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05. A|[E|HHAS| S&

| EU 2! ITU-FG

U FG-MV (concucedon ne 2024)

...can be composed of a series of 3.2.1 CitiVerse (option one): i
interconnected distributed virtual worlds metaverse for city e c————
representing their physical counterparts NOTE: CitiVerse seeks to prioritize ':Z:”“"'” -

and synchronized... @ a human-centred approach and e
EUROPE PROGRAMME promote sustainable development. ——
Digital Europe Programme (2023.4) [ veue FOUREL e

3.2.1 CitiVerse (option two): TU Focus Group on
metaverse for cities prioritizing a metaverse FGMV-34 (2024.6)
human-centred approach and

... be said to be a combination of Local promoting sustainable development.

bl Digital Twins and Metaverse....

ITUPublications Intermational Telecommunic ation Union
CitiVerse:

EU Observatory for ICT Standardization (2023.12)

@2vos

o ||

...as the cross-sectoral adoption of

I Focus Group TechmicalRoport the metaverse within cities,
el % Local Digital twins (LDT) I involving the interaction of digital
= Urban Digital Twins (UDT) Fomv-3s and physical world objects with a
= City Information Modeling (CIM) o given city’s envisioned digital
= City Digital Twins ITU Focus Group on ecosystem.

metaverse FGMV-35 (2024.6)
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06. A|E|HHACQ| 7H'E &t

| EDIC 2 ITU-T SG20

ITU-T SG20 (Y.citiverse-reqts ongoing)

gé %: European I I"A European Movement for Smarter Cities 3.2.1 Citiverse: an
integrated environment

r‘ R that enables urban

experience innovation,

| Want 10 b prt o the e Sty fomed s gt nvelved a5 your s he Givers el

ensures human-centric ITU SG20 Y.citiverse-reqts
European Digital Infrastructure Consortium (EDIC) urban operation' and (20259)

Related Content

rTv_hat is a Digital Twin?

supports intelligent and efficient urban mana
gement through virtual worlds that represent
s, and is synchronized with a smart sustainab
le city

Introducing the Citiverse: Your City in the Virtual World

The Citiverse is a next-level digital space where citizens, communities, and
city officials can interact in a whole new way by applying AR/VR to
participatory decision making.

N e

. from housing to

Cities + Metaverse = Citiverse
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07. ME|tHA2] 7H'E =&

| CitiverseE flet FR 7|81 8

/4_‘ /7
Virtual Public
3D -
Meetings G C Intell

R - - Public Transp Driving
Gultire i Transp ) Syst Vehicle 4 Assist-
& Sustain- . < ‘ : . ance
i abilit y
Tourls . ! - o Enended Economic Online ¢ : e
ol i e Citiverse = Metaverse
SIET A Inclusion immersive- Ay Crypto ing .
Brain Comp Multilingual ness (VR, AR, MR) currency

Pl’e'd‘ICtIF)I’I Connectivity &
Verification
Networks

Al Privacy, Ethics,

Generative Al Trust Chatbots Gamification o o . -
‘ ‘ loT -> Digital TWin2 2 J¥E|=

IP Rights ntici
e M e Metaverse ol e X
TAlelmele| 22 ZHo| 24X

Computing
[ “estin &)
[ Interop . .
= —— Al, Blockchain, Cyber-security S C}

T local Digital Twin Local Digital Twin X A= o=
Ut 7|=S0| 8

. Computer Image, Graphic,
B"’;k;{‘_lf"" Cyber-security Vision & Multimed
& Jurisdiction Visualisation Processing

Local Digital Twin Local Digital Twin

Local Digital Twin Local Digital Twin Local Digital Twin

rapili dataspaces

Geo-
spatial

Cultural
and Economic

Accessi-
bility
Data

Environ- Digital Energy Govern- Citizen Historical

Heritage Data

thiell Roads & [ Consump- e — graphic & ment Sarvices Feedback Data
Data

PEIE] Data Transport | tion Data Social Datafl Records Data
Data Data
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08. A|E|HA =2 O|L|ME[H

| Global Initiative on Virtual World and Al - Discovering Citiverse ‘

+ ITU, UNICC(ReI=zMZRFE4IE]), Digital DubaiE S42= o
2024'A0]| 22 Holx| = Global = ——
: . . Initiative on
. S=8 —
UN virtual wgrlds day, citiverse challenge = SOl Virtual Worlds = —
ME|EH A0 CHet S 2 Q14 5L 2z IR 2kt and Al -

