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1	Impacts 	{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 
	
	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)

	Metaverse
	SA1
	TBD
	Localized Mobile Metaverse Services (TBD)



2.3	Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	

	
	
	



3	Justification
In SA1, Rel-19 FS_Metaverse (TR 22.856) has studied the feasible use cases of localized mobile metaverse services and its requirements. There are several use cases such as Localized Mobile Metaverse Service, Metaverse Conference with user’s digital identity, Spatial Mapping and Localization Service Enabler, and Avatar Communications (see clause 5.1, 5.3, 5.5, and 5.11 of TR 22.856, 1.0.0) that requires system architecture enhancements for 5G system to support Mobile Metaverse services. It is figured out that the mobile metaverse services have distinct characteristics and have service aspects that are not present in any other immersive user services such as XR or VR for today.
In mobile metaverse services, real-time conversational user experience is highly desired for avatar communications. The new type of media file format, media codec, and characteristics of those need to be considered for representing user’s avatar in the network. Moreover, based on the different UE capabilities, various network entity deployments, network conditions, and based on the user’s preferences, the avatar call may be dynamically converted to the video call, or more over normal voice call. The transition between the avatar media call and the other type of calls including video call may be processed in the network in this respect. 
In mobile metaverse services, such as metaverse conference, the user and user’s digital representations, and multiple devices which belongs to the same user should be identified and authenticated. In this study, two kinds of approaches can be considered. The first approach is that the 3GPP core network is act as a user identity provider, so that the core network verifies that the UE authenticates the user using bio information. Digital Identity Authentication as a new service of mobile operators can be a life-enhancing service for a billion of people who have no formal proof of identity today. The second approach is that the third-party act as a user identity provider, the 3GPP core network requires to support the exposure of digital identity services to the trusted third-parties. In this approach, binding of the authenticated user to the 3GPP subscription would be useful, especially when multiple devices are belonging to a single user or when the AF is able to invoke the NEF service using the same user identity provided by the external user identity provider.
The mobile metaverse service aims to provide real-time synchronization and communication among multiple physical/virtual UEs, and multiple Application Servers. And the required KPIs are tighter than other services in between network entities. To fulfil these requirements, 3GPP should support the total end-to-end QoS control from the user devices to the application servers. In particular, the QoS for the wearable user devices tethered over Non-3GPP connections by the UE needs to be guaranteed to support the avatar communications and telecommunications without any disruption. Also, the QoS for the Application servers, in trusted N6 part, needs to be monitored to manage the end-to-end QoS in stable.
The mobile metaverse services support applications that including multiple data flows such as video data flow, audio data flow, haptic data flow, which is an identical characteristics of mobile metaverse services that the differences between the required QoS are significant. If 5GS is possible to manage in per-QoS Flow basis within a PDU Session dynamically, the operators can manage their network resource efficiently for the massive users. The UE Application is the one that knows exactly when and what kind of application traffic (video traffic or haptic traffic of an application) is required by the Application in the UE. In this way, the operator can determine the PCC rules flexibly based on the operator policy or application service requirements. Also, the UE can trigger the network procedure in UE OS independent way. 
4	Objective
The aim of this study work is to investigate and identify the architecture and system level enhancements for 5G system to support Mobile Metaverse services, including:
Objective 1: Enhancements for supporting avatar communications:
1.1) Study how to further enhance IMS procedures with new NFs and/or new services of the NFs to support network rendering and processing for avatar communications, including but not limited to:
· Procedure and signalling of supported media codec for rendering and processing of avatar in the UE and the network with the associated metadata;
· Procedure and signalling of 3D avatar modelling in the network;
· Procedure and signalling of avatar rendering in the network, including partial rendering in the network
1.2) Study how to support interworking between avatar communication and traditional video communication while considering UE capabilities.
1.3) Study how to support dynamic transition between avatar communication and traditional video communication based on the user request.
1.4) Study how to manage and ensure QoS for interactive avatar communications, including but not limited to:
· How to support QoS (e.g. 5QI, packet delay budget, bandwidth, jitter) for the avatar media rendering with network support
Objective 2: Enhancements for supporting Digital Identity Authentication:
2.1) Study how to authenticate digital identity of the user (e.g. digital representations including avatar) with user information (e.g. user’s bio information including finger prints, facial image) in the UE and how to forward the result of the user authentication to the 5GC.
2.2) Study how to expose a digital identity service to AF for 3rd party services, including how to bind the user identity of the external identity provider and the UE subscription either for verifying multiple user devices belonging to the same user or for invoking the NEF services with using the user identity of the external identity provider.
Objective 3: Enhancements for supporting End-to-End QoS Control for Mobile Metaverse services:
3.1) Study how to enable QoS control (including congestion control) and enforcement in total end-to-end range which includes the range between the UE and the tethered wearable devices for mobile metaverse services behind the UE, and the range between the UPF and the Application Server (e.g. N6 part), including but not limited to:
·  L4S support in the gateway UE of the tethered wearable devices; 
·  QoS mapping between 5G QoS Flow and Non-3GPP QoS (e.g. by use of DSCP code);
·  QoS statistics monitoring and analytics for N6 part
3.2) Study how to support dynamic QoS Flow control by the trigger from UE Application traffics for a single PDU Session, including but not limited to:
·  By using existing UE reporting to network procedure (e.g. Traffic Category);
·  By using NEF API from UE Application
3.3) Study how to further enhance traffic handling, monitoring, and analytics for mobile metaverse services. 
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
	23.xyz
	Study on architecture enhancements for 5G Mobile Metaverse services
	TSG#105
	TSG#106
	Samsung 


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
{Note 2: The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".}

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

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

	{E.g. "22.281"}
	{Possible values: 
- either free text (e.g. “CS aspects to be removed") 
- or “Specification to be withdrawn”}
	{E.g. "TSG#89"}
	{Free text}



6	Work item Rapporteur(s)
Samsung 
7	Work item leadership
SA2

8	Aspects that involve other WGs
SA3 - security and privacy aspects will be an important aspect of new mobile metaverse service enablers - to ensure user privacy and to protect against fraudulent digital representation.
SA4 - media aspects are relevant to this study, especially for avatar communications based on IMS and synchronization of media as captured in stage 1 requirements.
SA6 - application enabler aspects will be studied in parallel and coordination between the two studies may be needed for certain functionality, e.g. spatial localization and mapping support, management of digital assets including avatars. 
9	Supporting Individual Members
	Supporting IM name

	Samsung

	Dish

	LG Uplus

	KT Corp

	

	




