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Foreword - The Confederation 
of Indian Industry (CII)

2022 has been a stupendous year for the Indian 
telecommunication industry. Rising demand for live streaming, 
Over the Top (OTT) content, and smart city applications led to 
1,175 million telephone subscribers by August 2022. This will 
amplify further due to Fifth Generation (5G) network coverage, 
affordable prices, smartphone accessibility, and a conducive 
regulatory environment. In fact, the Government of India (GOI) 
aims to serve 5G to over 200 cities and suburban regions by 
March 2023, realising the vision of a truly Digital India.

The Digital Economic Policy states that 5G technologies will 
increase national income, promote employment, and improve 
the overall standard of living. The 5G cellular services revenue 
is forecast to grow at a CAGR of 164 percent between 2022 and 
2026. Supported by seamless network coverage and ultra-low 
latency, Indian organisations can expand into world markets, 
adapt to remote working models, and serve consumers even in 
the most remote areas, with better education, health care, and 
financial services. 

However, to tap into the infinite possibilities that 5G can offer, 
government and private players must collaborate in a novel 
way. GOI is focussed on developing Private Captive Networks 
to spur innovation in Industry 4.0 applications, such as Internet 
of Things (IoT), AR/VR, and Artificial Intelligence (AI). Further, 
in the spirit of the “Aatmanirbhar Bharat Mission”, the Centre 
for Development of Telematics (C-DOT) is carving alliances with 
private companies to manufacture indigenous 5G products and 
services.

India has significantly low fibreisation—the fibre km (fkm) per 
capita stands at 0.09, as compared with 1.35 in Japan and 1.34 in 

the US. The government has taken cognisance of this limitation 
and rolled out multiple initiatives, including the PLI scheme and 
the Gati Shakti Sanchar portal, and streamlined ROW approvals 
as part of the Bharat Net programme. 

Once a distant dream, 5G is now a reality for India; however, 
there is significant work to be done, including widening the 
optical fibre coverage, increasing satellites, and framing nimbler 
cybersecurity policies. With the right mindset, alliances, and 
technical expertise, the Indian telecom industry can establish a 
bullish presence in the global market. 

I am confident that the current association between the 
government, industry bodies, and corporates will go a long way 
in realising the dream of digital inclusion within a short span.

Umang Das 
Chariman, CII, 
Telecom Convergence Summit 2022

ENABLE

ELEVATE

EMERGE
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Foreword - Deloitte

In 2022, the Indian telecommunication industry launched the 5G 
network, propelling India to join a select list of 95 nations. 5G’s 
increased network capacity and ultra-low latency, integrated 
with IoT, will enable organisations across sectors to automate 
redundant manual tasks. 

Several operators have promised nationwide 5G coverage by 
the end of FY2023. There are also high expectations that private 
5G Network technology will take off across the region. GOI has 
taken remarkable steps to create a conducive environment 
to strengthen the 5G rollout. For instance, the allocation of 
spectrum licences to non-telecoms will help promote non-
public captive networks. This would not only yield benefits for 
major telecom and technology companies, but also strengthen 
India's start-up ecosystem, enabling them to operate as 
system integrators for enterprises and administer   their 5G 
private networks. Deloitte expects a spurt in private network 
requirements in Indian industries once the benefits of the shift 
have been realised. 

The Indian government announced the PM Gati Shakti 
National Master Plan, with an estimated investment of 
US$1,250 billion, across 16 ministries, which will be pivotal 
in accelerating the digital infrastructure in India's telecom 
sector. Prime Minister, Narendra Modi, in his address at the 
recently concluded G20 summit emphasised that the true 

benefits of digital transformation can only be realised when 
digital access becomes truly inclusive. Widely accessible digital 
architecture will bring about socio-economic transformation, 
while technology adoption coupled with 5G, can lead to major 
innovations across sectors in the country. India is set to lead 
the smartphone industry with 1 billion devices by 2026, along 
with the highest data usage globally. We have already become 
the largest digital payments country and other sectors are fast 
catching up.   

To make 5G a commercial success for the telecom industry, 
operators and private technology players should collaborate 
with the government to innovate solutions. The “India 
5G Alliance” formed under the guidance of the Centre for 
Development of Telematics (C-DOT) is assembling the Research 
and Development (R&D) efforts in the industry, academia, and 
start-up ecosystem to manufacture indigenous 5G products and 
services.

With the right mindset and technology prowess, the Indian 
telecommunication Industry can accelerate the economic 
growth and resilience of India with 5G—increase job 
opportunities, connect the urban and rural populations, and 
drive efficiency across crucial sectors, such as energy, health 
care, and agriculture. The vision of an Aatmanirbhar Bharat is 
realising that it is time to meet this moment head on.

P.N. Sudarshan
Partner and TMT Industry leader
Deloitte India

Peeyush Vaish
Partner and Telecom sector leader
Deloitte India

Jehil Thakkar
Partner and Media and
Entertainment sector leader
Deloitte India
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Executive summary
India succeeded in launching the 5G network in 2022 and 
emerged as one amongst 95 nations to achieve this feat. 
With ultra-low latency and high data rates, 5G can become 
an extremely reliable communication system, connecting 
corners of the urban and rural populations and seamlessly 
transferring real-time information, without compromising 
on data privacy and security. However, both the 
government and the Indian telecommunication industry 
will have to tide through bottlenecks that can decelerate 
the digital India dream. 

To ensure 5G network connectivity across India, the 
government and telecom operators need to increase their 
optical fibre build. According to statistics, India has one 
of the lowest ratio of  fibre kilometres per capita (fkm).  
Therefore, the government and telecom operators are now 
strategising on the best way to optimise fibre coverage 
amidst diverse terrains with a dense population and 
complicated regulatory processes. 

The government has left no stone unturned in tackling 
this situation. The PM Gati Shakti master plan promises 
an estimated investment of US$1,250 billion and several 
regulatory amendments to speed up the procedure. Street 
infrastructures have been made accessible to telecom 
licensees who are transporting optical fibres and telecom 
equipment. Bharat Sanchar Nigam Limited (BSNL)
Bharat Broadband Network Limited (BBNL) have been 
merged to use existing channels with a presence in rural 
India. Multiple state-of-art labs have also been made 
available at no cost for R&D.

The Centre for Development of Telematics (C-DOT), a 
premier research and development wing of telecom 
technology, is shouldering the responsibility to carve a 
robust indigenous ecosystem called the “India 5G Alliance” 

to find innovative solutions around 5G roll-out. This 
ecosystem will catalyse indigenous design, development, 
manufacturing, and deployment of cost-effective 5G 
products and solutions. 

An incredible solution that has emerged out of these 
collaborations is the 5G private network. For example, 
with 5G private network, a hotel can implement  
biometric verifications for contactless check-ins, app-
enabled automatic room allocation without a waiting 
period, sensor-enabled monitoring of room temperature, 
light, and water pressure, and a virtual tour of the 
restaurant, amongst others. This will help organisations 
build a specialised local network, ensuring seamless 
network availability without compromising on service 
and data privacy. They will have the freedom to build 
and manage their own ecosystem and reduce the 
dependency on third-party service providers or network 
integrators—a superior alternative to existing Wi-Fi 
networks, in terms of coverage, capacity, and security. 
In India, more than 20 companies have applied for direct 
spectrum allocation to build captive wireless private 
networks. Deloitte believes that private 5G has opened 
a floodgate of opportunities for businesses, mobile 
operators, equipment manufacturers, and start-ups. 

The government envisions India to be an economically 
inclusive, digitally superior, and self-sufficient nation in the 
near future, and 5G can play a critical role in this context. 
This report is an extensive study of the current landscape 
of the Indian telecommunication industry after the launch 
of 5G and provides a well-researched and outcome-driven 
insight. It outlines how 5G can propel our people and 
economy through better education, health care, security, 
and employment. 

5G: Enable, elevate, and emerge | Digitalising us to infinity and beyond
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Set in motion 5G:  
A drive far along 
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Given that 4G already allows consumers to stream, post, play, 
and share all kinds of content, consumers may wonder what 
else a new network technology can offer. There might not be 
motivation for them to actively look for an upgrade if their 
current network meets their existing needs. 

Over the last five years, data consumption has continued to 
increase exponentially, driven by the increase in connectivity 
through wireless technologies. Further, with the fourth 
industrial revolution and the subsequent push towards our 
digital infrastructure, there has been a growing demand to 
enable seamless access to internet-based applications. As a 
result, 4G data traffic generated per month across the world  
has significantly increased, from 0.2 Exabyte (EB) in 2011 to  
60.2 EB in 2021.1

Operators in every country will have to deal with
incremental demands on their networks and service 
infrastructure as the growth dynamics vary between markets. 

To keep up with the increasing data traffic, the telecom network 
architecture has evolved over time, and we are now taking 
the next leap in telecommunication technology with the fifth 
generation (5G) cellular network. 5G will enable consistent 
and more reliable communication as it is significantly smarter, 
faster, and more efficient, as compared with its predecessors. It 
promises peak data speeds of up to 20 Gbps (approximately a 
100 times faster than 4G) with an ultra-low latency rate of less 
than a millisecond (60 to 120 times more efficient than 4G).2

5G will cater to the arising need for high-end digital 
infrastructure needed across human experiences, from 
entertainment to education and beyond. The increasing demand 
for immersive content across industrial sectors such as health 
care, EdTech, manufacturing, and retail, amongst others will 
necessitate the high-speed 5G network as a driver for seamless 
connectivity within the ecosystem.

Elevating User Experiences Cutting the frills to build a better world

Augmented Reality-AR
Virtual Reality-VR
Mixed Reality-MR

Industrial Automation

4K/8K Content

Smart cities ApplicationsCloud based gaming

Real-time monitoring and tracking 
(fleet, stock, consignment, drone-
based delivery)

High end media 
(OTT/Live/Podcast) 
Streaming

Seamless enterprise connectivity
Social media 
networking platforms

Potential to collect high 
volume high velocity data

Connected devices with ultra-fast 
remote connectivity for users (IOT)

5G – Converting ideas to reality
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5G footprints around the globe

While the 5G mobile network gains traction in India, it has become mainstream and is making considerable progress in many parts of 
the world. South Korea, in 2019, became the first country to enter the 5G era, followed by China, the US, and Japan, amongst others.3 
5G adoption continues to grow rapidly with the total number of connections set to touch one billion in 2022. Asia-Pacific is set to 
become the largest mobile 5G market by 2025.4

Countries where 5G networks/technology have been deployed and where 5G investments have been made

As of November 2022

 “5G opens a plethora of opportunities. It is just not about having higher speed and 
lower latency; it is about the way telecom alters the way we go digital in business to 
consumers, business to business or even government to corporate relationships. 
Apart from commercial considerations, 5G can be deployed for meaningful social 
outcomes, such as elevating the quality of education and healthcare services across 
the country.” 

