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Abstract of the contribution: This contribution proposes an update of solution #17 on Support of IMS Avatar Communication using data channel.
1 Introduction
The paper addresses several open editor notes in solution #17.
2	Proposal
It is proposed to add following text to TR 23.700-77.

* * * * First change* * * *
[bookmark: _Toc157759536]
6.17	Solution #17: Solution for support of IMS avatar communication using data channel
[bookmark: _Toc157759537]6.17.1	Description



Figure 6.17.1-1: Architecture to support IMS avatar communication
To support of IMS avatar communication, the architecture is enhanced as follows:
Digital Asset Container (DAC):
-	The Digital Asset Container is used for storing and retrieving the avatar model from 5GC. DAC can be internal to the PLMN, e.g. a new network function, a part of network function (HSS, UDM, IMS AS), a XR application server or a web server within the IMS and/or 5GC; or DAC can be external to the PLMN, e.g. a webserver of a cloud provider,
XR Application Server (XR AS):
-	The XR Application Server is responsible for XR service control related to XR communication, including XR session media control, XR media capability negotiation with the UE.
Editor's note:	The definition of the reference point and the interaction between DAC and XR Application Server is for FFS.
Three new information elements are defined as follows:
Avatar metadata:
-	Avatar metadata is the 2D/3D representational content/model of an avatar stored in a file, which can be accessed via a URL. Avatar metadata are stored in the DAC. The avatar metadata, or a reference of the avatar metadata (e.g. identifier), is associated per subscriber and/or per subscriber's user identifier. Avatar metadata needs to correspond to face, full body, or a portion of the body. Additional metadata can be associated with the avatar metadata, e.g. format, resolution, access/usage rights & time, date of creation, licensing, etc.
Avatar-id:
-	Avatar metadata are accessible via an Avatar-id and can be fetched from the DAC using the Avatar-id. It can be an integer, string, UUID, or a URI (URN or URL). 
Avatar media:
-	Avatar media is a media stream (e.g. video) that mixes gesture/movement using avatar metadata. It can be a combination of (real-time) face/gesture movement and the avatar metadata. Avatar media shall be encrypted using the standard secured RTP or data channel mechanism using DTLS.
Editor's note:	The avatar-related terminology will be updated once agreed upon.
Editor's note:	Further details regarding the three information elements above are FFS.
[bookmark: _Toc157759538]6.17.2	Procedures
Supporting IMS avatar communication including providing avatar or a reference to one or several avatars in the IMS signalling, downloading and negotiating the avatar with B-party. In the proposed solutions of this document, avatar can be transferred via data channel, and rendering of avatar media can be performed by network, UE-A, or UE-B, which are described in clauses 6.17.2.1, 6.17.2.2, and 6.17.2.3, respectively.
[bookmark: _Toc157759539]6.17.2.1	Network centric IMS avatar call flow using data channel
Based on Figure AC.9.3.2-1 in clause AC.9.3.2 of TS 23.228 [5], Figure 6.17.2.1-1 depicts a call flow to establish a network centric IMS avatar call with rendering in the network. UE-A avatar media are transmitted to UE-B via MF/MRF.



