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worldwide, uniting more than 750 operators with almost
400 companies in the broader mobile ecosystem, including
handset and device makers, software companies, equipment
providers and internet companies, as well as organisations
in adjacent industry sectors. The GSMA also produces the
industry-leading MWC events held annually in Barcelona,
Los Angeles and Shanghai, as well as the Mobile 360 Series
of regional conferences.

For more information, please visit the GSMA corporate
website at www.gsma.com

Follow the GSMA on Twitter: @GSMA

GSMA Intelligence is the definitive source of global mobile
operator data, analysis and forecasts, and publisher of
authoritative industry reports and research. Our data
covers every operator group, network and MVNO in every
country worldwide - from Afghanistan to Zimbabwe. It is
the most accurate and complete set of industry metrics
available, comprising tens of millions of individual data
points, updated daily. GSMA Intelligence is relied on by
leading operators, vendors, regulators, financial institutions
and third-party industry players, to support strategic
decision-making and long-term investment planning. The
data is used as an industry reference point and is frequently
cited by the media and by the industry itself. Our team

of analysts and experts produce regular thought-leading
research reports across a range of industry topics.
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8 8 Mobile industry continues to support Covid-19 response and recovery

\Q/

Covid-19 has brought into sharp focus the
importance of connectivity to society’s
wellbeing, as it has helped people and
businesses to stay connected during the
pandemic and enabled innovative solutions
to curb the spread of the virus. As vaccination
programmes progress and governments
make plans to restart many social and
economic activities, connectivity continues
to play a vital role in keeping people safe and
building more resilient economies that can
withstand future shocks.

2 Executive summary

Mobile has been particularly instrumental
during this period and will be even more
integral to the way people live and businesses
operate post pandemic. Across Asia Pacific,
operators are using the exceptional scale and
utility of mobile networks and services to
facilitate innovative digital solutions for large
and small enterprises in line with Industry

4.0 objectives. In particular, 5G and loT will
play key roles in the implementation of digital
transformation projects across different
industries.
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5G makes inroads into new markets

A second wave of 5G network rollouts has
begun in Asia Pacific, marked by a number

of significant 5G-related activities in several
new markets, including India, Indonesia and
Malaysia. The arrival of 5G in some of these
markets could further incentivise the mass
production of more affordable 5G devices to
cater for consumers in lower-income brackets,
as well as drive the development of new 5G
applications for consumers and enterprises in
emerging markets. By the end of 2025, 5G will
account for 14% of total mobile connections,
overtaking 2G and 3G in the intervening
period.

The progress of 5G notwithstanding, 4G

will remain the dominant technology in

Asia Pacific for the foreseeable future.

In developing markets in the region, the
immediate focus of governments and
operators will be to close the usage gap for
mobile broadband services, particularly 4G. In
Southeast Asia and South Asia, 4G accounts
for 52% and 54% of mobile connections
respectively, rising to 71% and 76% by 2025.

Subscriber growth continues but at slowing rates

By the end of 2020, 1.6 billion people
subscribed to mobile services, representing
nearly 60% of the region’s population. Adding
new subscribers is increasingly difficult, as
markets are becoming saturated and the
economics of reaching rural populations
are becoming more difficult to justify in

a challenging financial climate for mobile
operators. That said, there will be nearly
200 million new subscribers by 2025, taking
the total number of subscribers to 1.8 billion
(62% of the region’s population). Much of
the growth will come from South Asia, with
India accounting for more than half of new
subscribers by 2025.

At the end of 2020, 1.2 billion people across
Asia Pacific were connected to the mobile
internet, equivalent to a 42% penetration rate.
With digital services set to be at the heart of
a post-Covid-19 world, the urgency to bring
unconnected communities online, particularly
vulnerable groups such as women, has never
been greater. Several operators in Asia Pacific
have made formal commitments as part of
the GSMA Connected Women Commitment
Initiative to improve digital inclusion for
women over the 2020-2023 period. By 2025,
over 333 million people across the region will
start using mobile internet for the first time,
taking the penetration rate to 52% of the
population.