P.N. Sudarshan
Partner and TMT Industry leader, 
Deloitte India 

Not Launched

Launched

In progress
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The average data consumption of 5G smartphone users has increased multi-fold across major regions of the world. Indicated 
below are the recent trends that highlight the increase in data traffic (consumption) in conjunction with the rise in 5G subscribers 
worldwide:

Successes in the global market

Standardisation and KPIs
Countries are tracking their progress for 5G development on an end-to-end basis per their plans through 
integrated KPIs and standards. For instance, the European Commission launched the European 5G 
observatory in 2018, a monitoring tool on key European market developments, to oversee the progress of 
the 5G action plan per global standards.8

Phase-wise rollout
Major countries have invested in their telecom R&D to boost infrastructure and have planned a phased 
rollout, utilising domestic vendors to promote 5G development. For instance, as 5G base stations have a 
small coverage area, Japan has divided the country into 10 sq. km. areas to instal 5G BTS and aims to cover 
over 50 percent of these areas in the next five years.3 The Japanese government has also stepped up in 
promoting the global deployment of 5G network virtualisation models (OpenRAN and vRAN).

2019

0.13

1.70

6.69

15.27

12.71

160.27

547.73

1046.00

2020 2021 2022

Central & Eastern Europe India, Nepal, Bhutan Latin America Middle East & Africa

North America North East Asia South East Asia and 
Oceania

Western Europe

World Total Data Traffic (EB/month)- 5G
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5

0
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Collaborations and alliances
Various countries are establishing alliances and committees to develop their network capabilities and 
empower others countries by sharing technical know-how and best-in-class solutions. For instance, 
South Korea established the 5G+ Strategic Committee to lead innovation of the 5G ecosystem, with 
an aim to reach US$150 billion by 2026, by focussing on growth across 10 leading industries.7 South 
Korea's 5G ecosystem brought together government ministries and legislative society groups, including 
carriers, private sector vendors, research institutes, and other stakeholders, such as trade unions and 
civil bodies, in the early stages of 5G development. 

Government initiatives
The governments of a few developed countries have provided incentives and subsidies to help 5G 
service providers ramp up speed. For instance, in the US, the Federal Communications Commission 
(FCC) has taken steps to accelerate the deployment of wireless facilities by removing regulatory 
barriers to infrastructure deployment. The Chinese government has provided flexibility in its policies to 
support the construction of Stand-Alone (SA) networks by telecom companies. Moreover, South Korean 
ministries and legislative bodies have come together to eliminate potential barriers to 5G development. 
Amongst some measures, the government provided tax incentives for developers, allocated budgets 
for rollouts, and introduced infrastructure policies.

India entered the 5G arena after approximately 85 countries 
and 214 operator networks kicked off the 5G cellular 
connectivity era worldwide.9 However, India is poised to become 
a leading country in 5G penetration and development over the 
next 5–7 years due to its high population density, along with its 
reliable phase-wise rollout plan in long-term scenarios.
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The government of India has played a key role in ensuring a smooth 5G roll out and a conducive environment for uptake with 
considerable investments, policies, and reforms. A quick view of the government initiatives in this regard have been listed below:

Government policies and reforms

Set up of 100 labs 
for 5G technology 

across India for 
an automated 

test environment 
where the private 
sector, academia, 
and government 
can collaborate 

on product 
innovations—from 
concept to reality.10 

Phased 
implementation 
of the BharatNet 
project to provide 

broadband 
connectivity to 
approximately 
260,000 gram 

panchayats in the 
country. Per Union 

Budget 2022-23, every 
village is expected to 

be connected through 
optical fibre by 2025.11

Launch of the GatiShakti 
Sanchar portal, which 

aims to accelerate 
approvals for laying fibre 
and tower installations. It 
will enable a centralised 

Right-of-Way (RoW) 
approvals for telecom 
infrastructure projects 

and can be used by 
industry players to apply 

for RoW approvals, 
including for 5G services. 

The launch of the 
portal followed soon 
after the issue policy 
guidelines aimed at 

bringing consistency in 
RoW-related procedures 

across states.

The government 
is currently 

looking at three to 
four legislations 

cumulatively, 
including the new 

Telecom Bill,
the Digital Personal 

Data Protection 
Bill, and the IT Act 
of 2000. to create 

an interactive 
framework in which 

the industry's 
concerns are 
addressed.12

The new draft 
telecommunication 

bill introduced by 
the government in 

September 2022, once 
enacted, intends to 

replace existing legal 
frameworks. The bill 

aims to consolidate and 
amend existing laws 
governing provision, 

development, expansion, 
and operation of 

telecommunication 
services, 

telecommunication 
networks, and 

telecommunication 
infrastructure, and 
assignment of the 

spectrum.
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Government investments13:

Purpose

To utilise the features introduced in the 5G framework, the Government of India (GOI) has offered the use of 
indigenous 5G test bed, free of cost, to recognised start-ups and MSMEs. This provides an open 5G test bed that 
enables R&D teams of Indian academia and industry to validate their products, prototypes, and algorithms and 
demonstrate various services. 

Date

May 2022

Amount (US$ mn)

28

Scheme

Indigenous 5G Test Beds77

Purpose

Ministry of Communications granted approval to 42 companies including 28 MSMEs under PLI Scheme for Telecom
and Networking Products. 

Date

October 2022

Amount (US$ mn)

514 

Scheme

PLI79

Purpose

To ensure last-mile accessibility for 4G and 5G services and build a robust digital infrastructure in rural areas.

Date

September 2022

Amount (US$ mn)

30,000

Scheme

Digital India78

Purpose

To uplift BSNL in the 4G spectrum, technology upgrades, and restructuring-related expenses.

Date

February 2022

Amount (US$ mn)

5,592

Scheme

Budget 2022-2376

Purpose

To position the nation as a global powerhouse for the production of telecom gears.

Date

April 2021

Amount (US$ mn)

1,524

Scheme

Extension of PLI to 
Telecom Sector75
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5G Growth story so far14

The Department of Telecommunications (DoT) India successfully 
concluded 5G spectrum auctions in August 2022, where ~72 GHz 
of radio wave, estimated worth at least US$53.75 billion, was put 
on the block for auction. The government recorded a total bid 
of US$18.77 billion for 51,236 MHz (71 percent) out of the 72,098 
MHz offered for bidding, across 10 bands.15 This is the highest 
revenue collected by the GOI from a spectrum sale, breaking 
the previous record of US$12.5 billion held by the 4G spectrum 
auction of 2015.

In October 2022, 5G was officially launched with the aim to cover 
200 cities over the next six months and PAN India coverage by 
the end of next year, including towns and gram panchayats, for 
last-mile network accessibility as part of its digital India mission.6 

Further, developments in fibre-broadband offerings in recent 
times have increased access to high-speed internet for indoor 
consumption; however, it is not available outdoors and/or on the 
move. Consumers and enterprises are looking for high-speed 
and seamless network connectivity available on the move. 
Telecom companies are therefore focussing on developing a 
high-speed internet architecture that has the potential to serve 
the increasing needs of consumers, industries, and the larger 
ecosystem. Hence, it becomes critical for operators, OEMs, and 
service providers to develop and adopt 5G services quickly and 
efficiently, with aid from the government.

TRAI 
recommendations 

on 5G spectrum 
auction

DOT conducted the 5G 
spectrum auction of 40 

rounds spanning seven days

The government 
allocated spectrum to 
telecom operators per 

the bidding

TSDSI’s 5Gi standard 
merged with the 

3GPP 5G standard

Union Cabinet approves 
DOT’s proposal to 

conduct the IMT/5G 
spectrum auction

PM Narendra Modi officially 
premiered the 5G network 
at Indian Mobile Congress-

IMC 2022 event

Union Government begins 5G 
trials in India; DoT allocates 

spectrum for 5G trials to 
telecom service providers

During budget 2022, the Union 
Finance Minister announced the plan 
for spectrum auction of 5G airwaves 

to take place in 2022

Indian telecom 
operators 

commercialised 
their 5G services

August  
2018

November 
2020

May  
2021

July– 
August 

2022

June  
2022

February 
2022

August 
2022

October 
2022

October 
2022
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5G network services have just started to affect the Indian 
ecosystem and are expected to grow as the network 
infrastructure enhances and expands.

5G subscription in India is estimated to reach 500 million subscribers with a penetration rate of approximately 40 percent by 2027.16 
Mobile data traffic in India will grow by a factor of four, from 2022 to 2027, and India will be amongst the highest mobile-data-
consuming nations with a record ~50Gb of monthly average data use per subscriber by 2027, outpacing  
the US, China, and other developed countries.16

Statistics of national broadband mission (India)

Other Technology Subscriptions in India (in mn) (except 5G)

2019 2020 2021 2022 2023 2024 2025 2026 2027

GB per month per device* (All technology including 5G)

5G Subscribers India (in mn)

Su
bs

cr
ib

er
 in

 m
n

D
ata consum

ption in G
B
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0

1,400.00

12,00.00

1,000.00

800.00

600.00

400.00

200.00

0.00
1115.10 1110.70 1116.57 1108.32 1112.22

30.76 49.37 98.87 197.28 320.18 488.76

48.8541.68
35.74

30.8127.97
24.97

20.31
15.61

12.53

1002.08 904.01 756.601075.75

Data consumption per month (India)

EB per month Total

20182017 2019 20212020 2022 2023 2024 2026 20272025

4G usage - EB

5G

50.00

40.00

30.00

20.00

10.00

0.00

1.52 3.53
6.67

9.39
13.28

17.94
21.86

25.56

31.11

37.71

45.61

17.27
20.69

22.99 25.11 26.32 25.13

The true potential of 5G is likely to be realised over time, and eventually, will become a key contributor towards the government’s 
vision of economic inclusion, self-reliance, and a digitised India. This shift from 4G to 5G will not be incremental, but 
transformational.
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Operators are rolling out their 5G services in phase-wise manner. Some on-going developments in the telecom sector to enable 5G 
services in the post-commercialisation phase include the following:

Operators have started rolling out their services. What next?

The monthly ARPU of the 
telecom industry is expected 

to grow by 15-25 percent 
over the next 12-18 months. 
It will continue to increase in 
the medium term, in terms 
of growth of 5G services, as 
well as the hike in the tariff. 

Initially, to accelerate revenue 
growth, telecom operators are 
expected to focus more on 5G 

use cases for enterprises. 

The next-generation, high-speed 5G 
telecom is the root of digital services 
for modern enterprises and will bring 

transformational changes across 
sectors. While telecom companies 

continue to strengthen their 5G 
capabilities by connecting towers with 

fibre and backhaul infrastructure to 
prepare for the launch of 5G services, 

state governments are gearing up 
for the adoption of 5G connectivity 

for enhanced governance. The urban 
development department and gram 
panchayats are mapping preferable 
locations across cities, towns, and 
villages to install 5G, while state 
governments are charting plans 

to integrate 5G technology in daily 
applications.

As India moves towards the 5G era, 
the network has to evolve to cater to 

change in customer behavior. The type of 
collaboration and diversity of participants 
across telecom entities are fuelling next-

gen 5G services. Telecom service providers, 
solution integrators/partners, device and 
equipment OEMs are collaborating with 
government entities and private-sector 

players to develop, prototype, pilot, 
and deploy use cases to accelerate 5G 

commercial adoption by enterprises and 
end users. DoT has invited an Expression of 
Interest (EoI) to multiply 5G opportunities 

across industries via its Vertical 
Engagement and Partnership Programme 
(VEPP) initiative. It will help build a strong 

collaborative partnership across the 
5G use-case ecosystem stakeholders, 

with an emphasis on business/industry 
requirements. 