Figure 6.17.2.1-1: Establishment of network centric IMS avatar call using data channel
The main steps in the call flow are as follows:
1.	The UE-A initiates an IMS session and establishes audio and video session connections with the UE-B. The bootstrap data channel(s) are established at the same time for both the UE-A and UE-B.
2.	The UE-A decides to request network media rendering of an avatar intended to use for the call based on its status such as power, signal, computing power, internal storage, etc. The UE-A selects the Avatar-id of the avatar.
Editor's note:	How the UE-A is configured or is aware of the Avatar-id is for FFS.
3.	The UE-A performs the XR media rendering negotiation with the XR Application Server. The negotiation includes usage of the Avatar-id.
4.	If the negotiation result is successful in step 3, the UE-A initiates new P2A application data channels, which are used for XR data transmission between the UE-A and the network. During the P2A application data channel establishment procedure, the DCSF will instruct the MF/MRF via IMS AS how to establish the data channel and corresponding media processing specification.
5(Optional). IMS AS initiates a media re-negotiation request with UE-A by exchanging the Avatar-id via the application DC, to connect UE-A's audio/video media stream to MF/MRF. UE-A provides to the XR Application Server via the application DC the Avatar-id of the avatar intended to use for the call.
6.	IMS AS initiates a media re-negotiation request with UE-B, to connect UE-B's audio/video media stream to MF/MRF. The Avatar-id is exchanged with UE-B to indicate about the avatar session during the signalling. UE-B has the option to reject the avatar alone or terminate the session based on Avatar-id.
Editor's note:	The SDP content is to be decided by SA4.
NOTE:	The SDP content is to be decided by SA4.
[bookmark: _Hlk158653050]7.	If the negotiation result is successful in step 6, the IMS AS notifies the XR Application Server about the completion of media negotiation between the IMS AS with UE-A and UE-B.
87.	The XR Application Server retrieves the avatar metadata using the Avatar-id and UE identity from DAC.
Editor's note:	How the XR Application Server is triggered to download the Avatar metadata is FFS.
98.	The DAC responds to the XR Application Server with the avatar metadata.
10.	The XR Application Server acknowledges with a response to the IMS AS about the successful avatar downloading.
119.	The XR Application Server starts controlling the XR media rendering.
120.	The XR Application Server sends the avatar metadata to MF/MRF and requests rendering of the avatar by MF/MRF.
131.	The UE-A captures XR data and sends it information about UE-A to MF/MRF.
Editor's note:	What information about UE-A to be sent is FFS.
142.	The MF/MRF receives the XR datainformation of UE-A from the UE-A and applies replaces the face/body with the selected avatar metadata, e.g. via face detection and/or recognition mechanisms.
153.	The rendered avatar media is sent as regular audio/video media to UE-B.
Editor's note:	If the audio should be part of the avatar media is FFS.
164.	The rendered avatar media is sent back to the UE-A as feedback (same content as the one sent to the UE-B in step 153), e.g. to display a thumbnail view of the avatar to the UE-A in the IMS session.
[bookmark: _Toc157759540]6.17.2.2	UE-A centric IMS avatar call flow using data channel
Based on Figure AC.9.3.1-1 in clause AC.9.3.1 of TS 23.228 [5], Figure 6.17.2.2-1 depicts a call flow procedure to establish a UE centric IMS avatar call with rendering in the UE-A.


 
Figure 6.17.2.2-1: Establishment of UE-A centric IMS avatar call using data channel
The main steps in the call flow are as follows:
1.	The UE-A initiates an IMS session and establishes audio and video session connections with the UE-B. The bootstrap data channel(s) are established at the same time for both the UE-A and UE-B.
2.	The UE-A decides to request UE-A media rendering of an avatar intended to use for the call based on its status such as power, signal, computing power, internal storage, etc. The UE-A selects the Avatar-id of the avatar.
Editor's note:	How the UE-A is configured or is aware of the Avatar-id is for FFS.
3.	The UE-A performs the XR media rendering negotiation with the XR Application Server. The negotiation includes usage of the Avatar-id.
4.	If the negotiation result is successful in step 3, the UE-A initiates new P2A application data channel, which are used for XR data transmission between the UE-A and the network. During the P2A application data channel establishment procedure, the DCSF will instruct the MF/MRF via IMS AS how to establish the data channel and corresponding media processing specification.
5.	IMS AS initiates a media re-negotiation request with UE-B, to connect UE-B's audio/video media stream to MF/MRF. The Avatar-id is exchanged with UE-B to indicate about the avatar session during the signalling. UE-B has the option to reject the avatar alone or terminate the session based on Avatar-id.
Editor's note:	The SDP content is to be decided by SA4.
NOTE:	The SDP content is to be decided by SA4.
6.	If the negotiation result is successful in step 5, the IMS AS notifies the XR Application Server about the completion of media negotiation between the IMS AS with UE-A and UE-B.
76-119.	The XR Application Server requests DAC to retrieve avatar metadata by providing UE-identity and Avatar-id via DC, and send the avatar metadata to the UE-A. If the UE-A has the association avatar metadata available in cache, step 76-119 shall be skipped.
Editor's note:	How the XR Application Server is triggered to download the Avatar metadata is FFS.
120.	The UE-A locally mixes the avatar metadata together with the audio/video media received from local sensors (e.g. camera) to animate the avatar (the rendered avatar audio/video media).
131.	The UE-A sends the rendered avatar audio/video media as regular video media to the UE-B.
[bookmark: _Toc157759541]6.17.2.3	UE-B centric IMS avatar call flow using data channel
Based on Figure AC.9.3.1-1 in clause AC.9.3.1 of TS 23.228 [5], Figure 6.17.2.3-1 depicts a call flow procedure to establish a UE centric IMS avatar call with rendering in the UE-B.



