70 billion to seamlessly implement 5G networks. Ernst &
Young has also estimated that India would have to invest
USD 60-70 billion for 5G.

5G is expected to play a major role in digitalization of
industries. 5G will bring new level of performance and
characteristics to the telecom networks enabling new
services and creating new ecosystems. New revenue
streams will get open-up for operators as they go beyond
mere Connectivity and Infrastructure providers to become
service enablers and service creators. As per Ericsson data,
5G enabled digitalization revenue potential in India will be

ema2emaÀAa[-AaoTI baajaar maanaa jaata hO̧  kao icaMtaAaoM kao dUr krnao ko
ilae AaOr sarkar kI inakayaaoM banaanao vaalaI naIityaaoM ko ilae salaahkar kI
BaUimaka maoM haonaI caaihe.

ema2ema ]Vaoga saMbaMQaI icaMtaAaoM AaOr inayaamak baaQaaAaoM kao dUr krnao
ko ilae ema2ema pramaSa- saimait ka gazna maanakIkrNa inakayaaoM jaOsao BaartIya
maanak byaUrao ³baIAa[-esa´ AaOr TolaIkâma sTOMDD- DovalapmaoMT saaosaa[TI Aâf
[MiDyaa ³TIesaDIesaAa[-́  AaOr sao@Taorla ]Vaoga p`itinaiQa inakayaaoM ko
p̀itinaiQayaaoM kao Saaimala krto hue ikyaa gayaa hO.[sako Alaavaa raYT/Iya
dUrsaMcaar ema2ema raoDmaOp sao ivakisat ikyao gayao e@Sana Pvaa[MT ko kayaa-nvayana
ka samaqa-na krnao ko ilae DIAaoTI ko tht ema2ema irvyaU kmaoTI ka gazna
ikyaa gayaa hO.maaOjaUda saimaityaaoM ko dayaro kao 5jaI ]pyaaoga ko saBaI maamalaaoM kao
Saaimala krnao ko ilae ivastairt yaa ivastRt ikyaa jaa sakta hO.
5jaI ivatrNa ko ilae inava oSa5jaI ivatrNa ko ilae inava oSa5jaI ivatrNa ko ilae inava oSa5jaI ivatrNa ko ilae inava oSa5jaI ivatrNa ko ilae inava oSa

jaOsaoik phlao cacaa- kI jaa caukI hO̧  5jaI hmaaro jaIvana kao CUnao
AaOr badlanao vaalaa hO jaOsaa phlao kBaI nahIM qaa.nayaI xamataAaoM ko saaqa

5jaI yaaina AlT/a ha[- spID AaOr AlT/a
laao laoToMsaI holqakoyar ³TolaI saja-rI´¸ svaaya<a
vaahnaaoM̧  svacaailat ivainamaa-Na ko ilae 5 jaI
ka ]pyaaoga krnaa saMBava banaata hO.5 jaI
ka pirNaama p`%yaxa va Ap`%yaxa daonaaoM trh
ko laaBa maoM haogaa.[samaoM doSa ko ]ccatr
Aaiqa-k ivakasa ko ilae ]%pòrk ko $p maoM
kama krnao kI xamata hO.haalaaMik [sao
vaastivakta maoM laanao ko ilae Baart maoM 5jaI
saovaaAaoM ko p`stuitkrNa ko ilae pyaa-Pt
maa~a maoM inavaoSa kI AavaSyakta haogaI.Dolaâ[T

Wara Baart maoM iDijaTla ËaMit ko ]%pòrk maoM̧  yah ]llaoK ikyaa gayaa hO ik
jabaik 5jaI ko ilae inavaoSa maaOjaUda 4jaIÀelaTI[- tknaIkI pr ]nnait
ko $p maoM baZ,ogaa¸ 5jaI spo@T/ma AaOr naoTvak- Gana%va kI AavaSyakta ko
saaqa yah Anaumaana hO ik ]Vaoga kao 5jaI kao laagaU krnao ko ilae 60–70
ibailayana AmairkI Da^lar ko Aitir@t inavaoSa kI AavaSyakta hao saktI
hO.ArnaosT eMD yaMga nao yah BaI Anaumaana lagaayaa hO ik Baart kao 5jaI ko
ilae 60–70 ibailayana AmaoirkI Da^lar ka inavaoSa krnaa haogaa.