 “While India will see 5G being rolled out with enhanced Mobile Broadband (eMBB) in 
the initial phases, the real shift in revenues will arise with large scale deployment of 
Industry 4.0 application and rollout of private networks.

Peeyush Vaish
Partner and Telecom Sector Leader, Deloitte India

Forecast on the 
rise of operator's 

ARPU17

Collaboration 
to boost the 5G 

ecosystem across 
verticals18

New solutions 
for enterprise 

and good 
governance
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Telecom infrastructure –  
The 5G footing
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The significance of the 5G mobile network infrastructure is 
growing in tandem with the demand for dependable network 
performance in multiple use cases. Recent trends such as 
cloudification, orchestration, and virtualisation are enabling 
extremely agile and scalable networks. A typical broadband 
and mobile network consists of several passive infrastructure 
components that come together to form an ecosystem, creating 

a base for deployments in the telecom sector. Key components 
of the telecom infrastructure ecosystem consists of fibre 
networks, sites/towers, data centres, In-building solutions 
(IBS), etc. A high-level visualisation that represents a mobile 
infrastructure ecosystem has been illustrated below: 

5G: Enable, elevate, and emerge | Digitalising us to infinity and beyond

5G wireless network infrastructure

19



20

5G: Enable, elevate, and emerge | Digitalising us to infinity and beyond

Over the past five years, GOI has launched various initiatives to 
boost its Digital India initiative, the motto of which is, “power 
to empower”. Several programmes have been launched by 
the government, such as the National Broadband Mission, 
BharatNet Programme, extension of the PLI scheme to the 
telecom sector, which have helped the country advance 
towards its digitisation goals. Furthermore, GOI’s focus on 
promoting network infrastructure sharing will proliferate 5G 
deployment by reducing overall costs, as 1.5 million towers 

are required to bring 5G to the masses. This will also enable an 
effective and timely rollout, ensuring last-mile connectivity. 
We believe that India will take big strides towards becoming a 
digital economy with the rollout of 5G. India envisions a two 
percent increase in GDP, amounting to US$ 180 billion by 2030.62

While India presents significant opportunities for growth in 
the telecom sector, it also holds several challenges for service 
providers, namely:

A tedious and complicated 
process for regulatory approvals 
to install infrastructure: In India, 

obtaining regulatory permissions 
for the installation of telecom 

infrastructure has traditionally 
been a fairly drawn-out process. 

The deployment of telecom 
equipment in both public and 

private spaces is a laborious 
procedure, with lead times varying 

from weeks to months.

Lack of tower fibreisation: India needs to scale up 
the fibreisation of towers, which was approximately 
35.11 percent of the total towers as of June 2022.19 
According to the India Infrastructure Research 2021, 
the fibreisation level in countries such as China and 
Japan are around 80-90 percent, with fibre km per 
capita of 1.3 and 1.35, respectively. India's fibre km 
per capita is less than 1/10 of China, and is the only 
country with a comparable population of around 
1.3 billion people.20

Rural and urban divide in 
terms of connectivity to 
villages: Total optical fibre 
installed in India is around 
600,000 km, of which, 195,000 
fibre Km was laid for rural 
connectivity, and provides 
connectivity to ~250,000 
gram panchayats (GPs). In 
comparison with countries of a 
similar area, there is scope for 
significant improvement in fibre 
connectivity to rural areas.21

Financial stress in telcos resulting in capital 
inadequacy: India’s telecom sector has been 

going through a period of stress related to 
payment of Adjusted Gross Revenue-AGR 

dues to the government. The cumulative debt 
of three major service providers amounts to 

~US$58.75 billion and is expected to increase 
to US$75 billion after the 5G spectrum 

auctions, considering India’s spectrum charges 
are amongst the highest in the world.31

Huge capital investment: It is forecast 
that US$ 18.75 to 31.25 billion will be 

required to build digital infrastructure 
over the next 2–3 years.22

GOI envisions that India will become a global digital economy in the near future and 5G will be a significant step towards achieving 
that goal. With significant changes over the recent years, GOI has laid a foundation for quicker and effective 5G rollout in India and to 
ease financial pressure from telcos. 

It would also be intriguing to see how the industry will overcome these challenges of lowering energy consumption and network 
complexity while deploying an intelligent network with low latency and Quality of Service (QoS) optimisation. 
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 “5G will trigger societal transformation in India by facilitating use 
of ICT across important sectors like manufacturing, education, 
healthcare, agriculture, finance, amongst many others, thereby 
propelling Industry 4.0 and value creation to the next level. The 
Government has been highly progressive in its approach towards 
enabling the creation of a robust digital infrastructure and 
manufacturing ecosystem in the country, to expedite deployments 
and roll-out of pan-India services in the next few years. While 
some ground level implementation issues are being addressed, 

with the collaborative efforts of the Government and the industry, 5G can help fulfil 
our Digital India ambition soon.”  

Lt. Gen. Dr. S.P. Kochhar 
Director General, COAI

Government reforms and policies to promote the telecom sector

BharatNet is a government project envisioned to digitally connect GPs and the villages of India. 

The progress of BharatNet mission can be summed up as below:

GOI has taken various measures, including the merger of Bharat Broadband Network Limited (BBNL) and Bharat Sanchar 
Nigam Limited (BSNL), which will facilitate the monetisation of dark fibre and penetration in rural areas. The extensive 
market reach of BSNL will aid India realise its goal of last-mile connectivity. Further, the vision of BharatNet will be better 
served if the merger brings about project coordination with network utilisation and service delivery through BSNL’s 
established channels. The revival measures specific to the project have been illustrated below:

Revival measures23

Ensuring last mile connectivity to bridge the gap between rural and urban India 
 

Particulars Figures (in thousands)21

Optical fibre cable laid (km) 600 

Total GPs (approx.) 250

GPs where OFC has been laid 195 (78 percent)

GPs to which OFC is connected and equipment has been installed 186 (75 percent)

Increasing 
fibre network

Non-cash 
support of 
US$ 15 billion 

Cash support 
of US$ 5.6 
billion 

BSNL financial 
distress 
revival

Quality and 
services 
improvement
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To overcome the regulatory hurdles of obtaining permissions to install 5G infrastructure, GOI introduced the PM Gati Shakti 
National Master Plan and a new draft telecommunication bill in September 2022 .

Telecom Bill, 2022:24 
The Bill aims to consolidate and amend existing laws governing the provision, development, expansion, and operation of 
telecommunication services, networks and infrastructure, and assignment of the spectrum. The Bill seeks to simplify the 
framework for the following:

 • Procedures for the grant of license, registration, authorization and terms and conditions for payments including defaults.  

 • Rationalization of penalty framework and consolidation of various provisions on penalties and offenses under existing 
laws.  

PM Gati Shakti National Master Plan,25 with an estimated investment of US$1,250 billion, across 16 ministries, will 
be critical in accelerating the roll-out of digital infrastructure in India's telecoms sector. Amendments to the rules and 
regulations were made to expedite the rollout of digital infrastructure, including small cells and fibre, aiming to improve the 
ease of doing business. 

Key amendments in Right of Way (RoW) rules:27

 • Making street infrastructure accessible for telecom licensees to deploy telecom equipment and fibre at a nominal fee.

 • Rationalising administrative fees for RoW permissions and site restorations.

 • Incentivising the use of technology.

 • Eradicating the need to obtain permissions to install infrastructure on private property.

 • Aligning the state RoW rules with the centre.

The PM Gati Shakti National Master Plan has been able to merge 16 ministries to accelerate infrastructure deployment. 
However, the ultimate responsibility for granting permissions remains with the state, leading to procedural delays. Deloitte 
believes that the entire process should be streamlined to meet the intent of the policy. 

Streamlining regulatory approvals and permissions for infrastructure deployment 

GOI envisages increased tower 
fibreisation up to 70 percent by 2024-25 
with 1.5 million towers. The National 
Broadband Mission (NBM) has been able 
to serve as a foundation to enable 5G 
networks. NBM also aims to increase 
optical fibre layout up to 50 lakh km by 
2024-25. The progress of NBM has been 
detailed in the adjacent graph:19

Deloitte believes that India is on the right track, 
but to achieve its target in the coming years, the 
pace of fibreisation will have to be accelerated, in 
collaboration with private players.

Boost to fibre infrastructure

Current (June 2022)

34.62 35.11
0.72

1.50

50.00

70.00

Optical fibre (lakh km)

Towers (Millions)

Fibreisation of Telecom 
Towers/ Base Transceiver 
Station (BTS) (%)

Projections (24-25)

80

60

40

20

0

1.6

1.2

0.8

0.4

0

Statistics of national broadband mission (India)



23

5G: Enable, elevate, and emerge | Digitalising us to infinity and beyond

To revive the telecom industry and promote healthy competition in the market, the government has taken measures to 
reduce financial distress to telcos by providing relief on debt repayment, revising spectrum payment policies, and regulating 
Foreign Direct Investment in the telecom sector.28 Below are the key takeaways:

 • Option for service providers to pay the interest arising due to deferred payment by way of equity

 • Increase of the spectrum tenure from 20 to 30 years. The service provider will also have the option to surrender the 
spectrum after 10 years. Further, telcos are not required to pay any charge on spectrum usage.

 • Unavailability of unused spectrum for industrial use. 

 • Through the automatic route, 100 percent FDI is now allowed in the telecom sector. Previously, only 49 percent investment 
via FDI was allowed through the automatic route.26

Deloitte believes that the government has created a conducive environment for telecom operators to build the 5G ecosystem in 
India. With the closure of the 5G telecom auctions, India has joined a select list of 95 countries to have rolled out 5G. Since the 5G 
rollout in October 2022, a leading operator in India has successfully reached the 1 million 5G subscriber mark within a single month.30 
The following are some strategies adopted by telcos for bringing 5G to the masses. 

Financial stress relief measures for service providers 

01. Unlike China, operators in India have adopted a mix of Non-
Standalone Networks (NSA) and Standalone Networks (SA)  to 
meet their roll-out obligations and business targets. Going by 
the announcements made by major operators, India will have 
nationwide 5G coverage by the end of the next financial year. 
 
Globally, most telcos have launched their 5G networks using 

the NSA model. The NSA 5G model is preferred by operators 
as it enables a faster turnaround time and has limited Capex 
requirements. But the ecosystem for 5G infrastructure is 
still evolving, and we are expecting telcos to move to SA 
infrastructure to cater to enterprise use cases, as it can 
provide ultra-low latency and high speed with dedicated 
transmission and core network.

5G New Radio (NR)4G LTE Radio

4G Evolved  
Packet Core

Non-standalone 5G vs. standalone 5G
Non-standalone 5G

NSA 5G uses a 4G LTE control plane to  
manage connectivity and authorization.

Standalone 5G
SA 5G uses a 5G core to manage  

connectivity and user authentication.