Figure 6.17.2.3-1: Establishment of UE-B centric IMS avatar call using data channel
The main steps in the call flow are as follows:
1.	The UE-A initiates an IMS session and establishes audio and video session connections with the UE-B. The bootstrap data channel(s) are established at the same time for both the UE-A and UE-B.
2.	The UE-A decides to request UE-B media rendering of an avatar intended to use for the call based on its status such as power, signal, computing power, internal storage, etc. The UE-A selects the Avatar-id of the avatar.
Editor's note:	How the UE-A is configured or is aware of the Avatar-id is for FFS.
3.	The UE-A performs the XR media rendering negotiation with the XR Application Server and the UE-B. The Avatar-id is exchanged with UE-B to indicate about the avatar session during the signalling.
4.	If the negotiation result is successful in step 3, the UE-B initiates new P2A application data channels, which are used for XR data transmission between the UE-A and UE-B. During the P2A application data channel establishment procedure, the DCSF will instruct the MF/MRF via IMS AS how to establish the data channel and corresponding media processing specification.
5.	IMS AS initiates a media re-negotiation request with UE-B, to connect UE-B's audio/video media stream to MF/MRF. UE-B has the option to reject the avatar alone or terminate the session based on Avatar-id.
NOTE:	The SDP content is to be decided by SA4.
6.	If the negotiation result is successful in step 5, the IMS AS notifies the XR Application Server about the completion of media negotiation between the IMS AS with UE-A and UE-B.
76-119.	The XR Application Server requests DAC to retrieve avatar metadata by providing UE-identity and Avatar-id via DC, and send the avatar metadata to the UE-B. If the UE-B has the association avatar metadata available in cache, step 76-119 shall be skipped.
Editor's note:	How the XR Application Server is triggered to download the Avatar metadata is FFS.
10.	The UE-A captures XR data and sends it information about UE-A to UE-B.
Editor's note:	What information about UE-A to be sent is FFS.
11.	The UE-B locally mixes the avatar metadata together with the received information of UE-A to animate the avatar (the rendered avatar audio/video media).
[bookmark: _Toc157759542]6.17.3	Impacts on existing nodes and functionality
Impacted nodes and functionality are listed as follows:
-	DAC: stores avatar model, names, and further data, based on avatar ID.
-	XR Application Server: retrieves avatar model from DAC based on avatar ID and user identity, triggers MF/MRF rendering/transcoding.
-	IMS AS: supports avatar call, provide avatar ID to XR Application Server.
-	MF/MRF: enables avatar rendering/transcoding.
-	UE (UE-A centric or UE-B centric): selects and sends avatar ID, downloads avatar model via IMS data channel, negotiates avatar codec (optional) with other parties and networks via SIP/SDP, provides rendering capability (optional).

* * * * End of changes* * * *


Microsoft_Visio_Drawing.vsdx
N33
DAC
NEF
IMS AS
HSS
S-CSCF
P-CSCF
UE-A
IBCF
DC4
DC3
N72
N71
N70
DC1
MDC2
MDC1
DC2/Mr’ or Cr
Mx
Mb
Ix
Iq
Mw
Gm
XR Application Server
DCSF
MF/MRF
IMS-AGW
TrGW
IMS-AGW
Terminating IMS network
ISC