5jaI sao ]VaogaaoM ko iDijaTlaa[jaoSana maoM baD,I BaUimaka inaBaanao kI
]mmaId hO.5jaI nayaI saovaaAaoM AaOr nayaI pairisqaitkI p`NaailayaaoM kao banaanao
maoM saxama dUrsaMcaar naoTvak- ko p`dSa-na AaOr ivaSaoYataAaoM ka nayaa str
laayaogaa.nayaI rajasva QaarayaoM Aa^proTraoM ko ilae Kula jaayaoMgaI @yaaoMik vao
saovaa saMyaaojak AaOr saovaa saRjak bananao ko ilae maa~ knaoi@TivaTI AaOr
[nÍasT/@car p`dataAaoM sao pro hOM.eir@sana ko AaMkD,aoM ko Anausaar Baart
maoM 5jaI saxama iDijaTlaa[jaoSana rajasva xamata 2026 tk 27 ibailayana
AmaoirkI Da^lar sao }pr haogaI.]ccastrIya faorma kI irpaoT- ko Anausaar
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above USD 27 billion by 2026. As per the High-Level Forum
report, 5G can create a cumulative economic impact of USD
1 trillion by 2035.

The success of 5G speed and coverage relies
immensely upon network diversification which in turn will
depend upon network infrastructure, including spectrum,
Radio Access Network (RAN) infrastructure, and core
network. Figure 1 illustrates the areas where investment is
anticipated for 5G deployment. Figure 1 Expected investment
areas for 5G deployment.

O p e r a t o r s
with existing 4G
footprints will be able
to leverage their 4G
infrastructure for
providing 5G
 services and hence
their investment
requirement will be
relatively less.
Whereas, a Greenfield
operator will need to
establish the network from ground level and therefore would
require huge amount of investment.

As per an estimate by Nokia, 5G coverage compared
to 4G coverage using 1800 MHz spectrum band would be
about 60%. Operators with existing 5G footprints, will be
able to leverage 4G UL coverage through concept of
dualconnectivity/UL-sharing and hence will be able to cover
larger areas with same number of sites. However, a Greenfield
5G operator will need to deploy about 66% more sites to
compensate for penetration losses.

ACCESS SPECTRUM FOR 5G
5G will support significantly greater data speed and

ultra low latency. Therefore, larger chunks of spectrum will
be required for 5G as compared to that is required for 4G. As
analyzed by Ericson, “deploying the 3.5 GHz and 26 GHz
band on existing macro sites can provide a capacity
improvement of approximately 10 times compared with the
LTE systems in low and mid bands”38.

Spectrum requirement for 5G network lies around
three key frequencies ranges: Sub-1 GHz, 1-6 GHz and above
6 GHz. The choice of spectrum among these ranges will
depend on the capacity and coverage requirement of the
region.

3.5 GHz spectrum band is likely to be the first band
to be globally used for 5G deployment. DoT is yet to auction
spectrum in the 3300-3600 MHz bands. Therefore, the TSPs

Fig. 1: Expected investment areas for 5G deployment

5jaI¸ 2035 tk 1 iT/layana AmaoirkI Da^lar ka saMcayaI Aaiqa-k p`Baava
banaa sakta hO.

5jaI kI gait AaOr kvaroja kI saflata naoTvak- ivaivaQaIkrNa pr
kafI inaBa-r krtI hO jaao badlao maoM spo@T/ma¸ roiDyaao e@saosa naoTvak-
³Aareena´ bauinayaadI Z,aMcao AaOr kaor naoTvak- saiht naoTvak- ko bauinayaadI
Z,aMcao pr inaBa-r krogaI.ica~ ]na xao~aoM kao idKata hO jahaM inavaoSa 5jaI
tOnaatI ko ilae Anaumaainat hO.

