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Abstract of the contribution: This contribution proposes a new solution for KI#8.
1	Discussion
KI#8 contains multiple aspects to study about Support of IMS Avatar Communication.
This contribution picks up three aspects in the below and proposes a solution:
-	"how to enable service/capability negotiation between UE and IMS network",
-	"how Avatar objects [..] are stored and accessed by [..] UE and/or IMS network nodes [..]."
-	"how to enable [..] transcoding between a MMTel [..] and IMS Avatar [..]."
In particular, the negotiation takes place at an early timing, i.e., call setup, in this solution.
This is a revision of S2-2400679. The "Capability negotiation" part in the below is the same as that contained in S2-2400679. The other parts are new addition.
2	Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-77 according to the following text.

[bookmark: _Toc148441670][bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc23254037][bookmark: _Hlk158805823]********** First Change **********
References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G system, Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[5]	3GPP TS 23.228: "IP Multimedia Subsystem (IMS)".
[6]	3GPP TS 26.114: "Media handling and interaction".
[7]	3GPP TS 22.261: "Service requirements for the 5G system".
[8]	3GPP TR 26.813: "Study of Avatars in Real-Time Communication Services".
[9]	3GPP TS 22.156: "Mobile Metaverse Services".
[10]	3GPP TS 24.229: "IP Multimedia Call Control based on SIP and SDP; Stage 3".
[11]	3GPP TS 24.607: "Originating Identification Presentation (OIP) and Originating Identification Restriction (OIR) using IP Multimedia (IM) Core Network (CN) subsystem".
[12]	3GPP TS 29.175: "IP Multimedia Subsystem; IP Multimedia Subsystem (IMS) Application Server (AS) Services Stage 3 (Release 18)".
[13]	3GPP TS 23.222: "Functional architecture and information flows to support Common API Framework for 3GPP Northbound APIs; Stage 2".
[14]	IETF RFC 3725: "Best Current Practices for Third Party Call Control (3pcc) in the Session Initiation Protocol (SIP)".
[15]	3GPP TS 24.341: "Support of SMS over IP networks".
[16]	3GPP TR 22.873: "Study on evolution of the IP Multimedia Subsystem (IMS) multimedia telephony service".
[17]	ATIS-1000074: "Signature-based Handling of Asserted information using Tokens (SHAKEN)".
[18]	IETF draft-ietf-stir-passport-rcd-26: "PASSporT Extension for Rich Call Data".
Editor's note:	The above document cannot be formally referenced until it is published as an RFC.
[19]	IETF draft-ietf-sipcore-callinfo-rcd-08: "SIP Call-Info Parameters for Rich Call Data".
Editor's note:	The above document cannot be formally referenced until it is published as an RFC.
[x]	VRM – 3D Avatar File Format for VR (https://vrm-c.github.io/vrm.dev.en/index)
********** Next Change **********
[bookmark: _Toc148590871][bookmark: _Toc22214907][bookmark: _Toc22950][bookmark: _Toc24853][bookmark: _Toc23254040][bookmark: _Toc157759417]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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********** Next Change (All new text) **********
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157760687]6.X	Solution #X: Early capability negotiation for IMS Avatar Communication
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc157760688]6.X.1	Description
6.X.1.1	General
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]SA4 introduces Avatar Reference Architecture, as shown in clause 7 of TR 26.813, and defines Base Avatar and Animation Data, which are combined and produces Animated Avatar. This solution relies on those SA4 definitions.
6.X.1.2	Capability negotiation
6.X.1.2.1	Definition of Avatar type and Required UE avatar capability
This solution defines multiple Base Avatars, one of which a user can choose and use, as a combination of Avatar type and Required UE avatar capability. Avatar type can be "official" or "private" or else. Required UE avatar capability can be e.g., "VRM[x] version xx", which indicates UE is required to be capable of using a file format of VRM[x] version xx, or else. In general, UE capability needed for Avatar communication is divided into two: capability for sending Avatar and capability for receiving Avatar. The former includes capabilities of capturing data for user behaviour, converting the data to Animation Data, and sending the Animation Data to the receiving side. The latter includes capabilities of receiving Base Avatar and Animation Data, rendering them into Animated Avatar, and presenting it to a user. But in this solution, UE is considered to have a certain Required UE avatar capability if the UE has capabilities both for the sending side and the receiving side related to a certain file format addressing Avatar. This way of definition is introduced to narrow choices for capability negotiation and to allow early completion of the capability negotiation.
Editor's note:	SA4 needs to be involved to see if the above way of capability negotiation is appropriate.
6.X.1.2.2	Negotiation steps
A caller chooses an Avatar type of the caller. An originating UE A sends Offered Required UE avatar capability list to a terminating UE B. UE B sends Accepted Required UE avatar capability list to UE A. UE A sends Selected Required UE avatar capability, and Base Avatar and default Animation Data of the caller according to the Selected Required UE avatar capability to UE B. UE B presents Animated Avatar of the caller and alerts. A callee chooses an Avatar type of the callee and answers the call. UE B sends Base Avatar and default Animation Data of the callee according to the Selected Required UE avatar capability to UE A. UE A presents Animated Avatar of the callee and notifies that the callee has responded. After that, UE A and UE B exchange Animation Data and continue Avatar Communication. The Animation Data can be sent and received by using an application data channel.
Editor's note:	SA4 needs to be involved to see if the above way of capability negotiation is appropriate.
6.X.1.3	Avatar objects storage and access
Base Avatar and default Animation Data in the above description are actually a pointer (e.g., URL) to retrieve them. This solution proposes to introduce DAC (i.e., Digital Asset Container) to store Base Avatar and default Animation Data among others. UE B receives a URL from UE A and accesses NEF of PLMN of UE A by using the URL. The NEF converts the URL to an internal URL, accesses DAC of UE A, retrieves the actual data of Base Avatar and default Animation Data, and send them to UE B. UE A does the same.
NOTE:	Control to allow only an authorized entity to access NEF relies on the CAPIF functionality. That is not part of this solution.
6.X.1.4	Transcoding of Avatar
There are cases that UE B does not have a capability necessary to handle avatar and that UE A still wants to show avatar. This solution proposes to introduce a pro-active transcoding for those cases. It is assumed that Animation Data is sent and received by using an application data channel. DSCF in PLMN of UE A instructs MF to reserve a resource for rendering avatar and sending it as a video media to UE B, as a preparation for a case that UE B does not have a relevant capability. The DSCF adds a sendonly video media description and informs UE B. Depending on the response from UE B, the DSCF releases the resource reserved in MF.
[bookmark: _Toc157760689][bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]6.X.2	Procedures
6.X.2.1	Storing Avatar objects into DAC


