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Abstract: This pCR proposes revision of an existing requirement that is currently 'for further study' for the use case in 5.8. 
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]Introduction
Revises the sole requirement for the use case to add clarity and remove the 'For further study' editor's note.
A clear problem with supporting more than one AR media service at the same time is that the characteristics of the media may vary. For example, one media may be lower resolution or have higher delay than the other. In the example used in the use case, the user is painting on a virtual easel while watching a concert. If the live concert media 'refresh rate' were too slow, inconsistencies would emerge between the foreground (easel) and background (concert). Such gaps would rapidly become apparent to the user (perhaps as gaps or holes in the concert presentation).
The requirement has been restated below as:
[PR 5.8.6-1] The 5G system shall provide the capability of reduce the differences between different mobile metaverse services communication performance for a given UE to prevent inconsistency of experience due to XR media with divergent characteristics, e.g. resolution, latency or packet loss. 
This concretely offers a means to coordinate multiple applications: to provide a capability to reduce the divergence in communication performance between different mobile metaverse services. This is both achievable and not yet supported by the current system. 
The coordination discussed in this pCR is for services that are provided to a single UE, where that UE can have more than one 'terminal equipment' that it serves.
TR 21.905 includes this definition:
Terminal Equipment (TE): Equipment that provides the functions necessary for the operation of the access protocols by the user. A functional group on the user side of a user-network interface (source: ITU-T I.112). 
The UE's 'upper layers' may be in more than one device, e.g. VR glasses, gloves, etc.

Proposal
It is proposed to agree to the changes below to 22.856, 1.0.0.

Start of changes
[bookmark: _Toc128498536]5.8	Supporting multi-service coordination in one mobile metaverse service
[bookmark: _Toc120013014][bookmark: _Toc120025132][bookmark: _Toc120025287][bookmark: _Toc120091365][bookmark: _Toc128498537]5.8.1	Description
There’s a major difference between a metaverse service and traditional multi-media service. A mobile metaverse service provides a platform which supports different applications to complete a task such as gaming, online-working, online-education, etc. Users will have no limitations on the terminals they use. In existing XR applications, specific brand of VR glasses or gloves are required to be used in a game, different brands of VR glassed and gloves will be very hard to map and coordinate in a same game. But in mobile metaverse services, the nature of the standard will support the coordination between different equipment belonging to different applications or brands.
metaverse

[bookmark: _Toc120013015][bookmark: _Toc120025133][bookmark: _Toc120025288][bookmark: _Toc120091366][bookmark: _Toc128498538]5.8.2	Pre-conditions
John has a pair of VR glasses and a pair of tactile gloves. Usually, he uses VR glasses for VR games and tactile gloves for vertical painting where he can feel the brushstrokes. These two activities were running on two different network slices. As the VR glasses was bought to play VR games, the VR game application has a network slice A which is better support the game service. Tactile gloves belong to Brand B which has another network slice B. 
In the mobile metaverse, there are many different types of services such as games, concerts, education, etc. And the mobile metaverse services has subscribed different network slice for these different types of service, and different QoS for different flows accordingly for better user experience. 
[bookmark: _Toc120013016][bookmark: _Toc120025134][bookmark: _Toc120025289][bookmark: _Toc120091367][bookmark: _Toc128498539]5.8.3	Service Flows
1. John opens a mobile metaverse service, in which both VR glasses and tactile gloves are needed, and he would like to draw a picture with tactile gloves and see a live music show at the same time. 
2. In the subscription between mobile metaverse service (which can be hosted by operators or other companies) and network, the video flow, audio flow in live music condition were subscribes to QoS 1 and QoS2 in slice A, the video flow and tactile flow in painting condition were subscribes to QoS 3 and QoS4 in slice B in art painting. 
3. In John’s VR glasses he can see the singer and other listeners and at the same time. At the same time, he can see his painting on a virtual easel and use a virtual brush to paint, while he can feel the brushstrokes with the tactile feedback.
4. In this case, the mobile metaverse service will have a policy to use a same QoS level for the video flows in live music condition and painting condition and inform network on this decision.
5. As John is painting and enjoying the live show at the same time, the coordination between video flow, audio flow in live music mobile metaverse service and the video flow and tactile flow in painting mobile metaverse service need to be coordinated. This coordination information need to be share with the network for policy modification.
6. Network will do this dynamic policy modification for John.
[bookmark: _Toc120013017][bookmark: _Toc120025135][bookmark: _Toc120025290][bookmark: _Toc120091368][bookmark: _Toc128498540]5.8.4	Post-conditions
John used both the VR glasses and the tactile gloves in distinct mobile metaverse services with very good user combined experience.
[bookmark: _Toc120013018][bookmark: _Toc120025136][bookmark: _Toc120025291][bookmark: _Toc120091369][bookmark: _Toc128498541]5.8.5	Existing features partly or fully covering the use case functionality
The 5G system can support different communication performance policies for services and provides some support for resolving conflicts between the policies of different services. 
There is however no way to for the 5G system to coordinate the communication performance delivered so that divergence in communication performance is reduced for distinct services (i.e. from different service providers).
3GPP TS 23.503 [xx] clause 4.3.1 includes the following general requirement "The PCC framework shall allow the resolution of conflicts which would otherwise cause a subscriber's Subscribed Guaranteed Bandwidth QoS to be exceeded.".
3GPP TS 23.503 [xx] clause 6.1.3.7 explains that "Service pre-emption priority enables the PCF to resolve conflicts where the activation of all requested active PCC rules for services would result in a cumulative authorized QoS which exceeds the Subscribed Guaranteed bandwidth QoS.".
A note in 3GPP TS 23.503 [xx] clause 6.1.3.7 includes the following sentence: "Normative PCF requirements for conflict handling are not defined.".

Editor's Note: The gap compared with the existing features to support the described use case are for further study.
[bookmark: _Toc120013019][bookmark: _Toc120025137][bookmark: _Toc120025292][bookmark: _Toc120091370][bookmark: _Toc128498542]5.8.6	Potential New Requirements needed to support the use case
[PR 5.8.6-1] The 5G system shall provide the capability of coordination reducing the differences between different mobile metaverse services communication performance for a given UE to prevent poor userinconsistency of experience due to conflicting XR media with divergent or conflicting characteristics, e.g., resolution, latency or packet loss. 
NOTE:	The UE can provide communication services for more than one terminal equipment.
Editor’s Note: How to support the coordination is for further study.
Next change
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