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2	Classification of the Work Item and linked work items
2.1	Primary classification
	
	Feature

	
	Building Block

	
	Work Task

	x
	Study Item


2.2	Parent Work Item

	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	N/A



2.3	Other related Work Items and dependencies

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	900027

	Study on supporting tactile and multi-modality communication services
	This study considered related topics to those of this study. The conclusions and use cases will be considered as they may be relevant to this study.

	840015
	Study on NCIS
	This study considered related topics to those of this study. The conclusions and use cases will be considered as they may be relevant to this study.

	860009
	Study on AI/ML model transfer in 5GS
	This study considered image recognition which may play an important part in the Mobile Metaverse study.

	880011
	Study on 5G Glass-type AR/MR Devices
	This study considered many AR use cases and conclusions and observations will be considered as they may be relevant to this study.



3	Justification
The term ‘metaverse’ has been used in various ways to refer to the broader implications of AR and VR. We use it to refer to a persistent, shared, perceived set of interactive perceived spaces. “Metaverse” in diverse sectors evokes a number of possible new experiences, products and services that may emerge once virtual reality and augmented reality become commonly available and find application in our work, leisure and other activities. This study concentrates on a particular meaning and related opportunities that become possible with XR media. Specifically, this study proposes to study potential new services that could be enabled by the mobile telecommunications system in such diverse areas as social, cultural, governmental and business activities.
The area of focus for this study is specifically meant to consider content and services that are associated or applicable only in a particular location. These metaverse services would be mobile in the sense that mobile users would be able to interact with them anywhere and in particular when in the locations where specific services are offered. The study will emphasize locally relevant, persistent, shared content accessed either by users in the proximity or remotely. Examples include sports in which elements of the sport are virtual (e.g. a virtual ball), a government building that provides augmented reality services to improve public access, a building whose interior includes augmented reality décor, etc. Another example is an avatar service, in which a remote user interacts with local users who are physically present.
The study can investigate specific use cases associated with a user presenting himself or herself remotely by means of a representation, an avatar. Such use cases could also provide this user with immersive and interactive media representing the remote location in which the avatar is present, but the focus will be on the local representation of a remote user, and interaction with him or her. That is, the primary focus of ‘remote user representation services’ (including Avatar services) are the implications for those physically present: what new functionalities are required of the 5G system to enable such use cases, if any? 
Though XR media standards advance in 3GPP and the network supports enhanced Mobile Broadband services, there are a number of potential gaps in the services that can be offered with the existing standard as expressed in 5G service requirements. In particular, the following areas may present challenges: for shared interactive services in an environment in which activity is rapid (e.g. sports, driving in vehicles, on a construction site, etc.) it may be challenging to provide timely, synchronized and highly available delivery of low latency media to enable interaction which in the area of games perform comparable to existing sports in terms of responsiveness. Another opportunity to investigate is the ability of providing information vital to the physical safety of those relying on the XR media for warning. Such services will be highly localized and require significant amounts of data: there may be new requirements on the service host environment.
Media aspects of this study include audio and visual aspects. Haptic and multi-modal aspects may also be considered in use cases of this study.

Examples of business opportunities in this domain include entertainment, interior design, and e-government. While services in these areas will emerge with or without this study, it is worthwhile to consider how to best anticipate and support the technical challenges of shared localized experiences received by users of devices that communicate by means of mobile telecommunications standards.
4	Objective
This study will investigate specific use cases and service requirements for 5GS support of enhanced XR-based services, (as XR-based services are an essential part of “Metaverse” services considered in this study,) as well as potentially other functionality, to offer shared and interactive user experience of local content and services, accessed either by users in the proximity or remotely. In particular, the following areas will be studied:
-	Support of interactive XR media shared among multiple users in a single location, including:
-	performance (KPI) aspects; e.g. latency, throughput, connection density
-	efficiency and scalability aspects, for large numbers of users in a single location.
Note: The combination of haptics type of XR media and other non-haptics types XR media will be studied.
-	Identification of users and other digital representations of entities interacting within the metaverse service.
-	Acquisition, use and exposure of local (physical and digital) information to enable metaverse services, including:
-	acquiring local spatial/environmental information and user/UE(s) information (including viewing angle, position and direction);
-	Exposing local acquired spatial, environmental and user/UE information to 3rd parties to enable metaverse services.
-	Other aspects, such as privacy, charging, public safety and security requirements.
The study will also investigate gaps between the identified new potential requirements and the requirements already specified for the 5G system. 
NOTE 1: 	It is acknowledged that there are activities related to the topic Metaverse outside of 3GPP, such as the W3C Open Metaverse Interoperability Group (OMI). These activities may be considered in the form of use cases and related contributions to this study, but there is no specific objective for this study to consider or align with external standardization activities.
NOTE 2: 	A difference between this study item and study of TACMM is that metaverse services would involve coordination of input data from different devices/sensors from different users and coordination of output data to different devices at different destinations to support the same task or application.
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	22.XXX
	Feasibility Study on Localized Mobile Metaverse Services
	TSG 98
	TSG 99
	Guttman, Erik, Samsung
erik.guttman@samsung.com

	
	
	
	
	
	




	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	N/A
	
	



6	Work item Rapporteur(s)
Guttman, Erik, Samsung <erik.guttman@samsung.com>
7	Work item leadership
SA1
8	Aspects that involve other WGs
There are aspects of this study that relate to media standards.
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