maaOjaUda 4jaI fuTipM̀T vaalao Aa^proTr 5jaI saovaayaoM p`dana krnao ko
ilae Apnao 4jaI bauinayaadI
Z,aMcao ka laaBa ]zanao maoM saxama
haoMgao AaOr [sailae ]nakI
inava oSa kI AavaSyakta
ApoxaakRt kma ha ogaI.
jabaik¸ ek ga `InafIlD
Aa^proTr kao jamaInaI str sao
naoTvak- sqaaipt krnao kI
AavaSyakta haogaI AaOr
[sailae BaarI maa~a maoM inavaoSa
kI AavaSyakta haogaI.

naaoikyaa Wara ek Anaumaana ko mautaibak 1800 maogaahT\-ja spo@T/ma
baOMD ka ]pyaaoga krko 4jaI kvaroja kI tulanaa maoM 5jaI kvaroja lagaBaga
60‰ haogaa.maaOjaUda 5jaI fuTip`MT vaalao Aa^proTr daohro knaoi@TivaTI
ÀyaUela saaJaakrNa kI AvaQaarNaa ko maaQyama sao 4jaI yaUela kvaroja ka
laaBa ]zanao maoM saxama haoMgao AaOr [sailae ek hI saM#yaa maoM saa[TaoM ko saaqa
baD,o xao~aoM kao kvar krnao maoM saxama haoMgao.halaaMik¸ ga`InaiflD 5jaI Aa^proTr
kao p`vaoSa nauksaana kI BarpayaI ko ilae lagaBaga 66‰ AiQak saa[TaoM kao
tOnaat krnao kI AavaSyakta haogaI.
5jaI ko ilae spo@T/ma e@saosa5jaI ko ilae spo@T/ma e@saosa5jaI ko ilae spo@T/ma e@saosa5jaI ko ilae spo@T/ma e@saosa5jaI ko ilae spo@T/ma e@saosa

5jaI kafI AiQak DoTa spID AaOr AlT/a laao laoToMsaI ka samaqa-na
krogaa.[sailae¸ 4jaI ko ilae spo@T/ma kI baD,I maa~a kI AavaSyakta
5jaI ko ilae AavaSyak haogaI.jaOsaaik eroi@sana Wara ivaSlaoYaNa ikyaa
gayaa hO̧  ‘maaOjaUda maOËao saa[TaoM pr 3º5 gaIgaahT\-ja AaOr 26 gaIgaahT\-ja
baOMD kao tOnaat krnao sao elaTI[- isasTma kI tulanaa maoM inamna va maQya baOMD kI
tulanaa maoM lagaBaga 10 gaunaa AiQak xamata maoM sauQaar hao sakta hO.

5jaI naoTvak- ko ilae spo@T/ma kI AavaSyakta lagaBaga tIna
p`mauK ÍI@vaoMisayaaoM pr haotI hO: saba–1 GHz¸ 1–6 GHz AaOr 6 GHz sao
}pr.[na saImaaAaoM ko baIca spo@T/ma ka caunaava xao~ kI xamata AaOr
kvaroja kI AavaSyakta pr inaBa-r krogaa.

3º5 GHz spo@T/ma baOMD 5jaI kI tOnaatI ko ilae ivaSvastr pr
[stomaala haonao vaalao phlao baOMD haonao kI saMBaavanaa hO.Da^T kao ABaI tk
3300–3600 MHz baOMD maoM spo@T/ma kI naIlaamaI krnaI hO.[sailae¸
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are likely to incur initially an additional investment while
launching 5G services on account of spectrum cost.

NETWORK DENSIFICATION- SMALL CELL &
MACRO CELL DEPLOYMENT

In the race to rollout 5G services around the world,
the key focal point of investment will be the deployment of
small cells, especially in the dense urban areas. According
to Small Cell Forum, globally, the compound annual growth
rate in the deployment of
small cell will be 14% and it
will reach at 11.4 million by
2025, with 8.5 million of
those in non-residential.

Operators can
manage the increased
traffic in rural and urban
areas simply by densifying
their existing network.
However, for operators
having larger chunks of
spectrum, the requirement
to densify their network via
small cells falls.

The marginal cost
of small cell equipment is
generally lower than deploying a macro base station site.
However, as large number of small cells would be required
to be deployed to provide additional capacity in densely
populated areas, the total expenditure would be quite
substantial.

