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What is/Why the Metaverse ?

Processes

METAVERSE

* Networked connections more relevant and valuable than ever before
* Information into actions creating new capabilities and immersive experiences
* Economic opportunity for businesses, individuals, and countries
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Metaverse Ecosystem
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* Ever present spatial internet
e Offers complete digitized experience — physical and virtual worlds
* Various degrees of integration between physical and digital

* Experienced multiple transformations
* Text-based interactive games — Virtual open worlds — MMOGs — Immersive virtual environments

Digitalized l'\,lleerrgeet:l‘:; ‘Many’ Virtual
Real World p Worlds
Worlds
L ]

Digital Co-existence of Digital

Twins physical-virtual reality Natives .
@Lik-Hang Lee et.al
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6G for Metaverse

6G

Metaverse
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Metaverse: Features and Needs

XR Device: Tasks
Key Features Needs F
Sensor Data Acquisition

Ubiquitous access to all ¢ Consistent Coverage and Capacity

multi-verses *  Mobility Support Loc.:alization
* Seamless Handover Point-Cloud Data
: : Spatial Mapping
Light welght and _ Map Optimization
accessible XR devices .

Object Detection
Object Tracking

ﬁ Split Computing

On-device processing
augmented by edge cloud

On-device processing,
access to rich content

Stand-alone device Split computing device
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Metaverse: KPIs and Technology Focus

Type of interaction / use case Network KPI requirement Fair-experience Comfortable-experience Ideal-experience
Users select view and location, but do not Recommended network RTT <20ms <20ms <20ms
interact with entities in the virtual
environment. Packet loss requirement <9e-5 <1.7e-5 <1.7e-6
Strong-interaction Bitrate > 40 Mbit/s > 90 Mbit/s > 400 Mbit/s
Users can interact with virtual
environments through interactive devices. Recommended network RTT <20 ms <15 ms <8 ms
The virtual space displayed needs to
respond to interactions in real time. Packet loss requirement <1le-5 <1le-5 <le-6

4 e,

The Metaverse
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Technology
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6G : KPIs and Technology Focus

Hyper-
Body W_ connectivity
Area ‘ Nano-scale
User Experienced Networks Networks
Data Rate Explainable . 2
(Gbps) Al Sensingand ; Data Security Elastic

1T Mapping | and Privacy Metaverse

Immersive | Fed Baedbss

o "l Latency mme Context . ederation -

Peak(gggas)Rate Energy Efficiency que Edge A minimization 9€vices : et Efficien BoF |
LN o Intelligence A\ griven Smat edge . K Cloudification
______ Privacy services S Ultra-scalable
Consolidation compute-
Privacy Slorago
preservation Interoperabilty
Data >
Intelligent
storage .~ 7 ~ = Improved
- -- >/~ JRade  gosiaoE
Reliability RN i 2 Spectral Efficiency Blockchain Virtual : Spectruur:n
economy " WA Open RAN
Data  (trading, Assetand

it NFTs. ... . —1 Connectivi -

acquisition s, ...) identity | performance ﬂexibilityty <RAN
protection  optimizations
e oo Virtual and Infrastructure
X Bk Al agents reliability
Connection Density Air Latency Computer
(devices/km?) (ms) NLP o, vision
@Samsung 6G Vision

6G KPls 6G key technologies and their roles for the Metaverse

@B Siniarski et.al
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6G : KPIs and Technology Focus

Peak data rate

User experienced data rate
Ultra broadband  Areal traffic capacity
Spectral efficiency

Ultra large coverage

Horizontal coverage Ultra high mobility

Vertical coverage Spectral efficiency @ Mobility

-
.
s

Ultra massive conneclivity |- i

Ultra high precision

Volumetric connection density Reliability & Latency
Positioning accuracy

Ultra low energy Cleck synchronicity

Energy efficiency

Ubiquitous Intelligence
@freebgtraining

6G Use cases
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Metaverse for 6G : A Use Case
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Metaverse
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Enabling 6G Systems with Metaverse

Mobility it
e e ey A“Bs d — Twin of
W h § ' OPD :{101":?: genc) S
y s I -
: . 5 y
* 6G evolving with new challenges and features : i M 1
k | |
* Applications based on diverse requirements and user-defined & | e 3 s
characteristics 8 : : oy Avtonpmous g
o] ‘;; g I"‘ 0 Z l |'§ g
* Virtual representation capability of metaverse can be used “Z :: g 8 :* g llEs
. . e g 'log as 8lE s
to assist wireless applications gnds Ef & :@.s
5LLEE F9 2wk
L £ 115 §
‘ p =9 g &
! |
* Digital twinning to create virtual wireless 6G system ¥ “\nq@_/
: - : " 3| Rl
* Inclusion of realistic effects, static entities 3 ' )
lr-inm.]
* Creation of Avatars and content creation by digital
natives
What f - echnologies nrmation () ™wins [ ] Avatars
d or egends z
. . . . . — e e Data i - — stimation
e Offline Analysis: aids in the design and deployment syochronizaton o
* Online Control: for run-time control Metaverse based 6G wireless system
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Conclusion

6G technologies will contribute largely to enable the metaverse m

Metaverse}

6G
Virtual open space of the metaverse will enable 6G development [

through key enablers U

Points to Ponder:

e Avatar Liability, Immortality
* Content creation censorship
* Social Acceptability

* Security, Privacy

e Trust, Accountability

Need for achieving a balance between virtuality and reality, while transcending to virtuality-reality continuum..
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Backup

6 Feb 2023

Emerging
Wireless

rate Quality of physical
experience
Human-centric Emotion
service driven

4

Self-sustaining and proactive leamning based
wireless systems
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