Executive summary 3
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The mobile industry continues to contribute to economic growth and

the fight against climate change

In 2020, mobile technologies and services
generated over $750 billion of economic
value added (5.1% of GDP) in Asia Pacific.
This figure will grow by $110 billion by 2025 to
$860 billion, as countries increasingly benefit
from the improvements in productivity and
efficiency brought about by the increased
take-up of mobile services. 5G is expected to
benefit all economic sectors of the region’s
economy during this period, as governments
and enterprises adopt new digital solutions in
line with Industry 4.0 objectives.

In April 2021, the mobile sector was credited
by the United Nations (UN) for achieving a
critical breakthrough towards its mission of
combatting climate change. Being the first
major sector to achieve the rigorous criteria
set by the UN’s Race to Zero campaign
demonstrates the commitment and
leadership of mobile operators in the push to
meet the goals of the Paris Agreement. This
comes at a time when political and economic
leaders are giving renewed impetus to
delivering a zero-carbon world.

Policies to enable digital advancement

The pandemic has emphasised the need for
connectivity and the critical role of mobile
technology. As Asia Pacific continues to

deal with, and ultimately emerges from, the
pandemic, connectivity will be crucial to
rebuilding economies and making them more
resilient to future shocks. 5G networks, cloud
services, edge computing, Al, big data and
loT will all play a key role in realising the full
potential of a post-pandemic digital economy.
Now is the time for governments to reassess
the business and regulatory environment

for mobile services in order to accelerate
investment and innovation for a digitally
inclusive society. Specifically, policymakers
should take steps to:

+ cultivate an enabling regulatory
environment to bolster connectivity, which
in turn supports digital transformation and
innovation

» adopt policies that facilitate infrastructure
deployment and create a sustainable
investment climate

+ create safe and trustworthy internet
environments as more people come online

+ establish an effective spectrum policy that
allows for timely and transparent allocation
of harmonised spectrum to meet future
connectivity demand.

Actions taken today by policymakers

should be seen as an investment into future
economic growth, societal development and
technological innovation.

For The Mobile Economy Asia Pacific 2021 report, industry data and analysis does not include
Greater China (mainland China, Hong Kong, Macao and Taiwan), as opposed to previous editions
of the report. As a result, the aggregate regional data in this report is not directly comparable
with previous reports. Industry data and analysis for the Greater China region are presented in The
Mobile Economy China 2021 report.

4 Executive summary







OMC. @ asasn
€FD)

b2

2020-2025
CAGR: 5.2%

e@l

|

2l

(excluding licensed cellular 10T)

2020-2025
CAGR: 2.4%

e
S217hn

2025

$23Uhn =

Operator capex of $219 billion for
the period 2020-2025 (74% on 5G)




Percentage of connections

46 (excluding licensed cellular 10T)
2020 2025
ol b7
0 0
SMARTPHONES
2020 2025

bd /s N 03/ >

Percentage of connections

(excluding licensed rJ )

cellular 1oT) O

MOBILE INDUSTRY CONTRIBUTION TO GDP

i =3

2020

$1500n $860hbn

== @ m

Percentage of
total connections
(excluding licensed

ConneCtionS cellular 1oT)

INTERNET OF THINGS

&

illi L&ﬂam
33hn

Total connections

PUBLIC FUNDING

S10bn

Mobile ecosystem contribution to
public funding

(before regulatory and spectrum fees)

EMPLOYMENT

Jobs directly supported
by the mobile ecosystem

+3 5M jobs supported indirectly )




Connections'

TECHNOLOGY MIX* CONNECTIONS PENETRATION

o GEo—— G

2025 100% [0) 107%

SMARTPHONE ADOPTION

68% (] 83%

“Leading Nations” programme?

TECHNOLOGY MIX* CONNECTIONS PENETRATION

2025

102% [0) 103%

SMARTPHONE ADOPTION

2020 2025

41% [J) 62%

CONNECTIONS PENETRATION

2020 2025

80% [0) 89%

SMARTPHONE ADOPTION
202

9

2025

) 85%

CONNECTIONS PENETRATION

202 2025

130% [0) 133%

SMARTPHONE ADOPTION

y

2020

7

2025

8

CONNECTIONS PENETRATION

79% [0) 90%

SMARTPHONE ADOPTION

2025

41%

Subscribers?

