FOCUS: 5G/METAVERSE

THE WORLD OF
METAVERSE
DRIVEN BY 5G

Metaverse is a futuristic technology and rapidly
gaining traction. There could be a world of
collaboration between the CATV segment and
Metaverse in the future.

METAVERSE : OPPORTUNITIES

AND CHALLENGES

The metaverseisthe key to the next wave of digital
transformation. It creates an immersive space for
interactions that are enabled by a range of technologies—
including, but not
limited to
augmented reality
(AR), virtual
reality (VR),
extended reality
(XR), artificial
intelligence (Al),
internet of things,
and digital twins.

It has the
potential of
creating a

smulated real-life
environment
where people can
talk, work, and
play using
specialized glasses, headsets, controllers, and related
resources. The Metaverse is currently al the rage in the
digital world because of its seemingly endless potential
and objectives. Industry players and investors are
overwhelmingly looking for new use casesand monetisation
opportunities from metaverse. It is an environment where
the physical and digital worlds can coexist and significantly
impact fundamental areas of daily life. It is a universe of
limitless, interconnected virtual communitieswhere people
can socialize, collaborate, and have fun using virtual reality
headsets, augmented reality glasses, smartphone apps, and
other technologies.

Themetaverseisatermthat refersto ashared virtua
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reality where people can interact with each other and with
digital content across different platforms and devices. The
metaverse has been envisioned as a potential future of the
internet, where immersive and social experiences are
enhanced by technol ogies such asaugmented reality, virtual
reality, blockchain, artificial intelligence, and cloud
computing. However, the metaverse also poses significant
challengesfor regulation, asit involves complex and novel
issues such as dataprivacy, content moderation, intell ectual
property rights, digital identity, cybersecurity, taxation,
competition, and governance. These issues require careful
consideration and coordination among various stakehol ders,
such as governments, businesses, civil society, and users.

Web3 and Metaverse allow usersto own and control
their digital assets. These assets are stored in decentralized
wallets and stay under the total control of the users. Both
Web 3.0 and Metaverse provide immersive experiences to
their users. Web3 and Metaverse are community-driven
systems. Web3 relies on the active participation of
developers, users, and other stakeholders to build and
maintain the decentralized web. Similarly, Metaverserelies
on its community to create virtual experiences and
applications, govern the platform and make decisions about
its future direction. In fact, Web3 is used to access the
Metaverseimmersive experiences. This consultation paper
dealswiththeissuesrelated to Metaversein detail, because
ultimately thisis going to be the user interface in Web3.

Web3 and Metaverse will play an important rolein
building the next version of the Internet and leading the
next wave of digital adoption for Indian industries.
According to a recent report released by Arthur D. Little,
Web3 and M etaverse market opportunity in Indiais expected
to grow at an annual growth rate of nearly 40%, with the
potential to become a US $200 billion industry by 2035.
This report has also projected Metaverse to become a US
$13trillion opportunity globally by 2030. It isestimated that
about 8% of the $160 trillion global GDP by 2030 will come
fromWeb3 and Metaverse. India’'s e-commerce penetration
and itsleadership in digital payments adoption presents an
opportunity for Web3 and Metaverse technologies to
enhancetheretail and finance sectors. Investors, corporates,
start-ups, government and regul ators need to work together
to help Indiarealizethe US$ 200 Bn potential in Web3 and
Metaverse.

TRAI has organised various seminars and
workshops on Metaverse to understand the subject and
discuss the regulatory challenges involved in detail. First
such workshop was organised on 12th September 2022, in
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whichvariousindustry expertsand legal expertswereinvited
as speakers to express their opinions and views.
Subsequently, TRAI Centre of Studies and Research
(TCSR) in collaboration with FICCI organized another
Seminar on “Metaverse — understanding & regulatory
framework” on 5th Dec 2022. The industry experts from
various think-tank organizations and subj ect-matter experts
were invited for discussion & brainstorming on the topic.
Another workshop on “Metaverse Introduction,
Applications, and Upcoming challenges’ was organised
on 17th May 2023 in TRAI. With this background, the
Authority has come out with certain policy and regul atory
issues for consultation with the stakeholders to facilitate
an orderly growth of Metaverse.

