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Specification of metaverse for multitude of applications

‒ Key features, elements and use cases

‒ ICT for metaverse infrastructure consisting 

of existing commercial solutions, 5G 

Advanced and 6G research-based 

innovations.

‒ System architecture of open innovation 

environments considering open interfaces, 

dynamics, flexibility, continuous evolvement, 

and upcoming needs of special business 

verticals.
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Terminology

Meta, a company, formerly Facebook

meta- (prefix), 1. later or more highly 
organized or specialized form of 2. : change : 
transformation 3. [metaphysics]: more 
comprehensive : transcending - usually used 
with the name of a discipline to designate a 
new but related discipline designed to deal 
critically with the original one. 
[https://www.merriam-webster.com/dictionary]

metaverse, Digital representation of entity 
(object/environment) existing in physical 
world. The following requirements apply 1) 
Two-way interactions between virtual and 
physical world and object within them, 
including avatars, 2) Persistence (state 

preserving and common to all users) 3) Co-
existence/shared experience. Stephenson 
coined the term: “Virtual environment parallel 
to physical world”.

metaspace, 1. virtual representation of 
physical entity created from default state for 
limited time period, space or purpose. In a 
sense, metaspace is synonymous to 
metaverse. 2. Physical environment (e.g., 
room) equipped to support creation of 
transient virtual metaspaces.

Metaverse, integrated set of separate co-
operating metaverses or metaspaces. Spelled 
with capital letter, Metaverse indicates a 
persistent infrastructure and collection of 
metaverses, similarly to the Internet. Indeed, 
Metaverse has been referred to as a next 
version of Internet. 

Metaverse Standards Forum 2023
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‒ Metaverse Standars Forum 2023: Consumer use cases
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‒ Metaverse Standars Forum 2023: Enterprise use cases
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Emeta Use Cases Use case group A: Virtual meeting

- Control of BusinessAsema physical resources 

from digital twin based virtual space

- Meeting between participant in digital 

space/room and physical meeting participants 

inside BusinessAsema

- Mobile case with 5G and beyond

Use case group B: Virtual design

- Sharing of dimensionally accurate 3D model

- Model update of built environment

Use case group C: Advanced use cases

- Ambient IoT 

- IoT communication and computing 

infrastructure 

- Interaction between MetaSpace instances

- 5G-A/pre6G radar based real-time indoor 

digital twin
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Metaverse 
components

Social acceptability Security & privacy Trust & accountability

Content creation Virtual economy

Avatar

Metaverse

User interactivity Extended reality

Computer vision AI/Blockchain Robotics/IoT

Edge/cloud

Network/connectivity

Hardware infrastructure
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Adapted from Xu et al., 2022 



University of Oulu

Metaverse architectures

Khan et al., 2023 
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Metaverse architectures

Xu et al., 2022 
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Metaverse ecosystem

From: https://www.ericsson.com/en/blog/2022/4/why-metaverse-needs-5g

https://www.ericsson.com/en/blog/2022/4/why-metaverse-needs-5g
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Metaverse taxonomy

Park & Kim, 2022

Note: This paper includes a 

table on nearly 50 different 

definitions for metaverse 

found from literature!
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Key research questions How to build the Metaverse 

from separate instances?
‒ There should be fluent interoperability and 

mobility within the Metaverse.

‒ What are the enabling technologies and 

standards? Metaverse protocol needed?

Metaverse system 

architecture including 5G, 

B5G and 6G?
‒ Technical and Functional requirements of 

metaverse?

‒ Real time two-way interactions between 

physical and virtual?

➢ Assumingly edge computing, MBB, URLLC 

and eventually 6G are key metaverse 

enablers

Local data center (1-50 m)

Indoor cell sites (50-200 m)

Outdoor cell sites (200-500 m)

gNB/eNB 
BBU

eNB RRH gNB RRH

gNB/eNB
BBU

eNB
RRH

Core network 
services

MEC /
edge cloud10 Gb

Antennas Antennas

Antennas

gNB
RRH

Antennas

10 Gb

External networks

RAN components:

BBU Baseband Unit
eNB Evolved Node B
gNB Next Generation Node B
RRH Remote Radio Head

?
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Network KPIs for metaverse

Siniarski et al., 2022
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Thank You!

PhD Timo Bräysy, Project Manager

Centre for Wireless Communications – Networks and Systems

University of Oulu

timo.braysy@oulu.fi

+358 40 765 0002
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