Discovering the Citiverse ._/l

itu.int/metaverse/virtual-worlds

UN Virtual
Worlds Day

Delivering on the Pact for the Future
with AI-Powered Virtual Worlds

11-12 June 2025
Turin, Italy

@ once gD

1t UN Citiverse Challenge

Citiverse: Designing digital
public infrastructure

of future cities

itu.int/un-virtual-worlds-day/

Co-organized by nel i Hosted by
@, (D) 1TCO® @z €) rnmmny  1TC®
o - g P — =

() ) Con ized by: ¢ an )
@) oo (@) i e 74 Supported by = ororganized by :Ta‘.?:‘ﬁﬁ:@ ‘v% }%Ef‘%m;“:;im {:ﬁ'UN ECE @) UNTouism g
& = Y opmm = S & ETRI ASTON SANDBOH A i )
unicef&® () unece @ UNU @WEW%';E BANK () EC/ @® tMimbus | SNEXTS IPAV/AN W e [ e %TAMPERE OR G Mamcwmms YT A @
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09. A|E|[HA =2 O|L|ME[H

| Global Initiative on Virtual World and Al - Discovering Citiverse

« 20254 M| 2K} UN virtual worlds dayOf|A] A|[E[HHAO]| el 57 2&F 500 52| fAH|0|A EAE &zt

_ [ ; Pillar 1 Pillar 2 ‘ Pillar 3
N\, Global Initiative on Virtual Worlds and Al - Discovering the Citiversé v
Strategic Guidance Track Emerging Technologies Track
e .
P Foundation A Security and Trust Track @ Usoonse lonthieation Track ;% Annual Assembly Track
3 d gmldx ilti (i’fl‘,) Oigital lnclus an and Phase | - Sandbox Experiment g'm[j' Citiverse Challenge Track
] e Accessbiip Facility Concept Formulation
i - 607 Scaling Framework Track
Cifiverse Use Case Taxonomy Overview
: , y [ \
» : - Foundation B
F Us f C ase I de n t[ﬁcatlo n Track Apply Evaluation and Assessment %i5] Phase Il - Sandbox Experiment Network of Cities and
/ L 4 i g Capabilities S Track =l Facility Implementation Track Citiverse for SDGs Track
B \ f
Foundation C e Virtual Worlds Toolkit Track . Talent Grants Programme
Disseminate Awareness Building Track ’\:@ for Developing Countries
Capabilities @ Annual Training Track Track
: ; e Citiverse
Y itu.int/metaverse/virtual-worlds/ o Initiative
- Cgjo o o
= B S Taty | [ ES L EQ 2
O|Al E =
Ol A x| 11 =3 HeL|Eg|

https://www.itu.int/net/epub/TSB/2025-Citiverse-Use-Case-Taxonomy-Overview-Use-Case-ldentification-Track/index.html#p=1

-1 -
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https://www.itu.int/net/epub/TSB/2025-Citiverse-Use-Case-Taxonomy-Overview-Use-Case-Identification-Track/index.html#p=1
https://www.itu.int/net/epub/TSB/2025-Citiverse-Use-Case-Taxonomy-Overview-Use-Case-Identification-Track/index.html#p=1
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10. AM|E|[HA =2 O|L|ME[H

| 5§ Thematic Areas

Thematic Area High Level Description

Urban Planning, Placemaking, and Thie thamatin aran ic fAaniicad An lavuaraninm virhiial wArlde A trancfAarm tha wmvg win Aranta
Infrastructure  EAe] E2|H 37HS CIXI"EE [edst, A2l S4lo] HA[-Qlmat o|AHEHE K|
placemaking and liveable spaces and urban intrastructure engineering.

City Administration, ServiceS, and Thie thamatin araa ie fAariiead An lavaranina virknial wwarlde tA tranefarm fithv AiAviarnanca
. .. . r— = = ey L
Public Participation  SSAH|A T1Haet 9l AJRI0| HA o da HE 2o 2 Hog +~ Jq= A= 0FA
public service delivery, sustainable City operations and citizen participation and co-creation.

Economic Development, This thematic area is focused on leveraging virtual worlds to provide immersive and
Education and Tourism 2% shaat CIXIT ZA- B MelZS So EAIQ| XISoHs st A 7|4t ot

vocational training.
Transport and Mob"ity Thie thamatin araan iec farniiead An lavaraninm virtinial wwnrlde tA tranefarm tha wawv nannla and
¢ &A|ZHA[Z2|0|M Bl 7t wSEE S Sdll 0|5 =& 2| et TEE usSHA 7
transportatlon and micromopbility.
Public Safety, Health and Disaster This thematic area is focused on leveraaina virtual worlds to strenathen nublic safetv. health
Resilience ¢ Tt NS BH2|-OFH SRS AN AE-2stsio] EA| THS2 A
Inan IAyCIIierit diiua Glrnaue resiieiice.
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1. AE|HA == O|L|ME|E - Horizon mapping

