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Introduction
This input contribution provides an overview of ongoing metaverse-related standardization activities in ITU-T Study Group 20, focusing on their relevance to IoT and potential linkage with oneM2M. It summarizes key IoT–metaverse related Recommendations and work items.
=== start of input 1 ===
6.2  
Gap Analysis of Existing Metaverse related Standards

6.2.3 ITU-T

6.2.3.1 Introduction

Focus Group on Metaverse (FG-MV) in the International Telecommunication Union Telecommunication Standardization Sector (ITU-T) was established in December 2022 and published 52 deliverables by June 2024 [i.7]. Some of the focus group technical specifications have been used for new Recommendation standardization in corresponding Study Groups such as SG20: Internet of things (IoT) and smart cities and communities (SC&C).

The focus group consisted of the following working groups. WG3 is relavent to metaverse standardization work in oneM2M since the group published the specification on requirements and framework of IoT for metaverse [i.8]. Also WG5 worked on requirements of identifier interoperability for IoT devices [i.9].
· WG1 - General

· WG2 - Applications & Services

· WG3 - Architecture & Infrastructure 

· WG4 - Virtual/Real World Integration

· WG5 - Interoperability 

· WG6 - Security, Data & Personally identifiable information (PII) Protection

· WG7 - Economic, regulatory & competition aspects 

· WG8 - Sustainability, Accessibility & Inclusion

· WG9 - Collaboration
Following the activities of the FG-MV, SG20 has been actively developing standards related to the IoT, digital twin, and their integration with the metaverse. These efforts aim to extend IoT-based interoperability frameworks to support the convergence of physical and virtual environments, enabling seamless data exchange, synchronization, and service interoperability. In this context, several new Recommendations and work items are being developed under SG20’s Questions to address functional architectures, interoperability mechanisms, and human-centric applications within metaverse ecosystems. Among them, the citiverse which is a city-focused extension of the metaverse, represents an application domain where IoT data, digital twin technologies, and urban platforms are interconnected to enhance smart and sustainable city operations.
6.2.3.3 ITU-T SG20 standardization acitvities 
6.2.3.4 




	
	
	

	
	
	

	
	
	

	
	
	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


SG20 is leading the development of metaverse-related standards from the perspective of the IoT and SSC&C. The ongoing work addresses how IoT device, data platform, and digital twin can interoperate with metaverse environments to bridge physical and virtual worlds. Several Questions within SG20 are contributing to this effort from different viewpoints, as summarized below.

· Q1/20 (Interworking between smart city platforms including digital twins) mainly focuses on frameworks for interoperability among smart-city and digital twin platforms, including their integration with metaverse systems.

· Q2/20 (Requirements, capabilities and architectural frameworks of IoT and SSC&C across verticals) defines overarching IoT architectures and capability frameworks supporting cross-domain and cross-vertical metaverse applications.

· Q3/20 (Architectures, functionalities and protocols in applications of verticals and infrastructures of IoT and SSC&C) specifies functional architectures and communication protocols that enable metaverse applications and virtual-physical data exchange.

· Q8/20 (Human-centric digital services enabled by IoT and SSC&C related to digital health, accessibility and inclusion) focuses on inclusive and well-being-oriented metaverse services that utilize IoT sensing, accessibility features, and extended-reality technologies.
· Table 6.2.3.3-1: Metaverse-related standardization activities in ITU-T SG20
	Recommandation/ Work item
	Title
	Question
	Status
	Summary
	IoT-related Aspects

	Y.4812
	Interoperability of the identity of IoT devices across metaverse platforms
	Q1/20
	Published
	Defines unified identity mapping and authentication framework for IoT devices and avatars across heterogeneous metaverse systems.
	IoT device identifiers mapped to metaverse entities for cross-platform trust and data consistency.

	Y.4238
	Requirements for integrating virtual and physical worlds through digital twins in the metaverse
	Q1/20
	Published
	Establishes requirements and service scenarios for metaverse-digital twin integration.
	Defines IoT data collection and synchronization as foundation for real-world representation.

	Y.4239
	Reference model of integrating virtual and physical worlds through digital twins for the metaverse
	Q1/20
	Published
	Proposes system-level architecture with metaverse, digital twin, third-party service systems, and integration enabler.
	Describes IoT synchronization and data exchange through functional entities. 