5G New Radio (NR)4G LTE Radio

4G Evolved  
Packet Core

5G Core

Control Plane

Data Plane

Change in dynamics of telecom operators - Have the operational environment 
and physical infrastructure deployment strategies evolved?
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In India, we foresee 5G SA site deployment as the growth engine 
for telecom infrastructure in urban and semi-urban areas. 
The coverage of weak/blind spots after the NSA roll-out will be 
catered to by micro–Roof Top Pole (RTP) radio site deployment. 
Key changes that will occur include the following:

 • High density and massive deployment of micro RTP sites

 • Single tenancy site deployment will form a majority 

 • Tower Companies (ToCo) business model will change from 
site sharing (multi-tenancy) to property leasing and/or to real-
estate tie-up/ collaboration

 • Increased involvement of smaller and/or local players in 
facilitating infrastructure availability and readiness (fibre last-
mile, IBS, etc.)

Micro RTP site strategy might result in a higher number of 
solo or single occupancy infrastructure, which will bring down 
the national infra-sharing percentage. However, property 
sharing or co-location of operators is a real possibility, which 
in-turn will benefit ToCos. ToCos might emerge as institutional 
acquisitioners or realty leasing organisations, diverging from 
their key business model of site sharing.

02. Deloitte anticipates emergence of unconventional new alliances 
in the telecom market. We are seeing real-estate developers 
collaborating with telecom infrastructure providers for IBS 
deployment. In the next 2-3 years, we will see a surge in demand 
for IBS solutions once the operators accomplish the 5G mass 
rollout. The government is promoting real-estate developers 
or property owners to facilitate infrastructure installations 
inside housing projects in urban/semi-urban areas. This will 
significantly reduce the effort and time required by service 
provider for arranging permission and installation. 
 
However, given the current market situation for 5G IBS 
solutions, it would be interesting to see the implementation 
of new business practices for meeting indoor network 
requirements, with small cells, Fixed wireless access-FWA, and 
new IBS as possible solutions. 

03. Open-RAN (O-RAN) is inevitable for 5G; however, its 
adoption is delayed due to concerns around the solution’s 
maturity. Currently, owing to the changes in the business 
environment and operators’ occupancy with the 5G rollout, 
we foresee further delays for O-RAN to be commercially 
deployed in India. Factors that are key for O-RAN adoption 
include the following:

 • Large population or target market: To date, a majority 
of the countries/operators that have adopted O-RAN are 
operating in locations that have considerably smaller 
populations. These regions target subscribers with a high 
screen ownership ratio for growth. However, in India, 
growth is driven by untapped customer segments and 
rural markets. The desire to be a front-runner or a leader in 
terms of subscribers is in direct conflict with the need for 
operators to invest more on network innovations. 

 • Subscriber penetration and stagnant Average Revenue 
Per User-ARPU growth: Higher the tele penetration, 
greater the drive to find ways to optimise the network 
and reduce the operating cost. This leads to greater focus 
on quality of service, in turn improving the ARPU and 
subscriber retention. India’s comparatively low tele density 
provides the opportunity to acquire a significant volume of 
new users. 

 • Economic growth rate: A high single or double-digit 
growth rate provides an opportunity to tap into the 
growing middle-income population and new businesses. 
Prospective ARPU growth potential is key for operators 
to focus on furthering their objective for better reach or 
better products on existing infrastructure. Establishing 
dominance is a priority for operators, instead of focussing 
on network transformation.

One of O-RAN’s unique propositions is the ability to offer 
network as a service to potential Virtual Network Operators 
(VNOs), while other operators seeking to collaborate makes it a 
compelling proposition. We foresee O-RAN adoption in the next 
2-3 years debuting on 5G SA network.

“Unless solved through disruptive business models and legislative 
mandates, ubiquitous, high-quality 4G and 5G based indoor 
coverage will remain a pipe dream and a multi-faceted commercial 
challenge on the ground.”
 
Raj Sethia
CEO, FireFly Networks 
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01. Once the 5G network is commercially available to Indian 
masses, we anticipate that the operators will introduce 
differentiated tariff plans for industries, corporations, and 
subscribers, utilising the innate ability of network slicing. 
This will enable operators to fulfil customer requirements 
of dedicated bandwidth, availability and coverage whilst 
maintaining quality of service. 

 • For subscribers, this could imply offering premium and 
plus plans at a slightly higher rate while guaranteeing 
superior speeds and priority services.

 • For corporates, this has the potential to change how the 
organisations decide their wireless tariff plans, baring the 
possibility of opex optimisation. Providing customised 
bandwidth and latency to different departments based 
on business criticality/requirements can help provide 
the desired QoS, while maintaining camaraderie in 
infrastructure at minimum downtime, to the extent 
possible.

 • For industries, an automated slice management system, 
installed at site, can enable service providers to deliver 
enterprise-level quality of services to every department 
of their value-chain management. This can be viewed as a 
major revenue-generating stream with emerging industrial 
use cases. 

02. We foresee new collaborations between service providers and 
hospitals, business and commercial parks, hotels and real-
estate developers, amongst others for seamless indoor and 
outdoor wireless broadband connectivity via Fixed Wireless 
Access (FWA), small/nano cell, and Wi-Fi. FWA is considered to 
be an efficient and scalable alternative to wired connections, 
providing ultra-high-speed internet to urban, suburban, and 
rural areas. 

 • For instance, in urban and sub-urban areas, wireless 
broadband solutions implemented via FWA over a housing 
society will ensure uninterrupted coverage and dedicated 
bandwidth in every corner of the society. Comprehensive 
solutions for seamless connectivity will provide coverage 
in apartments, as well as the lobby/garden or public area, 
without the need to hob between different networks. 
For instance, switching from broadband to 4G/5G, and 
vice versa. Simplicity of wireless broadband solutions 
eliminates the need to lay fibre in individual apartments.

 • Government initiatives to provide fibre to rural areas will 
encourage operators to build infrastructure for last-mile 
connectivity. This will facilitate public wireless broadband 
or Wi-Fi hotspots, which can be used by citizens as an 
alternative to 4G/5G data connectivity. Furthermore, 
easy availability of high broadband wireless coverage can 
revolutionise operations of primary health care centres, 
municipal corporations, and primary schools.  
For instance, in the health care segment,  
it will enable tele-medicine and 
emergency first responder assistance 
over video conference. 

Potential strategies to be used by telecom operators for monetising 5G

Deloitte believes that the current outlook for the telecom 
sector looks stable with a favourable environment created 
through government initiatives and the strategies adopted 
by telcos. However, future intricacies continue to be 
uncertain, and telcos may need to relook at their strategies 
to keep pace with the developments in technology and the 
market. Innovation and optimization of telecommunication 
networks are key to managing a healthy Return on 
Investment (ROI) given the considerable investment in 5G.
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Upgraded gear: Boosting the 
5G ecosystem
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Along with infrastructure requirements, there is also a need to 
reduce the dependency on imported equipment, given the 5G 
roll-out over the next 24-36 months. Government initiatives 
towards the home-grown design and development of 5G 
equipment, including core and radio components, could make 
local equipment commercially available for the Indian and global 
markets by March 2023.32

The extension of the PLI scheme to the telecom sector has 
proved to be a major boost for telecom equipment, touching 
new milestones in the “Aatmanirbhar Bharat” initiative. The 
government has announced a budget of US$1.52 billion for a 
five-year term ending in FY26, seeking to offset large telecom 
equipment imports by substituting them with “made in India” 
products.33 According to the GSMA analysis, 5G will likely 
contribute US$455 billion to the Indian economy between 2023 
and 2040.34 

Global telecom gear manufacturers are also scaling up 
their indigenous product manufacturing in India and are 
contemplating capacity expansion to meet the increased 
demand for telecom equipment from Indian telcos. These 

equipment manufacturers predict that India will account for 15 
percent of the global market for the 3.5 GHz-based 5G radio and 
network.35 These vendors are counting on telecom operators 
to cover more than 50 percent of the nation's landmass with 5G 
service within the next two years.

A GOI undertaking, C-DOT has developed the core architecture 
of India's 5G Non-Standalone Network (NSN) in collaboration 
with Indian start-ups. Collaboration with the industry 
has enabled C-DOT to utilise technical competencies and 
complementary strengths of Indian R&D, facilitating cost-
effective alternatives for 5G products and solutions. Adoption 
of the open RAN platform (O-RAN) also provides a golden 
opportunity for Indian companies to collaborate with local small 
businesses and act as super integrators.

Through effective implementation of 5G, the government 
will be able to improve its governance and boost its digital 
India initiative, which aims to ensure that the government’s 
services are made available to citizens electronically, digitally 
empowering the country. 

The approval of the Production Linked 
Incentive (PLI) scheme is expected to 
improve investor sentiment, attract more 
investment into India, stimulate innovation 
and R&D, and reduce significant imports of 
telecom equipment, thus demonstrating the 
government's commitment to its flagship 
programme, "Atmanirbhar Bharat.

Gears for Billions



28

5G: Enable, elevate, and emerge | Digitalising us to infinity and beyond

Since the launch of 5G, there has been a lot of optimism and 
excitement. 5G will play a pivotal role in the widespread internet 
adoption and the concurrent evolution of technological and non-
technological devices.

Demand for smartphones is anticipated to rise as internet usage 
increases; this demand will be fuelled by the need to adopt 
FinTech, e-health, and e-learning. By 2026, there are likely to be 
one billion smartphone users in India. In contrast with the urban 
sector, which is expected to grow at a CAGR of 2.5 percent from 
2021 to 2026, the rural sector is expected to drive this growth at 
a CAGR of six percent.36

As consumer aspirations in India continue to rise, the market 
has shown a quick replacement rate. The average lifespan of a 
mobile device in the urban sector is only three years. Per our 
analysis, 95 percent replacements in the urban market in 2026 
will be towards new smartphones, and only 5 percent towards 
used phones. Rural population is expected to demonstrate a 
similar trend, where the average lifespan of a phone is four 
years. About 80 percent replacements are likely to be for new 
devices, while 20 percent would be for used ones in 2026.36

Exports are expanding in the same way as smartphone usage. 
The smartphone industry observed exports amounting to 
US$5.8 billion in FY22, and by the end of FY23, it is likely to range 
between US$8.5 and 9 billion.37

Intent to upgrade to 5G and rise in smartphone 
users with 5G handsets will play a key role in 
India's digital inclusion goals.

Smartphones

New smartphone market vs. 5G uptake (units in million)

India's export of mobile phones (US$ billion)

Total New market (5G uptake)
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Similar to smartphones, high tech balls in soccer are also 
becoming a part of reality and we are already witnessing  
state of the art Artificial Intelligence-AI sensor technology 
implemented in soccer balls in FIFA World Cup, 2022 to ensure 
accuracy in refereeing decisions. While It is not surprising 
that some kind of power is needed to allow the technology to 
function, the image of a football plugged in to charger, like a 
mobile phone at the side of the pitch is becoming a common 
practice. The ball is powered by a small battery, which can last 
for six hours of active use and up to 18 days when not in use.80 

Further, Inertial measurement unit (IMU) sensor 
and Ultra-wideband (UWB) sensor integrated 
with these balls will assist in tracking real 

time movement of the players, analyzing their performance 
and showing key insights on performance improvement. This 
assists in semi-automated offside technology and improve 
the quality and speed of Video Assistant Referees(VAR) 
decision-making. The sensor-fitted ball will not only deliver 
scientifically proven refereeing decisions, but it will also play a 
significant role in the use of stats and data in football.

