TECH: 5G

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 dlice 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 ischanging,
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
ol der technologies such
as 2G and 3G will aso
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 networksislikely to surge during the early years of next
decade (after 2020). Convergence of technologies and
aggregation of resources such as spectrumwill require lesser
number of physical installations. Various core networks
functionalitieswill 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 Regulatorsand Licensorsis
to figure out the changes required on the licensing/
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regulatory regime to not only permit or support but also
facilitatethe proliferation of new servicesand 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 infostering newer technol ogies. 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, technol ogy, spectrum, security and RowW
will be essential for timely roll out of the services.

POLICY STATEMENT OF NATIONAL DIGITAL
COMMUNICATION POLICY 2018

The Government, among theinitiatives through the
National Digital Communication Policy (NDCP) 2018, seeks
to spur the socioeconomic
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development up to the bottom
of the pyramid by ensuring
voice, video and data
connectivity for al. It seeksto
provide reliable and secured
connectivity with assured
quality of service, facilitate
development of infrastructure
and services for new
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technologiesincluding 5G and
|oT, encourage innovation and manufacturing, and develop
a large pool of digitally skilled man-power, by aligning
regulatory and licensing frameworksimpacting 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 technologiesincluding 5G and |oT.

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 isthat 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

SIAT &R &l g9 &7 ar
e 3im AR @ Tad wa cAfawsr g fatmmr &
B H HIIA A A BT U g1 AN FIaiid & € |

HHT 7 TE FJAA @I © b 31 A & 997 o
THAN &, HAlRES-BR-3d, HAT3 &l JoEdl, AT
F H AR AR 5571 T AR AT T Fdriianl & I
BT ATqE @I AN W aaae Afa

5571 1 JEAT & A UH AT & B9 § gHAR T
T 9 T BT AWE F RWART & T | qEh J
AT 1 FreioT T AT AT Tl Fe Y 781 & | Tl
%1 YT U g 12 AN I Aeadh Alhedd? | TAdE @
Toie Aheda? & Uh TPF Ueq] T2 ¢ b aiaq Ared T4
A TR U Tead W RS U@ @ SwEnT &
A % |

feresett gqumferdi & feaRa fiee a9 31ad =9 &1 AaEa
Rafe &el (o) AR g qead & M dE @ FHe

40 SATELLITE & CABLETV

JANUARY 2021



TECH: 5G

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 networksi.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
inthe cellular networks, DoT on 23rd June 2017 hasissued
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 anywherein India subject to theinterconnection
points being located and operated in the respective service
areafor inter operator, inter servicearea, 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

Intherecent years, cloud computing isincreasingly
takingup anintegrd rolein people’sdaily life, asindividuals
functioning in the physical world or in the virtual sphereis
shifting to web-based serviceson the cloud. Therearewide
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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 providersto allow
for fast creation of new service
and extendibility without
impacting the standards.
Technology such as SDN and
NFV enable the use of network
dlicing in 5G networks to meet
many different requirements of
the consumers, enterprises and
industry use cases on the same physical infrastructure.
These technol ogi es al so enabl e 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 NFVsand SDNs al one 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 functionsto 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 dataflow. 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 thecloud isvital for adoption of cloud-
based services. Without security, no cloud service could
be effectively offered. Specially, the users should have
confidencethat their datais securein the cloud. Security is

Network Slicing
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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
servicesandto lay down abroad
framework for registration of an
industry association of cloud
serviceproviders (CSPs) by DoT
has been emphasi zed. A ccepting 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 Datain 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 Expertson Privacy 2012;

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

To address the issue of access to data, hosted by

CSPsindifferent 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 MLATSs should be amended to include
provisions for lawful interception or access to data
on the cloud.
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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 requirementsvary with market, sector and jurisdiction,
theissueisrequired to be addressed in future by the policy
makers, keeping in view the sector specific or service
specific requirement of rulesand 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
networkswhere unnecessary. Theincrease 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
passiveinfrastructure. The sharing of towersand equi pment
also trandlates into sharing of expertise between telecom
companies, and an overall reduction in Capex and Opex
costs, which are also spread among TSPs.

BEREC report oninfrastructure sharing, by Body of
European Regulators for Electronic Communications
(BEREC), providesaprovisional analysisof infrastructure
sharing arrangements, which are currently in placein various
individual European markets. The report includes various
scenarios of sharing arrangements, benefitsand challenges,
aswell 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
Tablel.
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Table1: Infrastructure Sharing - Cost Saving 299 13 0l IR - AT qE=>d
CAPEX | OPEX ok i L
Passive infra sharing cost savings |16%-35%| 16%-35% {3t 371 9@ @rmd aed 16%-35% | 16%-35%
Activeinfrasharing AfoRT ZHRT SR (TR e )
(excl. spectrum) cost saving 33%-35%| 25%-33%  @rTd TEd 33%-35% | 25%-33%
Activeinfrasharing (incl. spectrum)| 33%-45%| 30%-33%  =iforer gt SrafiT (e Afed ) 33%-45% | 30%-33%

For infrastructure sharing, it has been observed that
commercially led network-sharing agreementsare 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) isauseful feature
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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 anatural shift of
resources from 4G to 5G over time. This can be achieved
through new radio deploymentsor installing new software.
Many networks can be rapidly upgraded to support 5G
servicesin 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 bandsfor 5G deploymentsin below 6GHz bands.