BUILDING BLOCKS OF METAVERSE

The Metaverse stack (See Figure 1) is broadly
consists of 4 layers, each of which along with their
subcategories are critical building blocks. This layered
architecture of the Metaverse give an idea about how the
various technological building blocks will fit together in
the stack, and also about its flow. However, this stack is
just a reference for the time being and is evolving and
dynamic due to various devel opments taking place rapidly
in the metaverse landscape.

Layer 1 i.e., the infrastructure layer includes the
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Figurel: Metaver se Sack

User experience

and use cases

networks

Experience: Content, Events, Gaming, Work, along
with a thriving Creator economy and 3D ad networks

Payments: Fiat and digital currencies, payment
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to buy and sell digital goods
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Interface and
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Hardware: Mobile devices, VR/AR, Smartglasses, Displays

Virtual Platforms: Future of platforms
having large ecosystem of developers
and content creators

Avatars:
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Metaverse (Cloud, Edge, Blockchain computing)

Asset creation: Tools to
produce virtual assets like
NFTs

Programming Engines : Developer focused
3D engines, geospatial mapping, voice and
gesture to generate experiences
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Network & Hardware (Chips): High bandwidth, low latency network capabilities; high

performance and miniature hardware
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technology that enables our devices, connects them to the
network, and delivers content. It consists of network and
hardware. A major component of thislayer isareliable, high
bandwidth and low latency network connectivity. 5G
networks have the capability to fulfil these requirements of
bandwidth and latency. 6G will improve these capabilities
by yet another order of magnitude. Another major
component of this layer is hardware inside the end user
devices like smartphones to VR/AR devices to haptic
devicesand display technologies. These deviceswill require
increasingly powerful and miniaturized processors, tiny
sensors and long-lasting batteries.

Layer 2i.e., thevirtualization engine layer provides
the computational and programming platform for the
metaverse. The Metaverse will have the greatest ongoing
computational requirements in human history. The ever-
expanding need for computing power and its scarcity will
need to be addressed by acombination of Cloud computing,
Local computing, Edge computing and Blockchain
computing. Thislayer also consists of virtual platformson
top of which the content creators and devel opers will built
the immersive digital contents. Another major component
at thislayer would be Avatars. Avatars are the embodi ment
of Metaverse users. They are a person’s identity in the
Metaverse, allowing them to go on different adventuresin
different experiences.

Layer 3i.e, Interface and Access layer helps users
in accessing the Metaverse. It ranges from
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evolving smartphones to VR/AR headsets to
future technologies like haptic devices and
smart glasses. Smartphones are evolving
towards absorbing more immersive
applications and experiences from metaverse
with further miniaturization, embedded Al
technology and powerful sensors and low
latency access to edge computing systems.
Other Metaverse compatible devices include
AR glasses, VR headsets, haptic gloves, wrist bands, 3D-
printed wearables, hologram displays, etc.

Layer 4 i.e., user experience and use cases layer is
responsiblefor the creation, sale, trading, storage, payment
and financial management of digital assets like content,
games, shopping malls, movies, etc. Thislayer containsall
business and services, which is built specifically for the
Metaverse, independent of virtual platforms. Users can buy
and sell goodswith the help of non-fungibletokens (NFTS).
It supports digital payment processes and platforms,
including cryptocurrencieslike bitcoin and ether and other
blockchain technologies.
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CRITICAL TECHNOLOGICAL COMPONENTS OF
METAVERSE

Based on above discussions, we can say that the
metaverseistechnically complex sinceit isbuilt from many
technological components. The technologies that are
needed for an effective metaverse deployment are discussed
in the following sections.

A. EXTENDED REALITY

Extended redlity isan umbrellatermfor all digital and
physical reality combinations. This includes augmented
reality (AR), virtual reality (VR) and mixed reality (MR).

Augmented Reality (AR) isaform of extended reality
that essentially overlays the metaverse onto the physical
world. AR superimposes virtual content onto thereal world
allowing users to interact with virtual content while
continuing to seethe“real” environment around them. The
use of AR can allow for additiona information such as
directions, video, internet pages and more to be available
to users through the use of an app on their smartphone (or
other AR technologies such as glasses) in the real world.
Augmented Reality can be used in multiple environments.
AR use may help students become more engaged in the
concept/topic at hand. Rather than just looking at the
textbook, or watching a video, students can see the topic
come to life in a 3D model through the use of the digital
device. By offering 3D visual representation and/or
additional information, AR offers educators and students
an opportunity to experience an engaging and hands on
learning experience.