SUBSCRIBER PENETRATION
) 090
58 A’ Iden)}

Connected to
mobile internet

62%

B
R

Coverage
Gap

SUBSCRIBER PENETRATION

59%

000

54% dER))

Connected to

Coverage
mobile internet

SUBSCRIBER PENETRATION
090

53% Iden)}

Connected to
mobile internet

57%

| 19%
| 1%

Coverage

SUBSCRIBER PENETRATION
2020

66%

69%

B8
J+

090
Iden)}

Connected to

Coverage
mobile internet

SUBSCRIBER PENETRATION

20 48%

'denk)
o

42% 10%
a2 [

Connected to

mobile internet

Coverage




APAC 5G Forum?

TECHNOLOGY MIX*

SMARTPHONE ADOPTION

83% (. 92%

CONNECTIONS PENETRATION

156% [0) 164%

SMARTPHONE ADOPTION

68% 82%

CONNECTIONS PENETRATION

@ GEo——Gon)

2005 123% [0) 126%

SMARTPHONE ADOPTION

86% () 92%

CONNECTIONS PENETRATION

145% 152%
88% 93%

CONNECTIONS PENETRATION
(2020)
121% 121%
SMARTPHONE ADOPTION

(2020)
84% () 90%

4. The

and rollout of commerc
techn

“ Percentage of total mobile connections (excluding licensed cellular 10T)
Note: Totals may not add up due to rounding

CONNECTIONS PENETRATION

2025 126% [0) 129%

SUBSCRIBER PENETRATION

84% o2 85%

[den))

Connected to
mobile internet

|15
|1%

Coverage
Gap

SUBSCRIBER PENETRATION

87% 22 88%

Iden)}

Connected to

Coverage
mobile internet

Gap

SUBSCRIBER PENETRATION

80% o0 82%

denk!

Connected to
mobile internet

2020

B3
B

Coverage
G

SUBSCRIBER PENETRATION

88% °2 90%

Iden)}
2020

82%

2025 86%

Connected to

Coverage
mobile internet

SUBSCRIBER PENETRATION

(2020)
87% 220 89%

2020 84%

2025 88%

Connected to

Coverage
mobile internet

Gap







The Mobile Economy Asia Pacific 2021

1.1 Subscriber growth continues, driven by South Asia

Source: GSMA Intelligence

Key milestones over the next five years in Asia Pacific
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m Source: GSMA Intelligence
There will be nearly 200 million new subscribers by 2025, over half of which will be from
India

Million

1,794 —( Total Asia Pacific )

62% Subscriber penetration
58%
4( Northeast Asia )
161
510 —C Southeast Asia )
468
1,089 South Asia
947 )
2020 2021 2022 2023 2024 2025
Source: GSMA Intelligence

Although mobile penetration in South Asia will grow the fastest, the region continues to
lag behind the rest of Asia Pacific

Unigue mobile subscriber penetration (percentage of population)

78% || 79%

Asia Pacific Northeast Asia Oceania Southeast Asia South Asia

2020 2025

12 The mobile market in numbers
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1.2 4G nears its peak, while 5G adoption gains momentum

m Source: GSMA Intelligence
4G adoption will continue to rise until 2024; 5G will overtake 2G and 3G by 2025
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Developed Asia Pacific will be the leading market in terms of 5G adoption; 5G remains
a longer-term proposition for the rest of Asia Pacific

5G adoption in 2025 (percentage of total connections)
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Source: GSMA Intelligence

| Figures
Twelve markets have launched 5G commercial services, with at least nine more to follow
before the end of 2025
Australia New Zealand
Guam Northern Mariana Islands
Indonesia Philippines
Japan Singapore
Laos South Korea
Maldives Thailand
Bangladesh Pakistan
Brunei Darussalam Samoa
Cambodia Sri Lanka
India Vietnam
Malaysia

14  The mobile market in numbers
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1.3 Consumers go digital

Source: GSMA Intelligence

India will account for half of new mobile internet users in Asia Pacific between 2021 and
2025
Million 42 333
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Source: GSMA Intelligence