From acoverage perspective, thistype 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 activeinfrastructure by TSPs
in5G 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 AreaNetwork (LAN). The enterprises are setting up
LAN for their internal
reguirements such as operation
of the plant or internal office
communication. This traffic is
usually not routed through
Internet or any other form of
WideAreaNetwork (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 beabletofind thereplacement for LAN and also minimize
the defects etc. with no or minimal investmentsin their IT
network. Such use cases are required to be included in the
scope of licensing framework so that the benefits of 5G
reachesto the industry. Network as a Service (NaaS) to the
Industry 4.0isto befacilitated inthelicensing 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 theindustry as per itsrequirement

Local Area Network
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and provide most of the computing at edge. The data
coming to control planeto be minimal and most of the user
plane processing will be at edge, leading to less use of
bandwidth and low |latency. Thismay require TSPto deploy
5G network for specific industrial unit and provide the
services directly or as an alternate |ease the network with
control of edge devicesto the industrial entity itself.

Further, the M2M Service Provider (proposed to be
registered with DoOT) may also providethe servicesto 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 mMMTC
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
roboticsin manufacturing and automotive
sectors; high data throughput
requirements for augmented reality use
cases; the traditional offerings based on
connection speed and volume of usage D
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/ 10T, in order to bring M2M industry concerns and
regulatory bottlenecks, DoT has proactively formed M2M
Apex Body, M2M Review Committeeand M2M Consultative
Committee. Domain expertsfrom every vertical which has
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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
DaoT. The scope of the existing committees can be expanded
or broadened for inclusion of all the 5G use cases.

INVESTMENT FOR 5G DEPLOYMENT

Asalready discussed in earlier chapters, 5Gisgoing
to touch and change our lives like never before. The key
featuresof 5Gi.e. ultrahigh 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
towork ascatalyst to higher overall
economic growth of the country.
However, to bring thisinto reality,
substantial amount of investment
would be required to roll-out 5G
servicesinIndia. Inthereport on“5G: The catalyst to Digital
Revolution in India’ by Deloitte, it has been mentioned
that whiletheinvestment 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 60-70bhillionfor 5G

5G isexpected to play amajor rolein 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 enablersand service creators. As per Ericsson data,
5G enabled digitalization revenue potentia in Indiawill be
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above USD 27 hillion by 2026. As per theHigh-Level Forum
report, 5G can create acumulative economic impact of USD
1trillionby 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 1illustrates the areas where investment is
anticipated for 5G deployment. Figure 1 Expected investment
areasfor 5G deployment.

Operators
with existing 4G
footprintswill beable
to leverage their 4G
infrastructure for
providing 5G

services and hence
their  investment
requirement will be
relatively less.
Whereas, aGreenfield
operator will need to
establish the network from ground level and thereforewould
reguire huge amount of investment.

Asper 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
dual connectivity/UL -sharing and hence will be ableto cover
larger areaswith same number of sites. However, aGreenfield
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
ultralow latency. Therefore, larger chunks of spectrum will
berequired for 5G ascompared to that isrequired 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 systemsin low and mid bands” 38.

Spectrum requirement for 5G network lies around
threekey frequenciesranges: 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 islikely to be the first band
tobeglobally used for 5G deployment. DoT isyet to auction
spectrum inthe 3300-3600 MHz bands. Therefore, the TSPs

Network

Network densification- Small cell and
Macro cell

Layer upgrades

Fig. 1: Expected investment areas for 5G deployment
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arelikely toincur 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,
thekey 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 be14%and it
will reachat 11.4 million by
2025, with 8.5 million of
those in non-residential.

Operators  can
manage the increased
traffic in rural and urban
areassimply by densifying
their existing network.

Picoced |[Apartment Camples)

W

I\

However, for operators ‘

having larger chunks of
spectrum, the requirement
todensify their network via
small cellsfalls.

R 1 [Rezidemti
g

The marginal cost
of small cell equipment is
generally lower than deploying a macro base station site.
However, aslarge number of small cellswould berequired
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, TSPswill decide 5G rollout based on demand and
affordability, which was one of the considerations while
recommending no roll-out obligationsfor 3.5 GHz spectrum
band. Therefore, the investment on network densification
isalso likely to be carried out in phases.

LAYER UPGRADATION

Thedigital transformation of network infrastructure
through Network functions virtualization (NFV) and
Software-Defined Networking (SDN) playsapivotal rolein
5G deployment. NFV and SDN based network architecture
increases efficiencies across al elements with reduced
operational (OPEX) and capital (CAPEX) costs. With
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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.

Theinitial 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 technologieswill increase
the network’s ability to generate new revenue streams for
telecommuni cation 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
hasincreased relatively.

According to International Telecommunication
Union (ITU), investment in fiber backhaul will go beyond
$144.2 billion between the years 2014-2019 globally. Asfiber
backhaul provides aimost limitless bandwidth, its use is
progressively rising to cater theincreasing datatraffic. Since
fiber investments typically have a depreciation of around
25years, and 5-8 yearsfor microwave, it becomesimportant
toinvestin fiber.

5G network architecture which allowsdeploying 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
availablein Indiacan only deliver backhaul capacity of 250
to 500 Mbps. Thus, presently available backhaul solutions
with operatorswill not be enough. Whilefiberizationisthe
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) isan important band which
can be used for providing rapid and economical deployment
of backhaul in dense urban routes for proliferation of
wirelessservicesquickly.

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