The same technology is also being used in cricket providing 
valuable bowling analysis in practice sessions. 

Smart Football

 “5G will transform the world of entertainment and sports, opening newer possibilities 
both in terms of reimagination and execution. As 5G proliferates, it will transform the 
future of mobile gaming where we could see quality close to that of console gaming. 
A number of innovations in live broadcast will also emerge including close to real-time 
transmission of live sports.

Jehil Thakkar
Partner, Marketing, Brand and Communications Leader, Deloitte India
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Growth of devices other than smartphones 

Not limited to smartphones, but 5G will be a key driver in enhancing various other devices. Interactive devices that seemed futuristic 
earlier now seem possible, owing to the 5G user experience. With the growing use of non-screen devices, diverse interfaces (smart 
glasses, VR headsets, transparent screens, etc.) will enter the market. 

From smart bands to shoes to eye lenses, the advantages of 5G, including very low latency, higher bandwidth, faster data upload, 
and download speeds and the immersive experience will make the user experience smooth. 

In addition to data consumption, the entry into the virtual world, known as the "metaverse," which previously struggled as new radio 
technology, failed to keep up with the pace due to the lack of seamless and smooth internet connectivity. This will be facilitated by 
5G, due to which VR/ER, spatial and edge computing, and brain-computer interfaces will invade the market with a rapid force.

Smart glasses will be developed with Light 
Detection and Ranging (LiDAR) technology, 
which is essentially used to create a 3D 
map of surroundings. The glasses will come 
with more than a dozen cameras, which 
will capture motion to translate real-world 
movement to virtual movement.

The inclusion of eye-tracking technology allows the system to 
focus on the best resolution and image quality only on the parts 
of the image that the user is looking at; AR contact lens' micro-
LED displays that place information inside the wearer’s eyes and 
could be used to project things, such as health-tracking stats 
and other useful data, or serve as a teleprompter for events. 

The next generation 
of immersive devices 
will be able to generate 
holograms. Hologram 
avatars can look identical 
to the individuals they 
belong to and can give a 
speech anywhere in the 
world in any language. 

Laptops will come with compatible 5G antennas and in-built super-cooling 
mechanisms that can run high-definition graphics in cloud gaming and enhance the 
experience. Wi-Fi and tethering are now becoming optional in laptops as LTE-enabled 
and e-SIM features are built-in to use mobile networks, similar to a smartphone.

Smart running shoes might 
be able to gauge gait and 
performance and help bring 
in improvements. 
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5G-enabled devices, when paired with bigger and better 
screens, will cause battery consumption to also be significantly 
high. Battery consumption will eventually rise and so will its 
evolution. The future of batteries is not that they can last longer, 
but that they can charge faster. The goal will be to get hours of 
use after a few minutes of charge. 

 • Batteries will be replaced with flexible or cable-like 
supercapacitors that promise charging in seconds.

 • Flow batteries that store energy in external liquid tanks, which 
could last more than a decade without degrading, can come 

up. Such batteries will be suitable for storing energy produced 
by solar or wind power plants but could also be adapted for 
use in households. 

 • Air-to-air charging solutions by some manufacturers could 
power up phones placed up to one meter away from the 
charging transmitter. With such upcoming solutions and 
people using Bluetooth-compatible headphones, smartphones 
will completely become port-free by 2030.38 Mobile data or 
Near Field Communication-NFC options could also be used to 
transfer data to computers.

It is appealing how technology has summarised 
the world in our hands via smartphones, and 5G is 
seamlessly bending reality into virtual reality. 

As futuristic devices make their way to become 
mainstream, the batteries and screens of smart devices 
will also unravel a multitude of possibilities of their own. 

As smartphones become bigger and slimmer, they will likely become more foldable or expandable. Given that  smartphone devices 
will have embedded 5G hardware, along with cloud services and the various use cases they will support, AI capabilities will also raise 
smartphones to new heights. 

Fast charging

Changing trends in respect of screen time



5G: Enable, elevate, and emerge | Digitalising us to infinity and beyond

5G use cases: A flight into the 
cybernated world
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The latest generation of cellular technology offers enterprises 
a powerful connectivity fabric to capture and transmit vast 
amounts of data from a number of devices. 5G will empower 
organisations to act on rich datasets in real-time, with 
unprecedented visibility, insights, and control over assets, 
products, and services. The true value of 5G lies in its role as a 

transformation-enabling platform and innovation engine for 
the applications that run on top of it. Several countries have 
implemented 5G networks and are utilising its hyperconnectivity 
feature to provide various services. India has also begun to 
explore avenues to utilise the true features of 5G.

“5G’s promise of lower latency will make a major difference to 
the gaming experience in India, which is essentially a mobile-first 
gaming market. This can affect the gaming experience, delivering 
smoother gameplay even with a large number of concurrent 
users.” 

Rohith Bhat 
CEO, 99Games

5G use cases are under development across the country. 
These will help government initiatives in digitisation, growing 
industries through automation, and enhancing the consumer 
experience.

Government and public sector

Consumer experience

Industrial development

Smart cities

Shopping and 
entertainment

Automated factory

Surveillance and traffic 
management

Gaming

Health care

Travel and 
transport

Location tracking 
via AR map

Education

Drones

3D hologram 
calling

Service robots
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Smart cities: 
Technologically developed cities 
will use various devices and 
sensors to collect information 
to efficiently manage assets, 
resources, and services to 
improve operations. Smart traffic 
monitoring and management 
systems, energy management, 
connected public transport, and 
air and water quality monitoring 
systems are some components 
that help to build a smart city. 
5G-connected equipment will 
use seamless mobile network 
coverage, thus reducing the need 
for fixed wiring, and work in sync 
with other portable devices, such 
as drones and robots.

Surveillance and traffic management: 
5G CCTV security cameras will run wireless audio 
and video signals on the 5G Wi-Fi band, leading to 
higher video analysis capabilities and processing 
using AI/ML. AI-embedded cameras with sensors will 
ensure traffic monitoring, prevention of speeding 
and dangerous driving, while regulating vehicle 
flow within an area. Key features such as facial 
recognition, object/vehicle detection, and more will 
deter people from indulging in anti-social or illegal 
activities, thereby increasing safety. Key personnel 
will be able to identify and receive real-time 
information related to accidents, and emergency 
calls will be received from intelligent sensors placed 
throughout the city.

Travel and transport: 
Secure, seamless, and high-performing cellular 
technology will create a host of innovations 
for smarter airports, railways, shipping ports, 
connected vehicles, and smart logistics. 5G will 
allow operations to be smarter, more flexible, and 
more secure to handle changes in technology, 
demography, and economy. Automation and 
analytics will enable more efficient operations, 
while reducing operational costs.

Drones: 
5G-enabled autonomous inspection drones will have communication 
capabilities to co-ordinate the collected information quickly and relay 
important images, such as scans of critical infrastructure, accident 
sites to relevant authorities. They will be useful for in border security, 
forest and wildlife conservation, traffic monitoring, crime control and 
illegal activity prevention, disaster management, and crowd control.

Automated factories: 
In conventional manufacturing 
plants, processes are labour 
intensive with several human 
interactions needed at key 
points. With the new network 
and Multi-access Edge 
Computing (MEC) built in, the 
manufacturer will be able 
to operate using Automated 
Guided Vehicles (AGVs), which 
can respond to obstacles in 
less than 10 milliiseconds. 
Further, asset monitoring can 
be performed with digital 
twins and sensors, enabling 
maximum efficiency. 

Service robots: 
5G-enabled service 
robots for hospitality 
industry can provide 
hotel check-in assistance, 
in-room delivery of food 
and luggage, restaurant 
service, etc. 
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Health care: 
Remote monitoring, real- time medical imaging, remote 
surgery, and medical data management will be possible in 
the health care segment once 5G comes into play. These 
methods help doctors visualise their patients' conditions 
better, eliminate guesswork, and provide faster, more 
accurate diagnoses. In use cases, such as connected 
ambulance, Emergency Medical Technician-EMT in an 
ambulance will be equipped to share a patient's symptoms, 
vitals, and medical records between doctors and the 
ambulance staff using 4K video calls to provide treatment.

Education: 
New e-learning platforms will be based on AR/VR 
technologies. Virtual spaces will be built, where students 
will learn using AR/VR integrated with AI. 5G will be used to 
live stream lessons in real-time with an ultra-high definition 
(UHD) 8K resolution, thereby improving access to education 
in rural areas. Smart campuses, AI-based student 
engagement tracking, classroom-automated attendance 
systems, and automation of teacher’s administrative tasks 
are some more functions that will be enabled by 5G. 

Shopping and immersive 
customer experience 
stores: 
Digital experiences will transform 
traditional shopping behaviours. 
The focus will be on providing 
enhanced customer experiences 
by combining the benefits 
of physical brick-and-mortar 
stores and immersive shopping 
platforms. 5G connectivity could 
enable AR and VR capabilities to 
change how brands/retailers and 
consumers interact.

Gaming: 
Cloud-based gaming is expected to become one of 
the fastest-adopted service offerings due to 5G's 
increased capacity, low latency, and fast speeds, 
paving the way for a massive increase in gaming 
subscribers. The increased bandwidth from 5G will 
allow an enhanced gaming experience on mobile 
devices. There will be models in the market that 
are centred on the promise of 5G, which can be 
played anywhere, any time, on any screen. Game 
streaming and subscriptions will become the new 
outlay of future in the gaming industry, and 5G will 
be the key source to enable such revolution. With 5G 
improving internet speeds through mobile devices, 
mobile gaming adoption rates will also rise due to 
affordability and convenience. Competitive gaming 
and community-based gaming will gain momentum 
on the arrival of such technological change.

Location tracking via AR 
map: 
Maps will be designed to use AR 
for navigation when walking. The 
rear camera of the phone will 
capture the current location and 
display directions based on its 
reading, rather than a 2D map. 
AI will identify visuals and the 
Global Positioning System-GPS will 
provide positioning details.

3D hologram calling: 
In case of holographic 
communication, real-time 
capturing, encoding, transporting, 
decoding of 3D images of remote 
persons will be carried out. 3D 
video in extended reality (XR) 
headsets will showcase a visual 
effect similar to a hologram. 
The final structure of the high-
quality holographic calling would 
significantly lower both energy 
consumption of mobile devices and 
the end-to-end latency.
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Use Case 1: Surveillance and traffic management 

Smart traffic management systems are solution 
offerings that cities will integrate into their existing 
infrastructure for fast and cost-effective improvements within 
their city to regulate safety and traffic flow. Upgrading the 
city's Intelligent Transportation Systems (ITS) infrastructure 
will create huge efficiencies and cost savings. These systems 
will utilise sensors, cameras, cellular routers, and automation 
to monitor and divert traffic to reduce congestion. This 
technology solution is flexible, scalable to any size, and easily 
upgradable on a real-time basis. Smart technologies, such as 
smart streetlights, smart traffic signals, smart intersections, 
smart emergency vehicles, and smart buildings, will give 
respective officials a more accurate understanding on the 
visuals of the actual scenario at that particular location. 
Smart streetlights will be built in with sensors that will react 
in accordance with changes in the environment. Smart traffic 
signals will clear streets for police officials and detour traffic. 
An analysis of real-time video recordings of public places, 
combined with a biometric software will quickly help identify 
dangerous situations and alert authorities automatically, in 
cases such as a car accident or a terrorist attack.