More than 80% of connections in Asia Pacific will be smartphones by 2025, up from
68% in 2020
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Source: Ericsson

[ Figures
Asia Pacific is home to some of the world’s biggest users of mobile data
Mobile data traffic (GB per smartphone per month)

1111,

Asia North Europe MENA Latin America Sub-Saharan
Pacific* America and CIS Africa
* Includes China 2020 2026

_ N
Operators design 5G offerings to incorporate cloud gaming services

Nearly half of people playing games on their smartphones frequently find the enhanced gaming
experience enabled by 5G appealing, especially among younger generations, according to the GSMA
Intelligence Consumers in Focus Survey 2020. With this in mind, several operators around the world
are designing their 5G offerings to incorporate cloud gaming services, which have strict latency and
bandwidth requirements for seamless gaming experiences.

The three South Korean operators have launched cloud gaming propositions, leveraging their 5G
networks. KT reached 100,000 users in November 2020 (well above its initial target) on its cloud
gaming service, GameBox. SK Telecom’s One Store - which has KT and LG Uplus as equity investors
- is now the second largest mobile app store in South Korea, with gaming apps a prominent feature.
In June 2021, SK Telecom announced that One Store has attracted investments from Microsoft and
Deutsche Telekom Capital Partners, building on a partnership with the software giant in 5G-based
cloud gaming.

In Singapore, Singtel is developing a cloud gaming proposition that will use its 5G standalone (SA)
network to deliver a superior experience for users, and in Thailand dtac has launched Gaming Nation,
a platform for mobile in-game purchases, in partnership with several gaming companies. These
developments help improve the attractiveness of 5G for consumers, while providing opportunities for
operators to accrue new revenue from both bundled and standalone subscriber net additions.

N J

16 The mobile market in numbers
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1.4 A modest revenue outlook amid 5G capex growth

Mobile revenue growth was almost flat in 2020, payment holidays afforded to customers facing

as gains in developing Asia Pacific were offset by financial difficulties. But a swift recovery is expected
declines in developed parts of the region. Mobile in 2021; beyond this, growth is expected to be
revenue growth was most affected by a loss of modest despite the rise in new subscribers and
roaming business (reduced travel), lower handset migration to 4G and 5G services.

upgrades (retail store closures), and discounts and

Source: GSMA Intelligence

Mobile revenue growth to recover in 2021, following a pandemic-induced slowdown

Mobile revenue (billion)
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3%
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APAC growth
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The pandemic has underscored the value of mobile
networks, which remain the only form of internet
access for many people in Asia Pacific. Despite the
changing consumption levels and patterns during
the crisis, mobile networks have remained resilient,
reflecting the sustained investments by operators

over several years. With usage of digital services
likely to continue rising, operators’ investments will
only become more important. 5G will be a major
part of this investment as commercial services are
deployed in new parts of the region.

Source: GSMA Intelligence

5G will account for almost three quarters of mobile capex spent between 2020 and 2025
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2.1 5G: making inroads into new markets

Asia Pacific is witnessing a second wave of 5G
rollouts, with 5G activities gaining momentum in
several new markets since the beginning of 2021. In
May, Telkomsel launched commercial 5G services in
Indonesia, followed soon after by Indosat Ooredoo.
In India, Airtel and Reliance Jio have commenced
5G network trials ahead of planned commercial
launches in 2022. In Vietnam, the government is
expected to officially approve 5G services this year,
following successful trials by operators. Meanwhile,
the Malaysian government-owned special purpose
vehicle Digital Nasional Berhad (DNB) plans to
launch 5G services through a single wholesale
network (SWN) by the end of 2021.

This new wave of 5G activities is significant in
many ways:

* The arrival of 5G in large markets with modest

average income levels could further incentivise the

mass production of more affordable 5G devices

to cater to consumers in lower-income brackets.
Chinese smartphone manufacturer Realme plans
to introduce sub-INR10,000 ($135) 5G-enabled
smartphones in India by 2022, for example.

