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What is the Metaverse?

* The Metaverse is a continuum of
technologies that bridge the gap
between physical and virtual worlds and
create an immersive experience for the
user.

« Extended Reality (XR) is the collective
term and ranges from something as
mundane as the use of Google maps (a
real-time data overlay to provide an
enhanced travel experience) at the left
end of the scale to complex, persistent
virtual worlds with full 3D and haptic
feedback at the far right.

 These and their relationship to each
other is outlined in the diagram shown.
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HIGH IMMERSION

XR (Extended Reality)
Virtual World

VR (Virtual Reality)

A fully immersive digital
environment

M R (Mixed Reality)

An interactive blend of physical
and virtual environments

AR (Augmented Reality)

Enhance the experience of the
Physical with Data visualisation

e QY D &

v
A general term describing LOW IMMERSION

the application of digital
elements to enhance the
experience of the user.

Physical or real-world



Post Pandemic — Impact & Trends

Cost of

Living Crisis

* |ncrease in costs

» Affordability and reduced spending
capability

* Global Market Uncertainty
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Customer Green Agenda
Sustainable initiatives explosion

Workforce Management to reduce
Carbon Footprint

Smart Places and Communities
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Shift in employee ecosystem
(HR disruption)

Hybrid ways of working
(Workforce disruption)

New expectations for
Customer channels

Virtual / digital engagement



Typical Current Bandwidth Requirements

© 2023 CGl Inc.

Resolution of Live streaming
480p

720p

1080p

4K

Video Conferencing Types

Standard VC
HD VC

HD video teleconferencing

Game Types
Game Console

Multiplayer Game
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Minimum Bandwidth Required
3 Mbps

4 Mbps

5 Mbps

25 Mbps

Minimum Bandwidth Required

1 Mbps
1.5 Mbps
6 Mbps

Minimum Bandwidth Required
3 Mbps
4 Mbps



Bandwidth Requirements for Metaverse

Bandwidth and latency requirements for various VR technologies. The target for extreme VR
asks for 1-2.35 Gb/s with 10 ms latency. Today’s connectivity network must be scalable to
meet these requirements to enable Extreme VR experience.

VR Equivalent = Maximum Maximum Maximum
Resolution Resolution Throughput Streaming Interactive

(Mbps) Latency (ms) Latency

Early VR 25

Entry VR 2K X 2K 30 SD 100 30 10

Advanced VR 4K X 4K 60 HD 400 20 10

Extreme VR 8K X 8K 120 4K 1000-2350 10 10

Source: WBA Industry report 2023
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Use Case & QoE based Networks for Different Environments

1. In Urban, Dense & Business Enterprise environments

 Extending FTTH to FTTR clubbed with Wi-Fi 6 for enabling home working, enterprise office environments,
high def streaming, gaming, internet access, home working etc.

* Metaverse based use cases for different applications / scenarios as a service over a network slice of the

pu blic 5G network * Fiber on premises: future proof for bandwidth upgrade and e ONT: merged with WiFi for unified user experience
lifetime (30years+) and device compatibility
* Bring Gbit/s to end-system with last few meters wireless a8 éz\ailzrrwureless (G R, Iese intserenice, kawer
Cascaded XG(S)-PONs (may upgrade with higher speed PON) » Advanced feature:
» Shorter loop length (up to 1km) and less splitting ratio > Coordinative multi-AP with optimized experience
> Different cost structure (e.g. consumer) through fibre (C-RAN like Wifi)
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Use Case & QoE based Networks for Different Environments

2. In Rural or Semi Rural Areas and similar environments,
* Progressing with Gigabit broadband programme & extending terrestrial coverage

* In addition using Satellite Comms as backhaul to enable Hybrid Networks for providing dedicated Metaverse
based use cases
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Metaverse Immersive Opportunities

Learning &
Development

These are few examples of use cases -
where an immersive experience can
improve service outcomes, customer and
colleague experiences. |

Use of immersive training in VR to

n

+ healtt

+ interactive games

’ Virtual Events &

Occations

Pravision of virtual event

capabilities for both internal and
external meetings:
= wvirtual public events
-« partne
= digital augmentation

rship showcases

»
2
. 3D Modelling & Design

Create 3D models for VR to inform
complex design decisions:
« simul
« photogrammetry & 3D models
- architecture & planning
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’ Digital Twin ! Digital

Operations

ation of real-world
ime data feeds:
e operation

Wirtual simu

systems with real-t

d intervention
+ Al & machine learning
+ 3

t management

ironmental monitoring

E! Smart Places & Data

Visualisation

Use of 10T (zensors) and real-time

+ smart City & BIM
+ sustainability & Net
atial data
+ field team optimisation

Employee
& Workplace +

ent & onboarding
- training & familiarisation

+ VR collaboration & Teams
+ Co-pilet - virtual human

Marketing & Messaging

Creating Interest and interaction
through immersive experience:

- facilitate public engagement
awareness campaigns

ocial media connect
outreach programme

Virtual Tours

Create virtual experien
world locations or pro
virtual tours
time product

. re

+ familiarization trai

+ product experience & branding

This is only a limited subset of
metaverse scenarios.

Each of which will require further
exploration in context with domain
and market expertise and
knowledge of the voice of the
consumer



Future Predictions of Metaverse Evolution

Metaverse Evolution Spectrum

Legend Mature metaverse

Innovators & Early Adopters
(0 to 20%)

Maturing towards interoperable, immersive
experiences in new virtual economies.

Decentralization technologies with universal registries
established to access and managing spatial content,
Rest standard protocols and frameworks mature

(80 to 100%)
Advanced metaverse -
Progression on emerging metaverse in a
combinative approach.
Multisourced and interoperable data sources from

biometric, loT sensors; driving greater spatial indexing
for composability of technology benefits

Emerging metaverse

Inspired from Web 3.0 app-based market and
technologies.

Leverages current technologies such as computer
vision, ARVR, environmental mapping, NLP to create
inspired/potential metaverse experiences
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Commercially viable

end user devices
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Moving Forward Together