5G-enabled surveillance monitoring systems 
installed throughout the city will ensure public 
safety by protecting the city from illegal and anti-social 
activities. These will provide support in cases of crime 
prevention, response, and forensic evidence by identifying 
and capturing potential issues around the city. The system will 
contain several cameras, connected to a centralised system 
using 5G technology. Traditional forms of security devices 
did not possess advanced processing capabilities for wide-
scale implementation. In 5G, the connection between CCTV 
components will be wireless, thus resolving quality of service 
difficulties, lowering costs, and increasing coverage with high 
quality. 5G and IoT will facilitate interaction and access over 
a range of devices, including smartphones, automobiles, and 
surveillance sensors and cameras. IoT, by use of its extensive 
data analysis capabilities will offer new services to individuals, 
businesses, and government agencies.

Wireless 5G security cameras will operate using a cellular 
transmitter and use the provider’s 5G network for transmission 
of video signals. AI-embedded cameras with sensors will ensure 
traffic monitoring, prevention of speeding and dangerous 
driving, while regulating vehicle flow within an area. Key features 
such as facial recognition, object/vehicle detection, and more 
will deter people from conducting antisocial or illegal activities, 
thereby increasing safety. Key personnel will be able to identify 
and receive real-time information relating to any accidents and 
emergency calls will be received from intelligent  
sensors placed throughout the city.

Traffic management systemSurveillance and security

Surveillance 
Camera

Public Safety

Air Quality

Traffic Sensor

Parking Spot

Smart 
Energy
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5G, Augmented Reality (AR), and virtual reality (VR) will change 
the manner in which brands/retailers and consumers interact. 
Digital experiences will transform traditional shopping 
attitudes. The focus will shift to ensuring an enhanced customer 
experience, combining the benefits of brick-and-mortar stores 
and immersive shopping platforms. 5G will give retailers the 
opportunity to explore new customer experiences, including AR, 
VR, and custom signage.

Unmanned self-service store: Unmanned stores connected 
wirelessly using 5G will be deployed to enable in-store tech 
features, such as video-assisted self-service kiosks to sell and 
recommend products based on customer preferences, roving 
live robots for resolving queries, and 24/7 remote surveillance 
for security purposes. The store also provide mobility 
capabilities because they can be set up anywhere without 
connecting it with fibre optic lines.

Personalised shopping experience through data analytics: 
Sensors may be placed in stores to integrate information 
from social media, loyalty programme details, and other 
data. Such data shall be analysed by a robust and effective 
cloud-based system on a real-time basis, which will provide 
insights as its output. These data-based insights will create 
opportunities for mass-customised services for consumers. 
Other applications which will come alive with 5G are predictive 
inventory management, personalised shelf displays, and real-
time integration of external partner data sources, and personal 
shoppers. Businesses can engage with customers based on 
these insights. Retailers will equip their stores with Internet of 
Things (IoT) devices such as digital signage, which will deliver 
personalised information, tailored to each customer as they 
enter a store.

5G, backed with AI and ML capabilities, will be one of the biggest 
technological transformations causing monumental changes 
across diverse industries. Several new products and service 
offerings will unravel in the near future. The government will 
come together with industry players to create new innovations. 
We expect India’s use case innovation with AI to shift towards 
the advancement of cost-optimisation solutions and process 
improvement opportunities for organisations, as they familiarise 
themselves with this technology and become aware of its 
potential to enhance other value-chain areas. This will also lead 
to greater use case differentiation by the industry.

Per Deloitte, 90 percent consumers will be looking for a 
digitally enhanced shopping journey, whether at home,  
via mobile, or at a physical location. Further, the market 
for AR/VR technologies in retail is expected to reach 
US$1.634 billion by 2025.39

Contactless shopping experiences: Shopping malls will use 
the AR feature on a smartphone screen to direct customers 
through a physical store to the specific location of a desired 
product. Shoppers will learn about crucial features from QR 
codes. Augmented reality will enable customers to place their 
smartphone over a product to read user reviews or look in 
the magic mirror to visually test apparels, cosmetics, or other 
wearables. VR and video shopping assistance will let customers 
virtually assess a product before purchasing it. Also, facial 
expression-driven displays and wearable display rooms are 
even more radical experiences, foreseeable in the near future. 
Customers can put items into a virtual basket and pay with a 
virtual wallet, without needing to interact with a cashier.

Use Case 2: Shopping and immersive customer experience store
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With the ever-increasing digitisation in India, businesses are 
searching for IT solutions to cater to their specific needs. 
Private 5G is better equipped to meet such demands as it 
enables organisations to build a specialised local network, 
ensuring high network availability, quality of service, and data 
privacy. 

Private networks allow organisations to build and manage 
their own ecosystem which will reduce dependency on third-
party service providers or network integrators. This is a viable 
alternative to the current Wi-Fi network solutions, as it has been 
able to overcome the inherent limitations of Wi-Fi in terms of 
coverage, capacity, and security. 
 

Furthermore, innate 5G features such as Enhanced Mobile 
Broadband (eMBB), Massive Machine Type Communication 
(mMTC), and Ultra Reliable Low Latency Communication (URLLC) 
will enable 5G private networks to overcome the limitations of its 
previous generations with on-demand scalability and superior 
response times. 

With the 5G private network driving innovation, the Government 
of India has taken the initiative to release unused frequency 
spectrum and providing flexibility on the operating model. We 
foresee private 5G network to be vital for the telecom industry 
to sustain growth rates over the next 5-7 years. Enterprises have 
multiple alternatives to deploy a private network, which may or 
may not include a telecom service provider.41

Telecom Service Providers (TSPs) with an access service licence may provide private networks as 
a service to an enterprise by using network resources (such as through network slicing) over its 
Public land mobile network-PLMN public network.

TSPs with access service licence may establish an isolated captive non-public network for 
enterprises, using the IMT spectrum acquired by them.

Enterprises setting up private captive networks may obtain the spectrum on lease from TSPs and 
establish their own isolated network.

Enterprises setting up private captive networks may obtain the spectrum directly from DoT and 
establish their own isolated network requiring specific permission from the government. 

“5G auction and successful buy outs by telcos has 
created the need for collateral infrastructure. The 
infrastructure needed for 5G are active/passive/
indoor and outdoor in form factors including 
neutral, ODSC, IDSC, HPSC, and intracity last-
mile fibre. Under neutral active infra for 5G, the 
industry will also migrate towards ORAN adoption, 
which will include radio solutions, independent 
ORAN radios, etc. The Government inviting 

applications for 5G for private networks post the spectrum allocation 
will open up potential investments in private network infrastructure.”

Ram Sellaratnam
Managing Director and CEO, iBus Networks 
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With 5G being a more reliable alternative to other wireless networks, it is expected to seamlessly replace existing wired connections 
and become a pedestal for private captive networks. An intriguing and practical use case of 5G private network has been elaborated 
below:

Smart hotels
The combination of 5G and AI in a hotel lobby will enable swift and hassle-free check-in and check-out via facial recognition and QR 
codes, improving service efficiency and security. Interactive screens and connected apps could provide information to guests and 
guide them around the hotel. Personalised services based on users’ inputs or history will enhance the in-room user experience.

No contact check-
in, enabled by 
smart devices 
and biometric 

verification

Automatic allocation of 
room based on user-
defined preferences/

previous stay patterns

App-enabled room 
access and other 
in-room services 

such as food 
ordering

Virtual/voice butler 
to facilitate near 

real-time services on 
demand 

Virtual tour of the 
restaurant

Enhancement of the in-room 
experience by maintaining 

the preferred room and water 
temperature, ambiance, 
lighting, entertainment 

The global private 5G network market size was valued at US$1.38 billion in 2021 and is expected to expand at a CAGR of 49 percent 
from 2022 to 2030.42 In India, more than 20 companies have applied for direct spectrum allocation for building a captive wireless 
private network recently.43
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Other relevant 5G private network use cases

Private 5G in campus management
The private 5G network will help create 
smart classrooms, personalised education 
systems, and learning platforms. Apart 
from improved network performance 
and stability, 5G private networks at 
institutions and universities will open a 
wide range of opportunities for teaching, 
learning, and operations. Private 5G can 
also be extended to student hostels, which 
would provide a seamless experience and 
better connectivity to enhance operations, 
such as meal services, campus safety and 
security, organising seminars and events, 
online learning, collecting and maintaining 
visitor's information, classroom 
information, and reduced administrative 
burden amongst others.

Digital farming:  
Private 5G in the agriculture sector
In India, most agricultural activities are 
saturated in the rural areas, where 5G 
penetration may take a while; however, 
private 5G can make a significant 
difference. Precision farming, deploying 
micro-monitoring crop management 
systems, will help farmers monitor 
soil density, moisture, nutrients, crop 
readiness, crop diseases, and pests, 
amongst others on a real-time basis. 
This in turn, will advance easy access to 
the health of crops through autonomous 
connected drones sharing live feeds. It 
will also facilitate proactive response, 
enabling maintenance of crop quality 
with farm-yield optimization. 

Private 5G for socio-economic 
solutions
The advantages of private 5G 
networks are not only limited to 
specific industries. It can help 
the government and non-profit 
organisations with disaster 
management, public safety, and 
crowd management, amongst 
others. 5G-enabled devices will 
help with early-warning analysis, 
natural disaster monitoring, 
command and dispatch, and post-
disaster assessment. 

41
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 “We warmly welcome the guidelines issued by the government, 
which allow for a range of options for telcos to offer private 
network solutions to enterprises, allowing the enterprise the 
flexibility to choose any option that best meets its requirements, 
from availing private network as a service, having an isolated 
network set up for them, or leasing a spectrum from a telco. 
This will also enable the enterprise to utilise the skill, scale, and 
coverage of telecom networks.

Any other solution must be carefully evaluated by the government for its impact on 
the business case of telcos, the future value of the spectrum, optimal utilisation of the 
spectrum, security considerations, fair competition, and a level playing field.”  

P Balaji
Chief Regulatory and Corporate Affairs Officer, Vodafone Idea Limited

A vital consideration for enterprises is if private 5G 
with its cost burden will be sustainable or become 
redundant with the advent of newer technologies. While 
private 5G networks have been considered crucial in the 
advancement of industries across the world, the Indian 
industry still needs to discover its true potential and how 
its deployment can aid their own evolution.
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5G alliances:  
The changing dynamics
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5G, the next-generation network technology, will open up a 
vast opportunities in telecom, IoT, AI, and AR, amongst others. 
Earlier, telecoms primarily involved alliances amongst operators 
to share their network, data, messaging, and voice services 
through wholesale agreements; however, these have evolved 
considerably over the years. 