Virtual Reality provides userswith the experience of
engaging with the metaverse in an immersive fashion. VR
technology, when paired with a headset, alows users to
enter the virtual world. Fully immersive VR incorporates
multiple sensesto immerse usersin the experience of anew
reality fully. Thisincludes sight, sound, and possibly even
tactile feedback. Appropriate gear isused to stimulate each
sense. This includes headsets, gloves, and goggles. A
personisstill present inthe physical world whenusing VR,
but interacting entirely with digital content. Surgeons have
benefitted from the ability to practice their profession in a
virtual environment. VR can provide visual and spatial
simulation experiences by allowing the student to feel as
though they are physically placed within the environment
they are learning about.

Mixed Reality (MR) is a blend of real world with
virtual reality. In MR, users can interact and manipulate
both physical and virtual objects using next generation
sensing and imaging technologies. The experiences that
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Figure2: Reality Spectrum

You can see only
The Real World

You can see the
Real World “Plus”

You can no longer
see the Real World

REAL
WORLD
4 5>
Real Augmented Virtual Reality
Environment Reality (AR) (VR)
I Mixed Reality (MR) l

can transition between augmented and virtual realitiesform
mixed reality, where a user can place adigital object, such
asahologram, inthe physical world asif it were physically
present.

Or, the user may be personally and digitally present
in the physical world, in the form of an avatar, to
asynchronously collaborate with others at different points
intime,

B. BLOCKCHAIN

Blockchain is a public digital ledger system that
can be used for executing transactions, smart contracts,
and other agreements. Its power relies upon its
decentralized nature as every transaction is stored on a
distributed database in different locations. It records
transactions chronologically and transparently
protecting privacy and ensuring the fidelity of the data.
It wasfirst introduced in crypto currency market to store
the transactions. These transactions or records being
stored as blocks, are linked together using hashing
mechanisms. It ensuresthe ledgers ‘immutability’. Inthe
context of the metaverse, blockchain paves the way for
secure and decentralized transactions between users in
the metaverse. The ability to create and own digital assets
that can be traded and sold in the metaverse is another
benefit of this technology. The metaverse eco-system
relies on blockchain for accounting their content and
transactions to ensure user integrity, privacy, and
reputation.
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C. Al AND
LEARNING
Machine learning (ML) and

other formsof artificial intelligenceare
rapidly gaining ground as critical tools
for the development of intelligent and
adaptive metaverse virtual
environments. They can be utilized to
make intelligent “characters” that
interact with users, delivering agreater
sense of life and personality to virtual
environments.

D. CLOUD / EDGE COMPUTING

Cloud computing is just as vital asAl and ML for
constructing the metaverse. Both the processing power and
data storage for massive metaverses can be availablein the
cloud. In addition, consumers can use the metaverse from
any device, because of cloud connectivity.

E. 5G ECOSYSTEM: A NECESSITY FOR

METAVERSE

Metaverseisenvisioned as a seamless integration
of the physical and digital worlds, where users can move
between different platforms and devices
without losing their identity or data. To
realize this vision, a high-speed, low-
latency, and reliable network
infrastructureisessential. 5G will be the
first generation of networks to
successfully support the Metaverse and
make it feasible for digital words to
operate because of its high reliability,
low latency, fast speed, and higher
capacity. 5G is a necessity for the
metaverse because it can provide the
network performance, scalability, and
flexibility that are required for arich and
realistic virtual world.

5G can enableimmersive and interactive experiences
in the metaverse, such as high-definition video streaming,
cloud gaming, augmented reality, and virtual reality. 5G can
also support massive connectivity of devices and sensors,
enabling the creation of smart environmentsand digital twins
that mirror the physical world. 5G can aso enhance the
experience of users in the metaverse, by providing a
dedicated end-to-end network resource using network
slicing. 5G can unlock the full potential of the metaverse
and enable new possihilities for innovation, collaboration,
and entertainment. B
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