For India, it is expected that small cell deployment
growth would be huge and soon going to outpace global
standards also40. The rising investment requirement for
network densification coupled with the difficulties in site
identification and related permissions is likely to lead to
increased infrastructure sharing among telecom operators.
Further, TSPs will decide 5G rollout based on demand and
affordability, which was one of the considerations while
recommending no roll-out obligations for 3.5 GHz spectrum
band. Therefore, the investment on network densification
is also likely to be carried out in phases.

LAYER UPGRADATION
The digital transformation of network infrastructure

through Network functions virtualization (NFV) and
Software-Defined Networking (SDN) plays a pivotal role in
5G deployment. NFV and SDN based network architecture
increases efficiencies across all elements with reduced
operational (OPEX) and capital (CAPEX) costs. With

spo@T/ma laagat ko AaQaar pr 5jaI saovaa Sau$ krto hue TIesapI kao
Aitir@t inavaoSa krnao kI saMBaavanaa hO.
naoTvak- Gana%va: CaoTo sa ola va ma OËao sa ola p`stuitkrNana oTvak- Gana%va: CaoTo sa ola va ma OËao sa ola p`stuitkrNana oTvak- Gana%va: CaoTo sa ola va ma OËao sa ola p`stuitkrNana oTvak- Gana%va: CaoTo sa ola va ma OËao sa ola p`stuitkrNana oTvak- Gana%va: CaoTo sa ola va ma OËao sa ola p`stuitkrNa

duinayaaBar maoM 5jaI saovaaAaoM kao p`stuitkrNa kI daOD, maoM inavaoSa ka
p`mauK koMd` ibaMdu CaoTo saola kI tOnaatI haogaI¸ ivaSaoYa $p sao Ganao SahrI xao~aoM
maoM.smaa^la saola faorma ko mautaibak vaOiSvak str pr CaoTo saola kI tOnaatI maoM
caËvaRiw vaaiYa-k vaRiw dr 14‰ sao haogaI AaOr yah gaOr–AavaasaIya maoM 8º5

imailayana ko saaqa 2025 tk
11º4 imailayana tk phu Mca
jaayaogaI.
Aa^proTr kovala Apnao maaOjaUda
naoTvak- kao saGana krko ga`amaINa
AaOr SahrI xao~ maoM baZ,o hue yaatayaat
ka p̀baMQana kr sakto hOM.halaaMik¸
spo@T/ma ko baD, o ihssao vaalao
Aa^proTraoM ko ilae CaoTI saola ko
maaQyama sao Apnao naoTvak- kao
GanaIBaUt krnao kI AavaSyakta
haotI hO.
CaoTo saola ]pkrNaaoM kI saImaaMt
laagat AamataOr pr ek maOËao baosa

sToSana saa[T kao tOnaat krnao sao kma haotI hO.halaaMik¸ GanaI AabaadI
vaalao xao~aoM maoM Aitir@t xamata p`dana krnao ko ilae baD,I saM#yaa maoM CaoTI
saolaaoM kI tOnaatI krnao kI AavaSyakta haogaI¸ kula Kca- kafI pyaa-Pt
haogaa.

Baart ko ilae yah ]mmaId kI jaatI hO ik CaoTo saola kI
p`stuitkrNa vaRiw bahut baD,I haogaI AaOr jald hI vaOiSvak maanakaoM kao BaI
pICo CaoD, dogaI.saa[T kI phcaana AaOr saMbaMiQat AnaumaityaaoM maoM kiznaa[-yaaoM
ko saaqa yauigmat naoTvak- Gana%va ko ilae inavaoSa kI baZ,tI AavaSyakta
dUrsaMcaar Aa^proTraoM ko baIca baZ,tI bauinayaadI Z,aMcao ko ihssaodarI kI
saMBaavanaa hO.[sako Alaavaa TIesapI maaMga va saamaqya- ko AaQaar pr 5 jaI
p`stuitkrNa ka fOsalaa krogaa¸ jaao 3º5 gaIgaahT\-ja spo@T/ma baOMD ko ilae
p`stuitkrNa daiya%vaaoM kI isafairSa krto samaya yah ek ivacaar qaa.[sailae
naoTvak- Gana%va pr inavaoSa BaI carNaaoM maoM ikyao jaanao kI saMBaavanaa hO.
la oyar Apga ` oD oSanala oyar Apga ` oD oSanala oyar Apga ` oD oSanala oyar Apga ` oD oSanala oyar Apga ` oD oSana