	Y.4240
	Interoperability for integrating virtual and physical worlds through digital twins in the metaverse
	Q1/20
	Published
	Defines standard interfaces to support interoperability among metaverse, digital-twin, and related service systems.
	Formalizes IoT data handling, authentication, and service exchange mechanisms within a metaverse system integrating digital-twin and service domains.

	Y.ACC-IoTMV
	Accessibility requirements for metaverse services supporting IoT
	Q8/20
	Under study
	Identifies accessibility issues and requirements in IoT-based metaverse services for persons with disabilities.
	Links digital twin metadata with adaptive representation for inclusive IoT applications.

	Y.Frwk-mwell
	Requirements and capability framework for IoT-enabled well-being methods measurement through metaverse
	Q8/20
	Under study
	Defines framework for well-being measurement and feedback using IoT sensors within immersive metaverse spaces.
	Utilizes IoT sensing (bio-signals, behavioral data) integrated into virtual well-being applications.

	Y.IoT-MV
	Functional architecture of IoT platform for metaverse applications
	Q3/20
	Under study
	Defines functional architecture of an IoT platform that connects heterogeneous IoT devices and systems within a metaverse environment.
	Defines core functional entities for device management, protocol abstraction, and virtual-physical mapping in IoT platform.

	Y.Meta-PEH
	Requirements and framework of metaverse for IoT-based power equipment hoisting
	Q2/20
	Under study
	Applies metaverse simulation and digital twin technologies to IoT-enabled power equipment lifting operations.
	Uses IoT sensors for real-time monitoring and risk control.

	Y.citiverse-reqts
	Requirements of citiverse platform for smart sustainable cities and communities
	Q1/20
	Under study
	Defines concept and requirements for city-level metaverse platforms integrating IoT, digital twins and urban data.
	Adopts IoT data from city sensors and platforms to build virtual urban environments.

	Y.citiverse-ai-reqts
	Requirements for AI-enabled interoperability in citiverse
	Q1/20
	Under study
	Specifies AI-driven interoperability mechanisms to connect heterogeneous citiverse and metaverse platforms.
	Combines IoT data semantics and AI reasoning for cross-domain service coordination.

	Y.IECC
	Framework and requirements of interactive emergency communication within citiverse
	Q8/20
	Under study
	Develops citiverse-based framework for emergency response and real-time communication between physical and virtual spaces.
	Integrates IoT sensors, alert systems and digital twin environments for disaster management and urban safety.


Editor’s Note: status on on-going work items above and possibly new work items will be updated before the publication of this technical report
Following the metaverse-related standardization progress in ITU-T SG20, several Recommendations show close relevance to IoT-based interoperability and service frameworks that can be aligned conceptually with oneM2M.
In particular, four standards — Y.4812, Y.4238, Y.IoT-MV, and Y.Citiverse-Reqts — address key IoT elements such as device identification, data synchronization, IoT platform architecture, and smart-city integration.

· Y.4812 (Interoperability of the identity of IoT devices across metaverse platforms) defines mechanisms for interoperable identification and authentication of IoT devices across heterogeneous metaverse systems. Its concept of unified identity management corresponds to existing IoT identification frameworks and can support consistent cross-domain trust.

· Y.4238 (Requirements for integrating virtual and physical worlds through digital twin in the metaverse) describes service scenarios of synchronizing IoT sensor data with virtual environments through digital twin models. The approach to data collection and real-time update is directionally consistent with general IoT data-management mechanisms.

· Y.IoT-MV (Functional architecture of IoT platform for metaverse applications) defines a functional architecture for an IoT platform that bridges real-world devices and virtual entities in metaverse applications, enabling bidirectional data flow, synchronization, and secure management across physical and virtual domains. 
· Y.citiverse-reqts (Requirements of Citiverse platform for smart sustainable cities and communities) defines requirements of the Citiverse platform for city-scale metaverse environments integrating IoT, digital twin, and urban-data platforms, which conceptually aligns with existing IoT frameworks that enable interoperable data exchange and service coordination across multiple urban systems.
Collectively, these standards illustrate complementary directions between ITU-T SG20 and oneM2M, highlighting potential convergence in IoT-driven metaverse ecosystems while addressing them from different technical layers and application domains.

=== end of input 1 ===
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