| Citiverse Usecase Overview and Horizon mapping

Horizon 1: Current Deployment Horizon 2: Piloting

Immersive
as-a-
Service
Gaming 4
Urban

E;puilneo ) )
Chratovoiss lanning Dbhgm

for
Sustainabl e
Storytelling Development
Immersive
City Service
Climate Delivery
Change
Adaptation Educational
Planning for Gaming
Infra.
Systems Interactive
Community
Support
XR Programs
Interactive Resilient
Urban Infra. Education
Planning
Virtual Twon
Halls
Built
Environment Citizen
Lifecycle and Sentiment
Material Mapping
Reuse

XR Mobility
Planning
Emergency
Response
Simulation for
Prepared-
Emergency [o08
Response
Real-Time
Facilitation
Cyberthreat
Simulation for
Critical Infra.
Interactive
Emergency
Communicat-
ion
Civil Servant
Onboarding
and Training

M=ol ALt of
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Hybrid
Economy
Agentic Urban Digital Crime
Environment Scene
for Human Investigation
Simulation Platform
Metaverse
Marketplaces
Virtual Post
Next Di Risk
Generation 311 Assessment
Services and Mapping
Virtual
Entertainment
Revenue
Immersive Participatory
é'b"'v:i‘; Water Scarcity
oL Management
Services -
Personalized
XR Commuter
Pods
Metaverse for
Civic Multi-
modal Planning

x| EFAH C}
i B = M |

—
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Predictive Transit Scheduling

Description

Digital twins can be used to support Al-
powered predictive transit scheduling by
simulating and visualizing real-time passenger
demand, traffic conditions, and operational
scenarios across city-wide transport networks.
City stakeholders such as fleet operators and
transport planners can use these platforms to
dynamically adjust transport schedules,
optimize vehicle dispatching, and reduce
service gaps based on live and forecasted
data. loT sensors across vehicles, stations,
and road networks can feed real-time
information into digital replicas of the transit
system to enable continuous performance
monitoring. Al could be leveraged to
anticipate surges in demand, recommend fleet
adjustments, and optimize resource
allocation.

Example

Madrid has embraced the power of Al
and digital twins to modernize its
public transport system, focusing on
bus scheduling. The Empresa
Municipal de Transportes optimizes
bus deployment based on passenger
demand, traffic conditions, and
environmental data. This approach
minimizes delays, improves fleet
efficiency, and enhances the rider
experience, especially during peak
hours or disruptions. Al helps to
predict ridership surges and adjust
frequencies, contributing to
operational cost savings and

12. A|E[HHA 2284 O|L|ME|H - Usecase 1 (Horizon 1)

Global ICT Standards Conference 2025

Impacts

Reduced
Congestion

Reduced
Emissions

Operational

efficiency

Ridership

Analysis

Increased
Transit
Adoption

Improved
Accessibility

SDG Alignment

o

Target 9.4

Target11.2, 11.3, 11.6

Key Technologies

sustainability goals. Risk Level
Public safety Low Medium High
Stakeholder acceptance | Low Medium High
- - Data privacy and security | Low Medium | High
Financial/operational Low Medium | High

itu.int/metaverse/virtual-worlds/

14 -
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XR Mobility Planning

13. A|E[HHA 228 O|L|ME|H - Usecase 2 (Horizon 2)

Global ICT Standards Conference 2025

Description

Urban planners can use immersive XR
environments to simulate proposed changes
in transit routes, station placement, and
pedestrian impact before construction begins.
Urban planners, transport authorities, and
community engagement teams can use these
platforms to visualize design impacts, assess
accessibility improvements, and integrate
public feedback into infrastructure projects.
These tools allow residents to virtually walk
through redesigned transport infrastructure

and give feedback before construction begins.

These tools also enable public participation
and equity-focused design.

Example

The City of Boston and the
Massachusetts Bay Transportation
Authority are using immersive VR
tools to improve public engagement
and equity outcomes in the design of
new transit infrastructure. By
combining GIS, urban simulation, and
VR headsets, stakeholders and
residents can experience proposed
changes to bus stops, subway
stations, and pedestrian interfaces in
three dimensions. This fosters a
deeper understanding of the urban
environment and helps ensure that
infrastructure meets the needs of all
users, particularly underrepresented
communities.