naoTvak- fM@Sana vacau-Alaa[jaoSana ³enaefvaI´ AaOr saâFTvaoyar iDfa[MD
naoTvaik-Mga ³esaDIena´ ko maaQyama sao naoTvak- AvasaMrcanaa ka iDijaTla
pirvat-na 5jaI pirinayaaojana maoM mah%vapUNa- BaUimaka inaBaata hO.enaefvaI va
esaDIena AaQaairt naoTvak- Aaik-To@car kma pircaalana ³Aaopo@sa´ AaOr
pUMjaI ³kopo@sa´ laagat ko saaqa saBaI t%vaaoM maoM dxata baZ,ata hO.vacau-Alaa[jaoSana
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virtualization, over-provisioning of resources can be
avoided, and existing resources can be utilized more
efficiently, thereby reducing day-to-day cost of operations.
It also reduces the investment required on estate and
environmental resources such as cooling and power.

The initial one-time cost would have to be incurred
in deployment of NFV. Once implemented, virtualization
lowers the total cost of ownership (TCO) for the telecom
operators. In the long run, these technologies will increase
the network’s ability to generate new revenue streams for
telecommunication operators by creating virtually dedicated
network for different verticals.

BACKHAUL
Network densification through growth in the number

of small cell will increase the traffic pressure on backhaul
networks. Traditionally, 2G and 3G networks used wireless
backhaul to get data point distributed over the network.
With the advent of 4G, the demand for fiber backhauling
has increased relatively.

According to International Telecommunication
Union (ITU), investment in fiber backhaul will go beyond
$144.2 billion between the years 2014-2019 globally. As fiber
backhaul provides almost limitless bandwidth, its use is
progressively rising to cater the increasing data traffic. Since
fiber investments typically have a depreciation of around
25 years, and 5–8 years for microwave, it becomes important
to invest in fiber.

5G network architecture which allows deploying both
traditional and distributed RAN network will need extensive
backhaul upgrade. In India, <30% sites are connected on
fiber and rest are on microwave links. While fiber-based
backhaul can offer unlimited capacity and low latency that
are perquisite for 5G applications, microwave frequencies
available in India can only deliver backhaul capacity of 250
to 500 Mbps. Thus, presently available backhaul solutions
with operators will not be enough. While fiberization is the
best solution, the cost of laying and maintaining is high
and it may not be feasible to lay fiber everywhere. E-band
(71-76 paired with 81-86 GHz) is an important band which
can be used for providing rapid and economical deployment
of backhaul in dense urban routes for proliferation of
wireless services quickly.

In summary, deployment of 5G network will require
substantial investment in the core, Radio Network and
Spectrum. However, the 5G services will open-up many new
revenue streams also as it will cater to variety of solutions
to new verticals besides enhanced mobile broadband
solutions. 

ko saaqa saMsaaQanaaoM ko Ait–p̀avaQaana kao Talaa jaa sakta hO AaOr maaOjaUda
saMsaaQanaaoM ka AiQak kuSalata sao ]pyaaoga ikyaa jaa sakta hO̧  ijasasao
saMcaalana kI idna–p̀itidna laagat kma haotI hO.yah kUilaMga va pâvar jaOsao
pyaa-varNa saMsaaQanaaoM va [sToT pr AavaSyak inavaoSa kao BaI kma krta hO.

p`arMiBak ekmauSt laagat kao enaefvaI kI tOnaatI maoM Kca- krnaa
haogaa.ek baar laagaU haonao ko baad vacau-Alaa[jaoSana dUrsaMcaar Aa^proTraoM ko
ilae svaaima%va ³TIsaIAaó  kI kula laagat kao kma krta hO.dIGaa-vaiQa maoM
yao p`aOVaoigaikyaaM naoTvak- ko Aa^proTraoM ko ilae dUrsaMcaar xao~ ko ilae nayaI
rajasva QaarayaoM ]%pnna krnao kI xamata maoM vaRiw krogaI¸ jaao lagaBaga tIna
vaiT-kla ko ilae samaip-t naoTvak- banaakr kroMgao.
ba Okha ^laba Okha ^laba Okha ^laba Okha ^laba Okha ^la