For 5G to be a commercial success for telcos, collaborations 

between enterprises to foster innovative results will be 
crucial. Several alliances and collaborations have already been 
established amongst various entities, including governments, 
telcos, OEMs, ITES, and start-ups for driving and enabling the 
implementation of 5G services in India. Telecom operators are 
partnering with various companies to build a 5G technology 
stack, cloud-scale data centres, and edge capabilities, along with 
plans to provide affordable devices.

Alliance for indigenous 5G ecosystem44

C-DOT is keen on building robust alliances with various 
stakeholders of the indigenous 5G ecosystem, including local 
industries and start-ups. C-DOT and a leading managed service 
provider have signed an agreement to collaboratively develop 
the end-to-end 5G RAN products and solutions and boost 
the development of the 5G network. The service provider will 
collaborate with C-DOT to offer its entire suite of commercial 
field-deployable 4G/5G NSA and SA macro/micro base-station, 
integrated with C-DOT 4G/5G NSA and SA next generation 
core. This will act as a catalyst resulting in indigenous design, 
development, manufacturing, and deployment of cost-effective 
5G products and solutions.

Alliance for the development of new technologies in India45

C-DOT and the education institutes have signed an MoU for co-
operation in telecom, spanning IoT/M2M, AI/ML, cybersecurity, 
5G, and other technologies. This MoU aims to evolve a mutually 
productive framework for collaboration between R&D and 
academia to spur the design and development of indigenous 
telecom solutions. This will lead to the generation of novel use 
cases and futuristic telecom solutions for wider deployment 
across a large volume of end-users. The convergence of 
academic excellence and innovative research will augment 
national Intellectual Property (IP) assets as well.

5G SA core network consortium 5G application consortium 5G security consortium

5G network management, automation  
and orchestration consortium

5G enterprise network consortium 5G open RAN consortium 
(FR-1 and FR-2)

5G transport consortium 5G device consortium 5G data analytics consortium

Consortiums under the India 5G Alliance

C-DOT’s “India 5G Alliance”40

C-DOT is a premier telecom technology centre of the 
Department of Telecommunication (DoT), Government of 
India, which was tasked by the government to deliver the 5G SA 
core, 5G RAN, and other 5G technologies. At present, C-DOT is 
establishing alliances with multiple industrial organisations and 
academia to undertake collaborative development in 5G. For 
instance, GOI in collaboration with IITs, IISc, Society for Applied 
Microwave Electronics Engineering and Research (SAMEER), 
and Centre of Excellence in Wireless Technology (CEWiT) has 

developed indigenous test beds which is available free of cost to 
industries and academia for validation of products, prototypes, 
and algorithms.

The India 5G alliance formed under the guidance of DoT, intends 
to deliver a complete suite of 5G products over three years and 
is looking forward to achieve the Aatmanirbhar Bharat mission. 
Ten separate consortiums are formed under this alliance to 
bring together various ongoing R&D efforts in the industry, 
academia, and start-ups, amongst others. 

Initiatives by the government
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Collaborations by corporates
With an ambitious plan to launch countrywide 5G services, a leading telecom operator is collaborating with companies, ranging 
from global tech giants to IT companies and start-ups. It is collaborating with several start-ups to work on emerging technologies as 
mentioned below:

The highlighted collaborations are expected to be formed in the future.

Roll out 5G standalone (SA) network
A telco has entered into a long-term strategic contract with 
OEMs to roll out a 5G standalone network in the country. This 
alliance is the first between telcos for radio access network 
deployment in the country.46

5G RAN products and solutions
A large telco company has tied up with its former partner OEM 
for the deployment of power-efficient 5G RAN products and 
solutions from the OEM Radio System and microwave mobile 
transport solutions. The OEM will provide 5G connectivity in 12 
circles (geographical regions in India) for the telco. The OEM’s 
5G network products and solutions will also enable the Telco 
to pursue new, innovative use cases with its enterprise and 
customers. 

Another large OEM player is appointed by the telco for the 
deployment of the 5G RAN. The OEM will provide equipment 
from its portfolio, including modular, scalable baseband, as well 
as high-capacity radios.47

Infrastructure solutions Customer delivery solutions

Roll-out of 5G SA network Affordable 5G smartphone

5G RAN products and solutions Developing use cases

5G radio units 5G-enabled Wi-Fi routers and small cells

Revamping networks Solution designing with education institutes

Modernisation of the existing cable network Development of smart cities

Cloud-scale data centres and 5G solutions Alliances in the automobile industry

Cloud-based business apps Developments in real estate

Security and surveillance Alliances in private 5G network



46

5G: Enable, elevate, and emerge | Digitalising us to infinity and beyond

5G radio units
A telco collaborated with a multinational electronics corporation 
for 5G radio units, including massive multiple-input and 
multiple-output-MIMO radios deployment, optimisation, and 
maintenance services. This deal is the first partnership of the 
electronics corporation in India for 5G network deployment.48

Modernisation of the existing cable network 
A large ITES company has announced a collaboration to 
drive the infrastructure modernisation of optical transport 
networks through the introduction of vendor-routed optical 
networking. The collaboration aims to simplify the internet 
transport networks by utilising optical and routing technologies 
to converge services over an IP infrastructure, enabling a high 
degree of automation. ITES’s vast and diversified experience in 
building IP-based, software-driven, end-to-end 5G networks, 
combined with the vendor’s routed optical networking solution, 
will enable an end-to-end value proposition for service providers 
to reduce the complexity in their networks.50

Revamping networks
A Telco has joined hands with a US-based telecommunications 
networking equipment company to revamp its backbone 
scalability and service resiliency. The Telco has deployed 6,500 
packet-optical platforms powered by WaveLogic 5 extreme for 
high-speed 300G/400G services, upgradable to 800G.49

Cloud-scale data centres and 5G solutions
A telco is collaborating with tech giants for technologies used in 
cloud-scale data centres and 5G edge locations. The technology 
company will provide infrastructure for AI-based apps and 
services. They are working together to build a cloud-native, 
scalable, and flexible 5G infrastructure, in both mmWave and 
sub06GHz, to develop an ecosystem that can extend beyond 
India.51
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Cloud-based business apps
Partnerships with a multinational technology conglomerate for 
cloud computing services business to expand the ecosystem 
in India, and to develop a vibrant ecosystem of cloud-enabled 
business applications and solutions, especially for small and 
medium businesses.52

Affordable 5G smartphone
A leading Telco operator has collaborated with a multinational 
technology conglomerate to manufacture affordable 5G 
smartphones for the Indian market. They had also worked 
together to create an affordable 4G smartphone in the past. The 
collaboration will result in ultra-inexpensive 5G phones for the 
user and tap into the unexplored side of the smartphone market 
in India.53

Security and surveillance
Surveillance product manufacturers and deployment companies 
will collaborate with IoT device manufacturers and telcos to 
develop devices with advanced features such as 4K/8K video 
capture and transmission, real-time broadcasting, smoother 
streaming with ultra-low latency, less power consumption, 
and high-quality two-way communication. Manufacturers will 
also be collaborating with start-ups working with drones and 
their technology to develop devices for surveillance at critical 
locations and use cases, such as traffic management, farming, 
warehouse management, and war-zone situations.

Developing use cases
A telco has collaborated with an information technology services 
and consulting company to provide 5G-based enterprise-grade 
solutions to the Indian market. They have bought together 
their experience in connectivity and 5G solutioning and System 
Integration (SI) capabilities to co-innovate a range of India-
focussed use cases. 

In another collaboration, a telco and a multinational 
conglomerate have collaborated to test 5G-based smart city 
solutions. By harnessing the other company’s smart city 
platform, the telco company will be able to validate 5G use cases 
built on IoT and video AI technologies, address the challenges of 
urbanisation, safety and security, and offer smart solutions for 
end consumers.54

In its initiative to promote and innovative home-grown 5G 
applications, a telco has partnered with various start-ups. 
One start-up has been onboarded by the telco to develop 
an unmanned aerial traffic management (UTM) system and 
management server using 5G. Another association with a start-
up has been to test a full-bodied motion capture suit using 5G 
technology. On successful completion of the testing, this can be 
developed as an effective solution for sports training, as it helps 
monitoring athletic performance.52
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5G-enabled Wi-Fi router and small cells
A company that develops cloud computing and Internet of 
Things (IoT) platforms, has entered into a strategic partnership 
with a manufacturing company to launch 5G and Wi-Fi router 
solutions for consumers and enterprise customers. The 
collaboration will enable the roll-out of a comprehensive 
portfolio of solutions and significant manufacturing 
capabilities in India. The new product line from the technology 
company helps them upgrade their business and industrial 
communication solutions portfolio, which includes 4G/5G 
routers with Wi-Fi 4/5/6 standards, supporting multi-WAN, VPN, 
and SD-WAN, and NMS across business verticals. 

In another collaboration, a fibre optic cable manufacturing 
company has entered into an agreement with a multinational 
corporation involved in semiconductors and software services 
to design and develop 5G outdoor small-cell products. This 
investment will enable faster rollout, an enhanced 5G user 
experience, and more-efficient utilisation of the spectrum.55

Solution designing with education institutes
An Indian multinational technology company launched the 
private 5G networks Centre of Excellence (CoE) and signed a pact 
with a prestigious Indian education institution. As part of the 
alliance, the company will utilise the 5G core developed by the 
institute for testing various digital use cases and interoperability 
amongst components. The CoE will combine the company's 
enterprise and network experience with the institute’s research 
and technology expertise to develop and test private 5G 
network solutions.56

Development of smart cities
A smart city is a framework, predominantly composed of 
Information and Communication Technologies (ICT), to develop, 
deploy, and promote sustainable development practices and 
address growing urbanisation challenges. Various collaborations 
between the government, telcos, city municipalities, ITES and 
smart appliances manufacturing companies will take shape 
for the development of the city, with features such as smart 
grid, air and water monitoring, enhanced security, and disaster 
management solutions.

Alliances in the automobile industry
Automobile OEMs will form alliances with IT companies, telecom 
operators, weather providers, law enforcement agencies, 
and smart technology companies for various vehicle tracking 
applications, such as over-the-air software updates, V2X 
communication, advanced automated navigation, infotainment, 
and content services, asset and product safety compliance, 
mobile asset tracking, and asset performance benchmarking 
features in the design of connected cars, amongst others. Start-
ups will also collaborate with established automotive OEMs to 
overcome any complex challenges faced at the time of designing 
and manufacturing autonomous vehicles.
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Developments in real estate
Real estate developers are assessing opportunities arising 
from 5G and developing use cases in collaboration with telcos, 
ITES, and IoT service provider start-ups for building solutions 
and other services. These companies are also exploring 
opportunities in the development of smart building solutions 
with IoT devices. 

Real estate developers are also eying 5G as a solution for 
managing construction security and management concerns. 
They are developing 5G use cases for site surveillance, worker 
safety, supply-chain optimisation, and construction automation, 
in collaboration with ITES, drone companies, telcos, and IoT 
start-ups.

