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Abstract: This pCR proposes an additional requirement for end-to-end QoS monitoring and enforcement to clause 5.8 of 22.856 0.3.0.
1. Introduction
This pCR proposes to add a new requirement to use case 5.8 to enable improved coordination of multiple services.'
The terminology of requirement 5.8.6-1 is not changed in this pCR, to avoid clashing with other pCRs submitted to SA1 101.
2. Reason for Change
Use case 5.8 aims to coordinate diverse devices that are used for media input and output. Sufficient QoS for these devices to function together is a key functionality of a system that offers rich multi-modal media for mobile metaverse services.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.856-020.
First Change
[bookmark: _Toc120013013][bookmark: _Toc120025131][bookmark: _Toc120025286][bookmark: _Toc120091364][bookmark: _Toc120091518][bookmark: _Toc120013019][bookmark: _Toc120025137][bookmark: _Toc120025292][bookmark: _Toc120091370][bookmark: _Toc120091524]5.8	Supporting multi-service coordination in one metaverse 
[bookmark: _Toc120013014][bookmark: _Toc120025132][bookmark: _Toc120025287][bookmark: _Toc120091365][bookmark: _Toc120091519]5.8.1	Description
There’s a major difference between metaverse and traditional multi-media service, metaverse will be a platform which supports different applications to complete a task such as game, online-working, online-education, etc. Users will have no limitations on the terminals they use. In the 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 coordination in a same game. But in metaverse, the nature of metaverse will support the coordination between different equipment belonging to different applications or brands.
metaverse

[bookmark: _Toc120013015][bookmark: _Toc120025133][bookmark: _Toc120025288][bookmark: _Toc120091366][bookmark: _Toc120091520]5.8.2	Pre-conditions
John has a pair of VR glassed 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 metaverse, there are many different sub-condition such as games, concert, education, etc. And the metaverse application has subscribed different network slice for these different sub-conditions, and different QoS for different flows in different sub-conditions for better user experience. 
[bookmark: _Toc120013016][bookmark: _Toc120025134][bookmark: _Toc120025289][bookmark: _Toc120091367][bookmark: _Toc120091521]5.8.3	Service Flows
1. John opens a 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 metaverse application (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 could feel the brushstrokes with the tactile feedback.
4. In this case, metaverse 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 condition and the video flow and tactile flow in painting condition need to be coordinated, this coordination information need to be share to network for policy modification.
6. The actual performance experienced by the user is end to end, not just the QoS supplied by the 5G system. It is possible to monitor the end to end performance (by the end to end application). If this end to end performance reduces for some reason (out of scope of 3GPP standards and in networks that are not under the control of network operators), the mobile metaverse service informs the 5G system of the new constraint.  Th coordination information is therefore dynamic; the policy in the network can be adjusted.
67. Network will do this dynamic policy modification for John.
[bookmark: _Toc120013017][bookmark: _Toc120025135][bookmark: _Toc120025290][bookmark: _Toc120091368][bookmark: _Toc120091522]5.8.4	Post-conditions
John could use both the VR glasses and the tactile gloves in metaverse with very good user experience.
[bookmark: _Toc120013018][bookmark: _Toc120025136][bookmark: _Toc120025291][bookmark: _Toc120091369][bookmark: _Toc120091523]5.8.5	Existing features partly or fully covering the use case functionality
Editor's Note: The gap compared with the existing features to support the described use case are for further study.

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 between different services to prevent poor user experience due to conflicting XR media. 
Editor’s Note: How to support the coordination is for further study.
[PR 5.8.6-2] Subject to operator policy, the 5G System shall support a mechanism to monitor and enforce end-to-end QoS, where the ends are the mobile metaverse server and the terminal equipment or PIN device that receives or produces mobile metaverse media.
NOTE:	The scope of end-to-end QoS extends from the equipment terminating media services to the application server. In some scenarios, enforcement of QoS can be out of scope of the network operator in the network that lies beyond the 5G network, that is, between the 5G network and the mobile metaverse server, or between the PIN Gateway and PIN device.
End of Changes
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