CaoTI saola kI saM#yaa maoM vaRiw ko maaQyama sao naoTvak- Gana%va baZ,anao sao
baOkha^la naoTvak- pr T/Oifk dbaava baZ, jaayaogaa.prMpragat $p sao̧  2jaI
va 3jaI naoTvak- nao naoTvak- pr ivatirt DoTa Pvaa[MT p`aPt krnao ko ilae
vaayarlaosa baOkha^la ka ]pyaaoga ikyaa.4jaI ko Aagamana ko saaqa fa[bar
baOkha^ilaMga kI maaMga ApoxaakRt baZ, gayaI hO.

AMtrraYT/Iya dUrsaMcaar saMGa ³Aa[-TIyaÚ  ko Anausaar vaYa- 2014–
2019 ko baIca vaOiSvak str pr fa[bar baOkha^la maoM inavaoSa 144º2
ibailayana Da^lar sao AiQak haogaa.caUMik fa[bar baOkha^la lagaBaga AsaIma
baOMDivaD\qa p`dana krta hO̧  [sailae [saka ]pyaaoga baZ,to hue DoTa T/Oifk
kao pUra krnao ko ilae lagaatar baZ, rha hO.caUMik fa[bar inavaoSa maoM
AamataOr pr lagaBaga 25 saala ka maUlyah`asa haota hO AaOr maa[Ëaovaova ko
ilae 5–8 saala¸ [sailae fa[bar maoM inavaoSa krnaa mah%vapUNa- hao jaata hO.

5jaI naoTvak- Aaik-To@car jaao parMpirk AaOr ivatirt Aareena
naoTvak- daonaaoM kao tOnaat krnao kI Anaumait dota hO̧  kao vyaapk baOkha^la
ApgaòD krnao kI AavaSyakta haogaI.Baart maoM < 30‰ saa[ToM fa[bar sao
jauD,I hOM AaOr baakI maa[Ëaovaoba ilaMk pr hOM.jabaik fa[bar AaQaairt
baOkha^la AsaIimat xamata AaOr kma ivalaMbata kI poSakSa kr sakta hO jaao
5jaI AavaodnaaoM ko ilae fayadomaMd hO̧  Baart maoM ]plabQa maa[Ëvaoba ÍI@vaoMisayaaM
kovala 250 sao 500 emabaIpIesa kI baOkha^la kI xamata p`dana kr saktI
hO.[sa p`kar vat-maana maoM Aa^proTrao ko pasa ]plabQa baOkha^la samaaQaana
pyaa-Pt nahIM haogaa.jabaik fa[bara[jaoSana sabasao AcCa samaaQaana hO¸
ibaCanao AaOr rKrKava kI laagat AiQak hO AaOr hr jagah fa[bar
ibaCanaa BaI saMBava nahIM hO.[-–baOMD ³81–86 gaIgaahT\ja- ko saaqa 71–76
jaaoD,a´ ek mah%vapUNa- baOMD hO ijasaka ]pyaaoga vaayarlaosa saovaaAaoM ko p`saar
ko ilae Ganao SahrI maagaao-M maoM tojaI sao baOkha^la kI %vairt AaOr ikfayatI
tOnaatI p`dana krnao ko ilae ikyaa jaa sakta hO.

saaraMSa maoM̧  5jaI naoTvak- kI tOnaatI ko ilae kaor¸ roiDyaao naoTvak-
AaOr spo@T/ma maoM pyaa-Pt inavaoSa kI AavaSyakta haogaI.halaaMik 5jaI
naoTvak- k[- nayaI rajasva kI QaarayaoM Kaola doMgaI @yaaoMik yah nayao vaiT-kla
ba`a^DbaOMD samaaQaana ko Alaavaa nayao vaiT-klsa ko ilae k[- trh ko samaaQaanaaoM
kao pUra kroMgaI. 