Figure 6.X.2.1-1: Storing Avatar objects into DAC
1.	UE application requests NEF to store Base Avatar and default Animation Data.
2.	NEF requests DAC to store Base Avatar and default Animation Data.
3.	DAC stores Base Avatar and default Animation Data. DAC sends a response containing a URL to access the stored data to NEF.
4.	NEF creates an URL accessible from an external entity linked to the URL that the NEF has received from DAC. NEF sends a response containing the external URL to the UE application.
6.X.2.2	Early capability negotiation and transcoding
6.X.2.2.1	Transcoding is not needed


Figure 6.X.2.2.1-1: Early capability negotiation and transcoding is not needed.
1.	UE 1. Caller selects an Avatar type and makes a call. UE A sends SIP INVITE containing SDP offer for an audio media and an application DC media with Offered Required UE avatar capability list.
2.	IMS AS sends a message to DCSF.
3.	DCSF instructs MF/MRF to reserve a resource for rendering avatar and sending it as a video media to UE B.
4.	DCSF sends a message to IMS AS.
5-6. IMS AS sends SIP INVITE containing SDP offer for an audio media, a sendonly video media and an application DC media with Offered Required UE avatar capability list.
7-8. IMS AS receives 18X containing SDP answer for an audio media, a recvonly video media and an application DC media and with Accepted Required UE avatar capability list.
9.	IMS AS sends a message to DCSF.
10.	DCSF recognizes that UE B has a sufficient capability to handle avatar communication and instructs MF/MRF to release the resource reserved for transcoding.
11.	DCSF sends a message to IMS AS.
12.	IMS AS sends 18X containing SDP answer for an audio media and an application DC media and with Accepted Required UE avatar capability list.
13.	During message exchange for PRACK and UPDATE, UE A sends SDP offer for an audio media and an application DC and with Selected Required UE avatar capability and URL to access NEF to retrieve Base Avatar and default Animation Data.
14.	UE B accesses NEF by using the URL and receives Base Avatar and default Animation Data.
15.	UE B alerts while showing Animated Avatar. Callee selects an Avatar type and picks up the call. UE B sends SIP 200 OK containing URL to access NEF to retrieve Base Avatar and default Animation Data.
16.	UE A accesses NEF by using the URL and receives Base Avatar and default Animation Data. UE A starts showing Animated Avatar.
17.	UE A responds with Ack.
18.	An audio media and an application DC media are setup between UE A and UE B. Animation Data is exchanged in the application DC media.
6.X.2.2.2	Transcoding is needed


Figure 6.X.2.2.2-1: Early capability negotiation and transcoding is needed.
1-6. The same as in the previous figure.
7-8. IMS AS receives 18X containing SDP answer for an audio media and a recvonly video media.
9.	IMS AS sends a message to DCSF.
10.	DCSF recognizes that UE B cannot handle avatar communication and updates MF/MRF e.g., with IP address of UE B.
11.	DCSF sends a message containing Accepted Required UE avatar capability list of MF/MRF to IMS AS.
12.	IMS AS sends 18X containing SDP answer for an audio media and an application DC media and with Accepted Required UE avatar capability list.
13.	During message exchange for PRACK and UPDATE, UE A sends SDP offer for an audio media and an application DC and with Selected Required UE avatar capability and URL to access NEF to retrieve Base Avatar and default Animation Data.
14.	DCSF accesses NEF by using the URL and receives Base Avatar and default Animation Data. DCSF sends them to MF/MRF.
15.	UE B alerts. Callee picks up the call. UE B sends SIP 200 OK.
16.	UE A responds with Ack.
17.	An audio media is setup between UE A and UE B. An application DC media is setup between UE A and MF/MRF. Animation Data is sent from UE A to MF/MRF in the application DC. MF/MRF renders Animated Avatar. A sendonly video media is setup between MF/MRF and UE B. Video of the Animated Avatar is sent from MF/MRF to UE B in the sendonly video media.
[bookmark: _Toc157760690]6.X.3	Impacts on services, entities and interfaces
The solution has the following impacts:
DAC:
-	This stands for Digital Asset Container. DAC is a new NF that stores Base Avatar and default Animation Data among others.
NEF:
-	NEF is to be capable of handling a mapping of an external URL and an internal URL to DAC.
UE:
-	UE is to be capable of performing the avatar capability negotiation.
-	UE is to be capable of retrieving avatar related data via NEF and rendering avatar.
DCSF:
-	DSCF is to be capable of controlling the pro-active transcoding.
MF/MRF:
-	MF/MRF is to be capable of rendering avatar and sending it in video media.
********** End of Changes **********
[bookmark: _Hlk158806653][bookmark: _Hlk158806654][bookmark: _Hlk158806657][bookmark: _Hlk158806658][bookmark: _Hlk158806671][bookmark: _Hlk158806672]3GPP
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