image3.emf
UE-A

P/I/S-CSCF/IMS-

AGW

IMS AS DCSF

Terminating IMS 

Core

Originating Side

MF/MRF

XR Application 

Server

1. Audio/Video Session Establishment and Bootstrap Data Channel Establishment for both UE-A and UE-B

12.Performs XR media rendering

2. Decide to request network media 

rendering based on its status

8. Response with avatar metadata

13.Send rendered UE-A avatar media over RTP

9. Start controlling the 

XR media rendering

4. Application Data Channels establishment between UE-A and IMS network

5. Media re-Negotiation with Avatar-id between UE-A and IMS network, for anchoring UE-A͛s audio/video to MF/MRF

6. Media re-Negotiation between UE-B and IMS network with Avatar-id, for anchoring UE-B͛s audio/video to MF/MRF

DAC

11. Send information about UE-A over RTP

7. Request avatar metadata with Avatar-id and UE identity

10. Send Avatar metadata to MF/

MRF or network assisted rendering 

14.Send rendered UE-A avatar media over RTP

UE-B

3. XR media rendering negotiation between UE-A and IMS network with Avatar-id


oleObject2.bin

image4.emf
UE-A

P/I/S-CSCF/IMS-

AGW

IMS AS DCSF

Terminating IMS 

Core

Originating Side

MF/MRF

XR Application 

Server

1. Audio/Video Session Establishment and Bootstrap Data Channel Establishment for both UE-A and UE-B

14.Performs XR media rendering

2. Decide to request network media 

rendering based on its status

9. Response with XR Avatar metadata

15.Send rendered with UE-A Avatar media, audio, video over RTP

11. Start controlling the XR media rendering

4. Application Data Channels Establishment between UE-A and IMS network

5. Media re-Negotiation with Avatar-id between UE-A and IMS network, for anchoring UE-A͛s audio/video to MF/MRF

6. Media re-Negotiation between UE-B and IMS network with Avatar-id, for anchoring UE-B͛s audio/video to MF/MRF

DAC

13. Send audio/video media over RTP

8. Request XR Avatar metadata with Avatar-id, UE identity

12. Send XR Avatar metadata to MF/

MRF or network assisted rendering 

16.Send rendered with UE-A Avatar media, audio/video over RTP

UE-B

         3. XR media rendering negotiation between UE-A and IMS network with Avatar-id

7. Notifies XR AS about the media negotiation completion. 

10. Successful Response


Microsoft_Visio_Drawing1.vsdx
UE-A
P/I/S-CSCF/IMS-AGW
IMS AS
DCSF

Terminating IMS Core

Originating Side
MF/MRF
XR Application Server
1. Audio/Video Session Establishment and Bootstrap Data Channel Establishment for both UE-A and UE-B
14.Performs XR media rendering

2. Decide to request network media rendering based on its status
9. Response with XR Avatar metadata
15.Send rendered with UE-A Avatar media, audio, video over RTP
11. Start controlling the XR media rendering
4. Application Data Channels Establishment between UE-A and IMS network
5. Media re-Negotiation with Avatar-id between UE-A and IMS network, for anchoring UE-A’s audio/video to MF/MRF
6. Media re-Negotiation between UE-B and IMS network with Avatar-id, for anchoring UE-B’s audio/video to MF/MRF
DAC

13. Send audio/video media over RTP

8. Request XR Avatar metadata with Avatar-id, UE identity

12. Send XR Avatar metadata to MF/MRF or network assisted rendering

16.Send rendered with UE-A Avatar media, audio/video over RTP
UE-B
3. XR media rendering negotiation between UE-A and IMS network with Avatar-id


7. Notifies XR AS about the media negotiation completion.
10. Successful Response



image5.emf
UE-A

IMS AS DCSF UE-B

10. XR with avatar media 

rendering and encoding

Terminating IMS 

Core

Originating Side

Terminating  Side

MF/MRF

XR Application 

Server

1. Audio/Video Session Establishment for both UE-A and UE-B and Bootstrap Data Channel Establishment for both UE-A

4. Application data channel establishment between both UE-A and IMS network 

11. Send rendered UE-A avatar media over RTP

IBCF/TrGW

P/I/S-

CSCF/IMS-AGW

DAC

9. Success/Failure Response 

8. Send avatar metadata with Avatar-id and UE identity

6. Request avatar metadata with Avatar-id and UE identity

7. Response with avatar metadata

5. Media re-Negotiation between UE-B and IMS network with Avatar-id, for anchoring UE-B͛s audio/video to MF/MRF

2. Decide to request UE-A media 

rendering based on its status

3. XR media rendering negotiation between UE-A and IMS network with Avatar-id


oleObject3.bin

image6.emf
UE-A

IMS AS DCSF UE-B

12. XR with Avatar media 

rendering and encoding

Terminating IMS 

Core

Originating Side

Terminating  Side

MF/MRF

XR Application 

Server

13. Send rendered UA-A avatar media over RTP

IBCF/TrGW

P/I/S-

CSCF/IMS-AGW

DAC

10. Send avatar metadata With Avatar-id and UE identity

8. Response with XR Avatar metadata 

7. Request Avatar metadata with Avatar-id and UE identity

1. Audio/Video Session Establishment for both UE-A and UE-B and Bootstrap Data Channel Establishment for both UE-A

2. Decide to request UE-A media 

rendering based on its status

   3. XR media rendering negotiation between UE-A and IMS network with Avatar-id

11. Success/Failure Response

6. Notifies XR AS about the media negotiation completion.

9. Successful Response 

4. Application data channel establishment between both UE-A and IMS network

5. Media re-negotiation between UE-B and IMS network with Avatar-id for anchoring UE-B's audio/video to MF/MRF


Microsoft_Visio_Drawing2.vsdx
UE-A
IMS AS
DCSF
UE-B

12. XR with Avatar media rendering and encoding

Terminating IMS Core

Originating Side
Terminating  Side
MF/MRF
XR Application Server
13. Send rendered UA-A avatar media over RTP
IBCF/TrGW