Alliances for the private 5G network
To implement smart private 5G platforms in educational 
institutions, health care facilities, libraries, private businesses, 
and corporations, OEMs will have to collaborate with private 
wireless and managed IoT connectivity companies. IT firms will 
also need to engage with telecom operators to give corporate 
businesses a customised, reliable, and robust private network 
services based on their needs. It will enable enterprises to 
dedicate bandwidth for ultra-reliable low latency use cases, such 
as robotics and industrial IoT, with control over data, security, 
and networks.

Multiple public-private partnerships have already started to form 
between private telecom operators, IT companies, 5G-focussed start-
ups, and the government to achieve the dream of 5G. Numerous other 
public-private partnerships will be built to bridge any shortcomings 
that may be there in the advancement of the ‘digital India’ initiative. 
Further, it can be foreseen that multiple alliances may take place 
between telcos and ITES/start-ups for the following purposes:
• Telcom operators will enter alliances with OEMs and start-ups to 

develop indigenous 5G solution offerings 
• Telcom operators will join hands with ITES companies to 

strengthen the 5G network in India 
• OEMs and ITES will collaborate to provide enhanced cloud-based 

services and 5G edge computing services
• Various industries such as automobile, agriculture, and medicine 

will collaborate with ITES and telecom operators for 5G use case 
experimentation

• Alliances between ITES and industries will form for the 
advancement of private network implementation.
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Capex
3.8

Opex
6.77

5G: A benison to the 
Indian economy

50
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5G will have an exponential impact on the world, bringing in 
hyperconnectivity and low latency technology and boosting 
digital innovations worldwide. While quantifying the potential 
benefits will be difficult at this point, given that the adoption 
of the 5G technology is in its nascent stage, the social and 
economic benefits are likely to exceed the cost of infrastructure 
in the long run. A direct economic benefit will come from 
the efficiency gains associated with operations, processing, 
and communications; all of which will contribute to cost 
reduction and improvement in margins. The enhancement of 
the consumer experience and creation of new markets and 
demands will be the other benefits. It will also enable innovation, 
which will augment ease and quality of life and business. As 

5G adoption and roll-outs accelerate, countries can begin to 
quantify the technology’s potential impact in economic terms, as 
it creates value across industries and for the society as a whole. 

Both public and private sectors are investing in 5G to enter the 
advanced tech era and thereby, supporting the Digital India 
vision. GOI has spent approximately US$30 billion to build a 
rigid infrastructure, promote inclusivity between the rural and 
the urban, and enable people to obtain last-mile connectivity.57 
Additionally, private players have contributed approximately 
US$18.77 billion towards 5G.59

DoT budget allocation (US$ billion)

Budget 2022-23 (US$ billion)

Establishment  
Expenditure of Centre

Central Sector 
Scheme Projects

Other Central  
Sector Expenditure

Total

2.19
1.70

0.55

4.44

2.53
1.43

6.59

10.57

2021-2022 2022-2023

Capex Opex

Capex
3.8

Opex
6.77

Budget 2022-23 (US$ billion)

Establishment Expenditure

Bharat Net

Defence Spectrum Others

Universal Sciences Obligation Fund

Capital Infusion in BSNL

DoT Projects

2.53

1.13

0.25

0.09

0.88

5.59

0.12
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Following the significant financial investments made, it is anticipated that:

India is expected to have a 
US$1 trillion digital 
economy by 2025.57

India is aiming to 
manufacture mobile phones 
worth US$126 billion 

by 2025-26.57

Active internet users in India 
are expected to reach 329 
million by 2026.59

The telecom sector is the third-
largest sector in terms of FDI 

inflow, contributing 6.43 percent of 
the total FDI inflow. 57 FDI inflow 

in the telecom sector stood at 
US$38.33 billion between 

April 2000 and March 2022.62  

5G telecom networks are 
expected to have an impact 
of around 2 percent 
(~US$180 billion) on 
India’s GDP by 2030.58

India’s 5G revenue will be 
US$9000 million 
by 2026 with a CAGR of 164 
percent.59

Under the automatic route, 
100 percent FDI has 

now been allowed in the 
telecom sector. 

The private 5G market 
revenue will be US$97.4 

million by 2026.60
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By the end of 2023, it is anticipated that the Indian telecom 
industry will reach US$125 billion, with 5G expected to increase 
revenue by US$12.5 billion every three years.60 According to the 
Prime Minister, India's economy would grow by US$450 billion 
over a 15-year period.59 High expectations have been set by the 
India Mobile Broadband Index 2022, which predicts that India's 5G 
revenues will reach US$9000 million by 2026.65

In addition, industries are likely to experience distinct advantages 
from 5G technology with considerable gains. Industries that 
are expected to benefit the most, include telecommunications, 
health care, retail, manufacturing, and energy and resources. 
Nevertheless, no sector will be unaffected, and the direct and 
indirect impact will benefit all sectors and industries.

Healthcare
$27 Bn | 15%

The total 5G-enabled potential GDP for India ~US$180 billion in 2030 for the following Industries:64
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$18 Bn | 10%
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Energy & Utilities
$54 Bn | 30%

Retail
$36 Bn | 20% BFSI

$14.4 Bn | 8%

Automotive
$12.6 Bn | 7%

Agriculture
$9 Bn | 5%

India 5G trends
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The introduction of 5G will not only reap monetary benefits for India but also help achieve several socio-economic aims, such as the 
dream of “economic inclusion”, “self-reliance”, and “digitalisation”. 

Area Key Highlights

Economic inclusion Saturate every village with 4G services and deliver internet pan India by 2022.66

5G in rural areas will be accelerated and will magnify remote working, education, health care; holistic 
development is expected.

Bharatnet phase-III also aims to provide broadband connectivity to 250,000 GPs across the country.67

Every 10 percent increase in internet penetration is likely to increase the country’s GDP by 1.08 percent.68

Self-reliance Industry players, companies, and start-ups would be able to test their products locally on the deployment of 
5G testbeds

India is in the second position globally in the manufacturing and export of mobiles.66

The Indian smartphone market was valued at US$139 billion in 2021 and is expected to reach US$281 billion 
by 2028.69

The size of the Indian optical fibre and accessories market is projected to reach US$1.66 billion by 2026.70

5G will encourage companies by enabling significant cost savings and reduced design times 

Technology demonstrations of enterprise 5G solutions, chipsets, and networking equipment developed by 
Indian telecom start-ups, MSMEs, and large manufacturers  

Employment Tech-based roles will be the highlight, such as a network engineers, AI and ML experts, user experience 
designers, cloud computing experts, cyber security specialists, and data science and data analytics experts.

A 15-20 percent quarterly increase in jobs in sectors other than telecom is expected as a result of 5G.71

Apart from the service sector, 5G will revolutionise the start-up industry and help existing start-ups become 
“unicorns” with valuations over US$1 billion.72

Use cases Precision farming, livestock farming, aquaculture, crop pest management, and agricultural land mapping will 
have a  major impact on the back of real-time data sharing, monitoring, automation, and drone-based tools. 

In the mining industry, 5G, IoT-driven temperature sensors, automation, mixed reality, digital twinning, and 
other innovations will improve operational effectiveness, reduce repair costs and turnaround time through 
strategic maintenance, and boost safety by removing human workers from potentially hazardous situations.

Environmental 
impact

5G with IoT will increase energy efficiency, reduce greenhouse gas emissions, promote the use of renewable 
energy, and also conserve energy, as devices will be able to power off automatically when not needed.

Smart traffic control systems can use radar and cameras to reduce idle time, which will lead to a 20 percent 
decrease in greenhouse gas emissions.73

Digital power plant software will lower carbon emissions by a minimum of 3 percent and reduce fuel use by 
approximately 67,000tons of coal, annually.74

Sensors in appliances, transportation networks, buildings, factories, streetlights, and residences will monitor 
and analyse energy needs and consumption in real time and optimise energy use accordingly.

5G geolocation technology will be used to track the location and movements of endangered animals and 
protect them.
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Conclusion
The 5G technology not only strengthens the Indian telecom 
industry, but also uplifts the way other sectors engage with 
digital technologies. As a result, we will see a thrust in Indian 
economy, new tech-focused job opportunities, access to the 
international markets, and economies of scale. The Government 
of India (GOI), ambitious and determined to realize the vision 
of a “Digital” and “Aatmanirbhar” India, has taken several steps 
to boost the 5G system within India. Remarkable ones are the 
PM Gati Shakti master plan with an estimated investment of 
US$ 1250 billion towards improving the digital infrastructure; 
installing indigenous research and development labs across 
India where 5G products and services can be validated; and 
extending the production linked incentive (PLI) scheme to the 
telecom sector to position India as a leading manufacturer of 
telecom products. The GOI has also recognized the need to 
amend existing rules to relieve financial stress from the telecom 
operators: technologies are incentivized, street infrastructure is 
made accessible to deploy telecom equipment and fibre, and the 
state right of way (RoW) is aligned with the centre.

Since the rollout of 5G in October 2022, one of India’s leading 
operators has reached the magnanimous 1 million 5G 
subscriber mark in a month. The opportunities are limitless 
and to ensure commercial gains, it is important that telecom 
operators, academia, and private players continue to support 
the GOI and be proactive in finding unprecedented solutions 
to the existing bottlenecks. This involves a multi-prolonged 
approach that creates a conducive business environment, has 
an eagle-eyed focus on improving cybersecurity technologies, 
brings in a wider range of subscription plans, amongst others. 
One non-negotiable aspect for consumers choosing 5G will be 
the quality of services, and much depends on how the operators 

plan to increase the tele penetration amongst new users, reduce 
operating cost, and retain subscribers. Once the 5G networks 
are made commercially available for mass consumption, 
Deloitte anticipates operators to introduce various subscription 
plans and tariffs for people and organizations. By leveraging 
the incredible network slicing technology, private 5G networks 
can be provided to corporates and monitor mass gatherings 
that reduces third-party dependency and cyber threats, and 
increases quality of user experience. Subscribers will enjoy 
the options of premium plans that guarantees superior and 
priority services – there will be no compromise on the audio 
video quality and speed. Of its innumerable benefits, this will 
enable education institutions in remote locality to stream live 
virtual lectures, empower rural youth to work without network 
disruptions, and help health care providers serve people with 
tele-medicines and tele-consultations.

When we join 5G, we gain access to all its prowess. And Deloitte 
firmly believes that collaboration is the way forward in India’s 
journey that aims at last-mile connectivity using 4G and 5G 
network and establish the bedrock of 6G. While the GOI has 
devised a five-year-term budget of US$1.52 billion to nurture 
home-made telecommunications products, it routes back to 
the ecosystem of academia, industry, and researchers on how 
the opportunity will be best utilized. In this report, Deloitte 
deep dived in data to anticipate that although the future of the 
telecom sector is shapeshifting, telcos can get stability with bold 
and decisive strategy remapping and technology, which can give 
them the nimbleness to embrace change. After all, the strong 
survives but resilient thrives.
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specialized services and strategic global linkages. It also provides a platform for consensus-building and networking on key issues.
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