Impacts

Inclusive Urban
Planning

Improved
Urban Design

Active Mobility

Stakeholder
Engagement

Increased
Transit
Adoption

Improved

Accessibility

SDG Alignment

Target 16.7

Target 11.2, 11.3

Key Technologies

Risk Level
Public safety Low Medium | High
Stakeholder acceptance | Low Medium | High
Data privacy and security | Low Medium | High
Financial/operational Low Medium | High

itu.int/metaverse/virtual-worlds/
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14. A|E|HHA 228 O|L|ME|H - Usecase 3 (Horizon 3)

Metaverse for Civic Multi-modal Mobility Planning

Global ICT Standards Conference 2025

Description

A metaverse environment can allow
stakeholders — from city planners to
residents — to interact with with different 3D
models of mobility systems, going beyond
simulating proposed changes to individual
infrastructure assets, to enabling citizens to
explore the impacts on multi-modal
connections. This can be used to simulate
routes for active travel such as cycling and
micro-boility to test safety and experience. In
a metaverse environment, citizens can also
interact and vote on policy proposals. Al and
GAl can be leveraged to generate different
design options and support multi-lingual and
personalised inrteraction interfaces for users
to navigate the virtual environment.

Example

Kaunas Municipality is discussing a
participatory planning pilot using
Unreal-powered 3D models and VR
environments to visualize tram
alignments. Citizens can walk
through proposed tram stations
virtually, explore multimodal
connections, and vote on key choices
— a Baltic-first approach to deep civic
engagement in transport
infrastructure planning.

Impacts

Transparent
and Inclusive
Planning

Increased Trust
in Public
Infrastructure

Active Mobility

Alignment with
Community
Needs

Increased
Transit
Adoption

Improved

Accessibility

SDG Alignment

Target 16.7

L |
g |*=|==|==

Target 11.2, 11.3, 11.6

Key Technologies

MR

-

Risk Level
Public safety Low Medium | High
Stakeholder acceptance | Low Medium | High
Data privacy and security | Low Medium | High
Financial/operational Low Medium | High

itu.int/metaverse/virtual-worlds/

-16 -
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16. A|E|HHA (citiverse) EE3t S¢F - ITU

| ITU-TO[AM AE[HHA 2t IR BEZ 7ol e M 2145t 0|8 vt

ITU-T WTSA Resolution 98 - Enhancing the standardization of Internet of Things, digital twins,
and smart sustainable cities and communities for global development

ITUPublications Itecnaton.al Tebecommunication Unian

resolves to instruct Study Group 20 Proceedings of the

World Telecommunication

1 to develop ITU-T Recommendations aimed-atimplementing focused on |oT, digital twins, and s
SSC&C, addressing a broad range of areas, including, but not limited to, en-issuesrelatedte new and g
emerging technoloegies telecommunications/ICTs such as the metaverse for SSC&C, as well as digital
services and solutions for and vertical industries;

8 to explore and study the concepts and frameworks of citiverse to enhance urban planning,
sustainability, and citizen engagement,

ITU-T SG20

Internet of Things and smart cities and communities » Internet of Things, digital twins and smart sustainable

cities and communities

2025. 7. 2A|E|HHAEFEtE EH FE 7| MOJLt 18
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17. AE|HA (citiverse) EE3t S¢F - ITU

| ITU-T Y.citiverse-reqts (on-going)

*l

« '25.1:NPXHiEH{ (ETRI) e

Citizen-Centric

Services

INTERNATIONAL TELECOMMUNICATION UNION

TELECOMMUNICATION : \ ~
) STANDARDIZATION SECTOR STUDY GROUP 20 / / N\ Metaverse

STUDY PERIOD 2022-2024 Original: English

Dlgltal

Question(s): 1/20 Geneva, 15-24 January 2025 S Tw« “
CONTRIBUTION @

Source: Korea (Rep. of) INTEROPERABILITY

Title: Proposed new work item on Y .citiverse-reqts — “Requirements of citiverse platform

for smart sustainable cities and communities”™
Contact: Geunyoung Kim Tel: +82-42-860-5380

ETRI E-mail: kimgyi@etri.re.kr

Korea (Rep.of)
Contact: Kyoungjae Sun Tel: +82-42-860-5749

ETRI E-mail: kjsun@etri.re.kr

Korea (Rep.of)
Contact: Seongyun Kim Tel: +82-31-789-7581

. , . E-mail: seongyun.kim(@keti.re.kr
Korea Electronics Technology Institute y -
Y E: o ° =
Korea (Rep.of) - LCIXIEESR 7[2te| ZstEl ADEAE| Z2HF
e D~ | | e
o S{Al T A|0f| CHSH Z7[AISIE E6) 7 A T A| e

Abstract: This contribution proposes to initiate a new work item on “Requirements of == E IO." H = I- I- H I-O E I ? =
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19. AE|HA (citiverse) BE3}t 5% - ISO/IEC

| JTC1TTR on CitiVerse
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