P/I/S-CSCF/IMS-AGW
DAC

10. Send avatar metadata With Avatar-id and UE identity

8. Response with XR Avatar metadata

7. Request Avatar metadata with Avatar-id and UE identity
1. Audio/Video Session Establishment for both UE-A and UE-B and Bootstrap Data Channel Establishment for both UE-A
2. Decide to request UE-A media rendering based on its status
3. XR media rendering negotiation between UE-A and IMS network with Avatar-id

11. Success/Failure Response

6. Notifies XR AS about the media negotiation completion.

9. Successful Response
4. Application data channel establishment between both UE-A and IMS network
5. Media re-negotiation between UE-B and IMS network with Avatar-id for anchoring UE-B's audio/video to MF/MRF



image7.emf
UE-A

IMS AS DCSF UE-B

11. XR with avatar media 

rendering and encoding

Terminating IMS 

Core

Originating Side

Terminating  Side

MF/MRF

XR Application 

Server

10. Send information about UE-A over RTP

IBCF/TrGW

P/I/S-

CSCF/IMS-AGW

DAC

9. Success/Failure Response 

8. Send avatar metadata with Avatar-id and UE identity

6. Request avatar metadata with Avatar-id and UE identity

7. Response with avatar metadata

1. Audio/Video Session Establishment for both UE-A and UE-B and Bootstrap Data Channel Establishment for both UE-A

4. Application data channel establishment between both UE-A and UE-B 

5. Media re-Negotiation between UE-B and IMS network, for anchoring UE-B͛s audio/video to MF/MRF

2. Decide to request UE-B media 

rendering based on its status

3. XR media rendering negotiation with XR Application Server and UE-B  by UE-A, including Avatar-id


oleObject4.bin

image8.emf
UE-A

IMS AS DCSF UE-B

13. XR with Avatar media 

rendering and encoding

Terminating IMS 

Core

Originating Side

Terminating  Side

MF/MRF

XR Application 

Server

12. Send XR data about UE-A over RTP

IBCF/TrGW

P/I/S-

CSCF/IMS-AGW

DAC

10. Send avatar metadata With Avatar-id and UE identity

8. Response with XR Avatar metadata 

7. Request Avatar metadata with Avatar-id and UE identity

1. Audio/Video Session Establishment for both UE-A and UE-B and Bootstrap Data Channel Establishment for both UE-A

2. Decide to request UE-B media 

rendering based on its status

   3. XR media rendering negotiation with XR Application Server and UE-B by UE-A, including  Avatar-id

11. Success/Failure Response

6. Notifies XR AS about the media negotiation completion.

9. Successful Response 

4. Application data channel establishment between both UE-A and UE-B

5. Media re-negotiation between UE-B and IMS network, for anchoring UE-B͛s audio/video to MF/MRF


Microsoft_Visio_Drawing3.vsdx
UE-A
IMS AS
DCSF
UE-B

13. XR with Avatar media rendering and encoding

Terminating IMS Core

Originating Side
Terminating  Side
MF/MRF
XR Application Server
12. Send XR data about UE-A over RTP
IBCF/TrGW

P/I/S-CSCF/IMS-AGW
DAC

10. Send avatar metadata With Avatar-id and UE identity

8. Response with XR Avatar metadata

7. Request Avatar metadata with Avatar-id and UE identity
1. Audio/Video Session Establishment for both UE-A and UE-B and Bootstrap Data Channel Establishment for both UE-A
2. Decide to request UE-B media rendering based on its status
3. XR media rendering negotiation with XR Application Server and UE-B by UE-A, including  Avatar-id

11. Success/Failure Response

6. Notifies XR AS about the media negotiation completion.

9. Successful Response
4. Application data channel establishment between both UE-A and UE-B
5. Media re-negotiation between UE-B and IMS network, for anchoring UE-B’s audio/video to MF/MRF



image1.emf
N33

DAC NEF

IMS AS HSS

S-CSCF

P-CSCF

UE-A

IBCF

DC4

DC3

N72

N71

N70

DC1

MDC2

MDC1 DC11/Mr͛�or Cr

Mx

Mb

Ix

Iq

Mw

Gm

XR Application Server

DCSF

MF/MRF

IMS-

AGW

TrGW

IMS-

AGW

Terminating 

IMS network

ISC


oleObject1.bin

image2.emf
N33

DAC NEF

IMS AS HSS

S-CSCF

P-CSCF

UE-A

IBCF

DC4

DC3

N72

N71

N70

DC1

MDC2

MDC1 DC2/Mr͛�or Cr

Mx

Mb

Ix

Iq

Mw

Gm

XR Application Server

DCSF

MF/MRF

IMS-

AGW

TrGW

IMS-

AGW

Terminating 

IMS network

ISC


