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Draft New Recommendation ITU-T Q.PMV 
Protocol map for metaverse
[bookmark: _GoBack]Summary
IMT-2020 and beyond (includes IMT-2030) formed a new technologies area. At this moment the metaverse  (multiverse) considering as a next stage of network and services, which are include a lot of technological directions (from telepresence services with digital avatars to robotics, etc). In order for systematization of inter-connectivity and interoperability in metaverse this contribution provides the protocol map. The following issues were considered:
- functional entities (FEs) in metaverses;
- interfaces and determined protocols of their interconnection based on the standards 		  developed by different SDOs;
- interoperability in metaverse/multiverse.
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[bookmark: _Toc639052033]1. Scope.
This Recommendation describes the protocol map for metaverse (includes multiverse).
[bookmark: _heading=h.26in1rg][bookmark: _Toc981799984]2. References.
[bookmark: _heading=h.lnxbz9]The following ITU-T Recommendations and other references contain provisions, which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published. The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.
[ITU-T Y.4600]	Recommendation ITU-T Y.4600 (2022) Requirements and capabilities of a digital twin system for smart cities
[Editor’s Note: More references will be added in the future meetings.]
[bookmark: _heading=h.35nkun2][bookmark: _Toc1995471187]3. Definitions.
[bookmark: _heading=h.1ksv4uv][bookmark: _Toc632124710]3.1. Terms defined elsewhere.
3.1.1. Metaverse [b-ITU-T FGMV-20]: An integrative ecosystem of virtual worlds offering immersive experiences to users, that modify pre-existing and create new value from economic, environmental, social and cultural perspectives. 
NOTE – A metaverse can be virtual, augmented, representative of, or associated with the physical world. 
3.1.2. Metaverse thing [b-ITU-T FGMV-X]: Alias as avatar of thing, a functional entity inside a metaverse which represents and interacts with an IoT thing outside of the metaverse. 
3.1.3. Digital twin [ITU-T Y.4600]: Digital representation of an object of interest. 
NOTE – A digital twin may require different capabilities (e.g., synchronization, real-time support) according to the specific domain of application. 
3.1.4. Diverse users [b-ISO/IEC 71]: Individuals with differing abilities and characteristics or accessibility needs.
3.1.5. Augmented reality (AR) [b-ITU-T J.301]: A type of mixed reality where 	graphical elements are integrated into the real world in order to enhance user 	experience and enrich information. 
3.1.6. Diverse users [b-ISO/IEC 71]: Individuals with differing abilities and characteristics or accessibility needs.
3.1.7. Extended reality (XR) [b-ITU-T P.1320]: An environment containing real or virtual 
components or a combination thereof, where the variable X serves as a placeholder for any form of new environment (e.g., augmented, assisted, mixed, virtual or diminished reality).
3.1.8. Virtual world [b-ISO/IEC 18039:2019]: Virtual environment, spatial organization of multiple virtual objects, potentially including global behaviour.
3.1.9. Avatar [b-Vocabulary]: Digital entity that can be used as a (visual) representation of the user inside the virtual environments. 
3.1.10 Thing [b-ITU-T Y.4000]: With regard to the Internet of things, this is an object of the physical world (physical things) or the information world (virtual things), which is capable of being identified and integrated into communication networks.
3.1.11 Interoperability [b-ITU-T Y.101]: The ability of two or more systems or applications to exchange information and to mutually use the information that has been exchanged
TBD
[bookmark: _heading=h.44sinio][bookmark: _Toc518399261]3.2. Terms defined in this Recommendation.
TBD
[bookmark: _heading=h.2jxsxqh][bookmark: _Toc395223748]4. Abbreviations and acronyms.
AR		Augmented Reality
VR		Virtual Reality
XR		Extended Reality
ISO		International Organization for Standardization
IEC		International Electrotechnical Commission
SDGs          Sustainable Development Goals
[Editor’s Note: Abbreviations and acronyms are to be added in the future work.]
TBD
[bookmark: _Toc358612465][bookmark: _heading=h.z337ya]5. Conventions.
TBD
[bookmark: _heading=h.3j2qqm3][bookmark: _Toc1360585773]6. Overview.
The metaverse as an integrative ecosystem of virtual worlds offering immersive experiences to users, create new value from economic, environmental, social and cultural perspectives. In this field, standardization processes are important part of developing this complex technologies. At the same time have been significant advancements in the metaverse, it is also facing various challenges. As of now, the metaverse is a grey area with the potential to be beneficial or harmful to those who engage in it. Given that the technology is still in its early stages and rapidly evolving, this creates new challenges [b-fgmv-01]. There are following challenges in metaverse developing:
- interoperability;
- regulation gap;
-  competition;
- digital and physical identity;
- security and  dis/misinformation;
- user privacy; 
- accessibility; 
- sustainability;
- social challenges; 
At the same time, metaverse provides a new extended opportunities. The metaverse can amplify the physical world with AR and VR, enabling seamless interactions in both real and simulated settings through avatars and holograms. This results in more immersive and spatially interactive digital experiences than conventional online platforms [b-FGMV08]. These enhanced perceptions of reality can significantly contribute to the UN Sustainable Development Goals (SDGs). 
System-based approach can help ensure that challenges solving and provides the sustainable opportunities of metaverse. Due that, this Recommendation describes the protocol map for metaverse and it’s interoperability. 

TBD
[bookmark: _Toc959213555]7. General protocol map.
The fig.7.1 shows the general protocol map, which are describes placement of protocols (OSI/IEC stack) and their interconnection. Also this map shows relations to ITU-T FGMV-08 “Design criteria and technical requirements for sustainable metaverse ecosystems” in a field of key energy-hungry components in the metaverse. As s integral part, this protocol map will consider the metaverse reference model, which are based on a digital twin that integrates the virtual and physical worlds [b-FGMV-29].
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[Editor’s Note: fig.7.1. at this moment represent the template, which will be updates during future meetings of SG11. ]
[image: general protocol Map.drawio]
Fig.7.1 - General protocol map for metaverse

[bookmark: _Toc342480856]8. Metaverse functional components.
[Editor’s Note: in this clause will defined the functional components of metaverse and referenced to protocols map in 7 clause. The main classification will be based on the scheme of ITU-T FGMV-08 and related documents from FG MV]

[bookmark: _Toc819572832]9. Interoperability  protocol map.
[Editor’s Note: in this clause protocol map will present interoperability protocols and related issues. The scheme will be based on the main architecture of interoperability in metaverse, which is defined in the ITU-T FGMV-19 (fig. 6-3)]



[bookmark: _heading=h.rxoogxtocmh7][bookmark: _Toc600475566]Appendix I
Use case
[bookmark: _heading=h.sbpbwahhbqqe][Editor’s note: here will be added some use cases, when uses a protocol stacks from map]
[bookmark: _heading=h.vxca1wbrsj4f]
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