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Abstract of the contribution: This paper proposes solution for KI#8.
1 Introduction
This paper proposes new solution for KI#8 in TR 23.700-77, how to support capability negotiation between UE and IMS network for Avatar communications.
2 Proposal
It is proposed to approve following content in TR 23.700-77. 
* * * * First change * * * *
[bookmark: _Toc151785982][bookmark: _Toc23254040][bookmark: _Toc148590871][bookmark: _Toc22950][bookmark: _Toc22214907]6.0	Mapping of Solutions to Key Issues
Table6.0-1: Mapping of Solutions to Key Issues
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[bookmark: _Toc517082226]* * * * Second change * * * *
[bookmark: _Toc148590872][bookmark: _Toc22214908][bookmark: _Toc13110][bookmark: _Toc23254041][bookmark: _Toc500949097]6.X	Solution #X: Support of capability negotiation between UE and IMS network for Avatar communication
[bookmark: _Toc148590873][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc500949099][bookmark: _Toc8365]6.X.1	Description
[bookmark: _Toc22214910][bookmark: _Toc500949101]To enable avatar communications in IMS network, the several capabilities of avatar media processing should be considered whether it is supported in the UE and the IMS network.
By referring the recent SA4 study on Avatar Reference Architecture (S4-232051: TR 26.813 v0.2.1), the capabilities of avatar media processing can be captured as data capture, base avatar generation, animation data generation, and avatar animation.
The avatar media processing capabilities can include followings:
-	Data capture: captures the user’s face and body via cameras, microphones, motion capturing devices, etc.
-	Base avatar generation: generates the Base Avatar from the inputs such as captured video from camera and other sensors information.
-	Animation data generation: generates animation data from raw signals. For example, through the current functional element, the video captured by the camera can be converted into facial feature points, and the audio captured by the microphone can be converted into text, etc.
-	Avatar animtation: generates the animated Avatar with the Base Avatar and Animation data which will be used in the rendering process.
NOTE: The above detail description of each capability is just example, and defining those are not the scope of SA2.
If the UE supports some part of capabilities, the rest of capabilities should be supported by the IMS network (e.g. MF/MRF) or the remote side (the remote IMS network, and/or the remote UE). For example, in case that UE supports data capture, base avatar and animation data generation, and the originating IMS network supports base avatar and animation data generation, then at least the avatar animation capability is required to the terminating side to successfully provide the avatar communication to the UE.
This solution proposes how to negotiate the capabilities of avatar media processing of the UE and the IMS network.
The avatar media processing capability negotiation can be performed after Bootstrap data channel establishment, and before the Application data channel establishment. 
During this negotiation procedure, the IMS DC networks establish/modify the media resource setting in relevant entities, such as DCSF and MF/MRF. For example, if the UE-A and UE-B negotiated that UE-A side is responsible to perform data capture and base avatar/animation data generation, and if the UE-A and UE-A side IMS DC network negotiated that UE-A to perform data capture and the IMS DC network to generate the base avatar and animation data generation, then the corresponding DCSF and MF/MRF resources should be set-up. Meanwhile, if the UE-B and UE-B side IMS DC network negotiated that UE-B to generate the avatar animation, then the UE-B should be anchored to UE-A side MF/MRF and the corresponding resources should be set-up in each side.
[bookmark: _Toc148590874][bookmark: _Toc23254043][bookmark: _Toc25864]6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]The avatar media processing capability negotiation between UE and the IMS network is described in Figure 6.X.2.1.


Figure 6.X.2.1: Avatar media processing capability negotiation between UE and the IMS network
1. The IMS session and the Bootstrap DC have been established between UE-A and UE-B.
2. The UE-A and the originating IMS network negotiate with the UE capabilities of UE-A and the Network capabilities of the originating IMS network. The UE-A and the IMS network provide the supporting capabilities among data capture, base avatar generation, animation data generation, and avatar animation of each side and determine the total capabilities that can be supported by the originating side.
After capability negotiation between the UE-A and the originating IMS network, the UE-A determines of which capabilities are supported by the originating network. For example, in case that UE-A supports data capture, base avatar and data generation, and the originating IMS network supports base avatar and animation data generation, then the UE-A determines that the originating network supports from data capture to base avatar and data generation (the determined capabilities), and also determines that avatar animation capability is required to the terminating side to successfully provide the avatar communication to the UE-A.
NOTE: The capabilities of avatar media processing (e.g. data capture, base avatar generation, animation data generation, and avatar animation) will be aligned with TR 26.813.
Editor's note: How the UE-A and the IMS DC network negotiate the capability, including how the IMS DC network determines its avatar media processing capability and which signalling messages (SIP, DC) should be used, is FFS.
[bookmark: _GoBack]Editor's note: It is FFS whether to include impacts on SIP signalling in this solution.
3. The UE-A sends to UE-B the determined capabilities of avatar media processing that can be supported by the originating side.
4. The UE-B and the terminating IMS network negotiate with the UE capabilities of UE-B and the Network capabilities of the terminating IMS network, in the same manner described in step 2.
5. The UE-B sends to UE-A, the determined capabilities of avatar media processing that can be supported by the terminating side, and informs which capabilities are accepted by the terminating side.
6. The UE-A and the originating IMS network setup the media resources based on the accepted capabilities from the terminating side. For example, if the UE-A and UE-B negotiated that UE-A side is responsible to perform data capture and base avatar/animation data generation, and if the UE-A and UE-A side IMS DC network negotiated that UE-A to perform data capture and the IMS DC network to generate the base avatar and animation data generation, then the corresponding DCSF and MF/MRF resources should be set-up and the MF/MRF resources for the terminating side should be set-up and provided in step 7.
7. The UE-A responses with the media resources for the terminating side to UE-B to complete the capability negotiation.
8. The UE-B and the terminating IMS network setup the media resources based on the accepted capabilities from the originating side. For example, if the UE-A and UE-B negotiated that UE-B side is responsible to perform avatar animation, and if the UE-B and UE-B side IMS DC network negotiated that UE-B to generate the avatar animation, then the UE-B should be anchored to UE-A side MF/MRF with the received resource information in step 7.
9. The UE-B responses with the media resources for the originating side to UE-A to complete the capability negotiation.
Editor's note: How to utilize the bootstrap data channel session to perform step 2 to 9 is FFS. This includes whether and how the UE/IMS AS send the determined capabilities and/or media resources (of MF/MRF) to the other side.
10. The Application Data Channel can be established for UE-A and UE-B.
[bookmark: _Toc148590875][bookmark: _Toc16419][bookmark: _Toc23254044]6.X.3	Impacts on Existing Nodes and Functionality
This solution may have the following impacts to exiting entities and interfaces:
UE:
· UE provides and negotiates the capabilities of avatar media processing with the IMS network and the remote UE.
· UE sets up the media resources based on the negotiation result.
IMS network (IMS AS, DCSF, MF/MRF, DC AS):
· IMS network provides and negotiates the capabilities of avatar media processing with the UE.
· IMS network sets up the media resources based on the negotiation result.

* * * * End of changes * * * *
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