It could drive the development of new 5G
applications for consumers and enterprises in
emerging markets, considering that the majority
of solutions to date have been focused on more
advanced markets.

Malaysia’s decision to award 5G spectrum and
infrastructure buildout rights to a government-
owned entity signals a departure from the
approach to mobile market policy employed to
date. Evidence from a handful of markets where
the SWN approach has been used for network
rollouts suggests that it risks stifling investment
and raising costs for end users due to a lack of
competition in the market.®

Source: GSMA Intelligence

The transition to 5G networks is gaining momentum in Asia Pacific

First wave of 5G rollouts

202 1205 2020

Second wave of 5G rollouts

gl 2022 2022

I I I )
South Korea Australia Guam Indonesia Brunei Pakistan
. Darussalam -
Maldives Japan Vietnam Bangladesh
India
New Zealand Laos Malaysia Samoa
Cambodia
Northern

Mariana Islands

Philippines

Singapore

Thailand

5. Single Wholesale Networks: Lessons From Existing and Earlier Projects, GSMA, 2019
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https://www.gsma.com/spectrum/wp-content/uploads/2019/12/Single-Wholesale-Networks-Lessons-Learned.pdf

These developments follow a first wave of 5G
rollouts in the region between 2018 and 2020, which
resulted in 23 commercial networks, including four

fixed wireless access (FWA) networks in 12 countries.

Today, Asia Pacific is home to some of the world’s
most advanced 5G markets, notably South Korea,
where 5G accounts for more than a quarter of total
mobile connections - higher than anywhere else in

The Mobile Economy Asia Pacific 2021

the world. Asia Pacific leads in commitments and
commercial deployments of 5G mmWave bands (24
GHz and above) and 5G standalone (SA) networks.
Japan is the first country where all operators have
deployed commercial 5G services using mmWave
spectrum, while live 5G SA services are now available
in Australia, Singapore and South Korea.

Source: GSMA Intelligence

Asia Pacific is at the forefront of the transition to 5G SA services

Greater Latln
America

Nonh

America China

97

38

7

Middle East Asia Europe
and Africa Pacific

Number of operators
with 5G launches/plans
(including SA)

Data correct to July 2021

Number of operators
with 5G SA launches/
plans
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Immersive content emerges as a key focus area for 5G

Leveraging the low-latency and high-bandwidth
capabilities of 5G networks, immersive content is
gaining traction in both the consumer and enterprise
segments. South Korea is a leader in this space, with
all three operators offering a range of immersive
digital content to consumers. LG Uplus has also
begun to distribute its immersive 5G content outside
of South Korea. In March 2021, the operator signed

a deal to export augmented reality (AR) and virtual
reality (VR) 5G content and solutions to Thailand-
based operator Advanced Info Service (AIS),
following previous deals with China Telecom, HKT,
KDDI and Chunghwa Telecom.

5G will also be a significant enabler of the use of

AR and VR across different industries, including
industrial production, e-commerce, real estate,
home decor, culture, sports, tourism, healthcare

and education. Demand for virtualised solutions is
rising due to the enforcement of pandemic-related
social distancing and travel restrictions. For example,
in July 2021, SK Telecom launched Ifland, a virtual
metaverse platform offering features for social
interactions and conference meetings. Up to 130
participants can join a virtual room, with the number
set for expansion to accommodate large-scale
conferences.

Source: Statista

There are more than a billion AR users; 5G promises to provide a better experience for

users

Number of active mobile AR users worldwide in 2020, by platform (million)

Web AR
ARCore
TikTok
ARKit*
Visual search
Snap

Facebook AR**

* Includes iPad
** Includes Instagram and Messenger

Availability of devices is an important factor in the
adoption of AR/VR solutions, particularly in the
consumer segment, where cost is an important
consideration. Device manufacturers in Asia Pacific
and elsewhere, including Samsung, Oppo and Vivo,
are increasingly integrating AR/VR capabilities into

22 Key trends shaping the mobile industry

147

187

smartphones and developing products in other form
factors, such as AR glasses and VR headsets. Nreal
has recently partnered with LG Uplus and KDDI

to launch AR glasses in South Korea and Japan,
respectively.
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5G will support the realisation of Industry 4.0 ambitions in Asia Pacific

The disruption from the pandemic to prevailing
supply chains and business models has increased
the urgency of digitisation in enterprises and
strengthened the commitment of governments to
achieve their Industry 4.0 ambitions. 5G will play a
crucial role in the digital transformation of business
processes and in enabling new solutions to increase
productivity. To this end, mobile operators around
Asia Pacific are collaborating with enterprises from
different industries to develop relevant applications
and solutions:

« Singtel and Optus are expanding their 5G
ecosystems by allowing enterprises and startups
to make low-latency 5G products on their multi-
access edge computing (MEC) infrastructures. The
MEC infrastructures, leveraging AWS Outposts,

* NTT Docomo has formed a consortium with

global enterprises to provide 5G solutions,

first in Thailand and later in other Asia Pacific
countries. Members of the 5G Global Enterprise
Solution Consortium (5GEC) include Activio, AGC,
Advanced Wireless Network, Exeo Asia, Fujitsu
and NEC.

ABB and Dtac Trinet have signed an MoU to
jointly develop robotics and machine automation
solutions enabled by Dtac connectivity. The first
two solutions to be built under the partnership
will use Dtac’s mobile broadband and 5G private
network. ABB Robotics will support humans
working in manufacturing, while ABB Remote
Insights will allow real-time monitoring of supply
chains.

will enable 5G products such as robotics, drones,
autonomous vehicles and Al to operate at ultra-
low latency, closer to end users.

Realising the full potential of 5G requires
considerable investment in both infrastructure
rollout and applications development. Public funding

* KT and Hyundai are trialling 5G-enabled for targeted projects will therefore go a long way in
autonomous sailing solutions, which would complementing the efforts of private-sector players.
allow cruise ships and large commercial In July 2021, Singapore announced a $50 million
vessels to be operated remotely. This follows a investment in the Future Communications Research
partnership between both companies to develop & Development Programme, which includes plans
a 5G-connected smart factory industrial robot, for testbeds to support the development of 5G
designed to take on manufacturing tasks too applications. In October 2020, the Australian
dangerous for human workers. government announced an investment of AUD30

million ($21.2 million) to accelerate adoption of 5G
in industries, including 5G commercial trials and
testbeds in key sectors such as agriculture, mining,
logistics and manufacturing.

» Telstra and Ericsson have partnered to provide
Australian enterprises with an industrial-grade
on-premise 5G wireless platform that will help
businesses to drive innovation and productivity.

» Dtac has announced the launch of its proof-of-
concept 5G private network solution to unlock the
full potential of 5G for enterprises in Thailand. The
solution has been developed in collaboration with
AWS to realise the power of cloud through edge
computing integration.

Key trends shaping the mobile industry 23




2.2 Telco of the future: open RAN gains momentum

The mobile industry is experiencing a paradigm
shift in network infrastructure models: both large
and small operators are increasingly considering
open RAN solutions for network deployment and
operation. Although open RAN is still in its infancy,
with vendors competing to build out their solutions,
operator commitments, trials and deployments
signal growing momentum behind the technology.
Open RAN has become the native approach to 5G
networks for a number of high-profile operators,
notably Rakuten in Japan and Dish in the US.

24  Key trends shaping the mobile industry

In Asia Pacific, the motivations behind the
implementation of open RAN vary among operators.
These include reducing the cost of deploying

and operating networks, especially in low ARPU
scenarios such as in rural areas; flexibility and
diversification of the network equipment supply
chain; and stronger bargaining power in negotiations
with suppliers. For pioneering operators, open RAN
is viewed as an opportunity to reduce vendor lock-in
and have the flexibility to innovate and deploy key
elements of the network more quickly.
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Source: Public announcements, Telecom Infra Project

In Asia Pacific, 22 operators in nine markets have disclosed intent, trialled or commercially

deployed open RAN technology

@) QI

Single operator with open Multiple operators with open
RAN trial or deployment RAN trial or deployment
Bangladesh Australia
Malaysia India
Sri Lanka Indonesia
Japan
Singapore

South Korea

_

Examples of recent open RAN developments in Asia Pacific

* Axiata Group plans to launch commercial open RAN networks by the end of 2021, with large-scale
deployments targeting rural locations in Malaysia, Indonesia and Sri Lanka to reduce the digital
divide in those areas. Mavenir, Parallel Wireless and systems integrator Infosys are among Axiata’s
partners in its open RAN strategy.

» Airtel has announced a partnership with Tata Group to build 5G networks based on open RAN
technology, and aims to conduct 5G trials with Mavenir in the Punjab circle using the open RAN
technology.

* Reliance Jio is testing 5G open RAN solutions in several Indian cities, having partnered with
Qualcomm and NXP to make virtualised RAN and small cells to support its 5G network build.

* Indosat Ooredoo has partnered with the Telecom Infra Project (TIP) and Parallel Wireless to
conduct a 4G OpenRAN field trial as part of efforts to upgrade and expand its 4G LTE network.

* NTT Docomo has partnered with Samsung on open-RAN-compliant solutions for its 5G networks
to bring improved 5G services to users.

» State-owned National Telecom (NT) has partnered with Mavenir, 5GCT and Cisco to launch a 5G
open RAN smart city project in Ban Chang, Thailand.
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Not without its challenges

Every new technology faces challenges to its internal ownership, the integration of solutions in
deployment and adoption; open RAN is no different a multi-vendor scenario and limitations in terms of
in this regard. GSMA Intelligence research, based supplier diversity. Vendors should seek to address
on a survey of 100 operators globally, revealed these challenges to drive greater scale of open RAN
that the top challenges include uncertainty around deployments.

Source: GSMA Intelligence Network Transformation Survey 2021
| Figure 16 - -

Most operators view uncertainty around internal ownership as the top obstacle to open
RAN deployment; interestingly, only 4% highlight uncertain Rol

What is the greatest obstacle to deploying open RAN in your network? (Percentage of respondents)

Uncertain Rol

Technology maturity 0%
28% Internal ownership

Integration w

Limited ecosystem Internal expertise
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Rakuten expands open RAN ambitions

Japan’s Rakuten has relied on open RAN to deploy its greenfield mobile network. The operator’s 4G
network reached 96% of the population by the middle of 2021, three years after it started rolling out
its network. Building on this momentum, Rakuten has shifted focus to partnerships with vendors and
operators to scale its open RAN experience globally and to leverage this experience to accelerate the
rollout of its 5G network. This is borne out by recent developments, including MoUs with NEC and
Fujitsu to promote open RAN in global markets and expand their domestic collaboration on 4G and
5G open RAN systems, and MoUs with global operators Telefdnica, Etisalat and STC.

Rakuten has recently developed a hybrid telco model, which allows it to function as an operator
and also a vendor, selling products to other network operators looking to explore open RAN
opportunities in the deployment of mobile networks. In August 2021, Rakuten acquired US-based
technology company Altiostar Networks for $1 billion. Altiostar supports a diverse open RAN
ecosystem and its O-RAN-compliant solution has been deployed globally.
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2.3 loT: enterprise solutions drive post-pandemic recovery

Covid-19 has affected loT plans in the short term, adoption of loT, Al and 5G in the medium to long
often through cancelled projects and supply-chain term. Based on the GSMA Intelligence Enterprise
disruptions due to social and travel restrictions. in Focus Survey 2020, 63% of enterprises have
However, the increasing urgency for enterprises to deployed loT as part of a digital transformation
embrace digital transformation will lead to greater initiative, up from 60% a year earlier.

Source: GSMA Intelligence Enterprise in Focus Survey 2020

Figure 17

Integration remains the biggest challenge to 1oT implementation in Asia Pacific, but
employee resistance has seen the biggest increase recently

Which of the following challenges did/would your organisation face in deploying IoT solutions?
(Percentage of respondents)

Integrating loT technology with 57%
existing technology 55%

53%

Security and data privacy concerns 549%

Employee/internal resistance to 40%
adopting loT 49%
. . 54%

. . 39%
Lack of in-house skills 36%
27%

Unclear Rol 28%

1%

Don’t know/other 1%
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Tackling the integration challenge

The loT ecosystem is complex and fragmented, a joint industrial standard, shared data models and
with a multitude of players (traditional and new) open industrial communication protocols to enable
vying for mindshare among enterprises. The interoperability. Moving away from customisation to
challenge of integrating loT solutions with legacy a standardised modular approach will drive scale and

infrastructure further adds to the complexity of the reduce costs.
overall landscape. When it comes to loT integration,
60% of enterprises in Asia Pacific (up from 51% in
2019) still find information technology (IT) systems
tough to tackle, while a quarter point to operational
technology (OT) as a difficulty.

While integration, security and cost continue to be
the top challenges for enterprises when it comes

to 10T adoption, internal resistance is the obstacle
that has increased the most in recent years. In the
GSMA Intelligence Enterprise in Focus Survey 2020,

In this context, IT and OT convergence, as well as nearly half of respondents in Asia Pacific identified
interoperability between systems, is key to ensure employee/internal resistance as a challenge, up from
data can be effectively exchanged to enable 40% in 2019, reflecting the fact that education on
business benefits. Indeed, standardisation enables the benefits of 10T needs to extend beyond senior
economies of scale. The newly created Industrial management to across the entire organisation. To
Digital Twin Association (IDTA) has shared its goal fully embrace digital transformation, companies

of driving standardisation of digital twins to make need to undergo a change management process to
digital value creation more efficient.b A plug-and- get buy-in from staff that will be directly impacted
play approach is only possible if machines work by the introduction of new and transformative
together. As such, industrial vendors should adopt technologies.

 — ~
Operators count on partnerships to scale loT services

In their quest to expand product portfolios beyond connectivity, operators are looking to loT as a

revenue driver. In many cases, this involves co-creating solutions with enterprises to demonstrate

value and building partnerships to reach customers in new markets, including the following examples:

+ Telstra is collaborating with the Queensland government and the Bureau of Meteorology to run an
loT pilot programme to help local farmers gain access to more accurate weather forecasts.

* Smart Axiata has partnered with electronics producer Nine to launch a variety of loT home products
focused on security and automation.

» KDDI has launched Global oT Access, a connectivity service that enables roaming for 10T in many
countries and regions, and serving multiple industries, including manufacturing and automotive.

» Dtac has collaborated with Cartrack to enable its fleet management platform with domestic and
global 0T SIM solutions for providing services to SME customers across Thailand.

* KDDI has partnered with Orange Business Services, Toyota and Mazda to support the rollout of a
connected cars service in Europe. KDDI expects to equip more than 1 million vehicles across the
continent with connected loT services under the partnership.

* Reliance Jio has deployed a commercial NB-1oT service for Tata Power Delhi Distribution’s (Tata
Power-DDL) smart meters.

» Singtel has signed an MoU with Hyundai to collaborate on a range of ventures to support smart
manufacturing and automotive solutions, combining the operator’s 10T and 5G services.

« Telstra will provide |oT services to Melbourne-based water utility Yarra Valley Water as it seeks to
collect data in near real time from a range of sensors to better manage leaks. The 15-year deal will
cover 1 million industrial loT connections.

N\ J

6. Ten vears in the making: Industry 4.0 meets 5G at Hannover Messe 2021, GSMA Intelligence, 2021
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| 3.1 Mobile’s contribution to economic growth

In 2020, mobile technologies and services generated By 2025, mobile’s contribution will grow by $110

5.1% of GDP across Asia Pacific, a contribution that billion (approaching $860 billion), as the countries
amounted to over $750 billion of economic value in the region increasingly benefit from the

added. The mobile ecosystem also supported more improvements in productivity and efficiency brought
than 8 million jobs (directly and indirectly) and about by the increased take-up of mobile services.

made a substantial contribution to the funding of
the public sector, with more than $70 billion raised
through taxes on the sector.

Source: GSMA Intelligence

Figure 18

The Asia Pacific mobile ecosystem directly generated around $200 billion of economic
value in 2020, with mobile operators accounting for the majority
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m Source: GSMA Intelligence

Additional indirect and productivity benefits bring the total contribution of the mobil