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1 Introduction
At the 3GPP-SA4#122, S4-230320 was agreed that adds split rendering function to the objective of IBACS.
In this contribution, we propose the signalling that is required to invoke split rendering in an AR call over IMS.
2 Procedures
When the UE has poor rendering capability which can’t satisfy the requirements of AR communication, the split rendering is involved between the UE and IMS. 
TR 22.988 defines a use case UC#17 in clause A.2. That is, UE-A using a phone and UE-B wearing AR glass enter a communication, the UE-B shares a 3D model of house with the UE-A, UE-A can put some 3D objects into the house. The UE-A can only render the 3D objects due to its status, and the virtual 3D model of house needs to be rendered in the network.
The procedure for the split rendering is described in the following call flow:


[bookmark: _GoBack]The steps are as follows:
1. The UE-A initiates an AR communication session and establishes audio and video session connections with the UE-B. Then the bootstrap and application data channels are established for the UE-A and UE-B.
2. When the UE-A determines that its status (such as power status, signal status, computing power status, internal storage status, etc) cannot meet the AR communication related media rendering requirements, the UE-A decides to start split rendering call flow.
3. The UE-A initiates the application data channels between the UE-A and the DCMF, for the split rendering confirmation and metadata transmission between the UE and the IMS network.
4-5. The UE-A calculates which AR objects that can be rendered by itself based on its status, and then decides some part of the AR objects to be rendered in the UE-A and the others to be rendered in the IMS network. The UE-A sends a Split Rendering Confirmation Request to the DCMF through the established application data channel, the request includes the information of the AR objects to be rendered in IMS network, the DCMF transfers the request to the AR AS.
6. The AR AS decides whether to provide AR media rendering function based on the request message received from the UE-A and the media rendering resource available on the ARMF.
7. The AR AS sends a request to the DCSF to allocate media rendering resource on the ARMF for the AR objects that should be rendered in IMS network, the DCSF transfers the request to the MMTel AS.
8. The MMTel AS forwards the media resource allocation request to the ARMF, to reserve AR media rendering resource for the UE-A.
9. When the ARMF resource applied successfully, the MMTel AS return a successful response to the DCSF, the DCSF transfers the response to the AR AS.
10-11. The AR AS returns a successful Split Rendering Confirmation Response carrying the confirmation result to the DCMF. The DCMF then transfers the response message to the UE-A through the application data channel.
12. The MMTel AS then initiates a media re-negotiation procedure, to anchor the UE-A and UE-B’s audio/video connection to the ARMF for media rendering.
13. The UE-A starts AR media rendering procedure based on the response received in step11.
14-15. The UE-A sends metadata to the DCMF through the metadata dedicated application data channel, the metadata includes the information of the AR objects that should be rendered in the IMS network, then the DCMF transfer the metadata to the ARMF.
16. The ARMF renders the part of AR objects based on the metadata received.
17. (Optional) The UE-A renders the part of AR objects that should be done in the UE-A according to the confirmation result in step11. This step is not needed if all the AR objects are rendered in the IMS network.
18. The UE-A sends audio/video media stream including rendered AR objects to the ARMF, if all the AR objects are rendered in the IMS network, the UE-A should send original audio/video media stream to the ARMF.
19-20. The ARMF decodes the audio/video media stream received from the UE-A, and combines with the AR media rendered by the ARMF, then sends the combined audio/video media stream to the UE-B.
21.The ARMF sends the rendered audio/video overlay RTP media stream to the UE-A when it needs to send video back to the UE-A through the video back channel.
3 Proposal
We propose to agree to include the proposed split rendering call flow into the IBACS PD.



image1.emf
UE-A

P/I/S-CSCF/IMS-

AGW

MMTel AS DCSF UE-B

Terminating IMS 

Core

Originating Side

DCMF

AR Application 

Server(AR AS)

ARMF

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

16.Performs AR 

media rendering

Terminating Side

19.Combine the rendered AR media by 

ARMF and the audio/video by UE, 

output audio/video stream

17.Performs AR media 

rendering on UE

13.Start AR media rendering based 

on the confirmation result

2.Decide to request split rendering 

based on its status

6.ARAS decide whether provide media 

rendering

7.Create AR media resource request

8.ARMF media resource allocation

14.Send metadata @ADC

18.Send audio/video stream @ RTP

15.Transfer metadata to ARMF

20.Send rendered audio/video stream@ RTP

21.Send rendered video overlay stream@RTP

4.Split Rendering Comfirmation Request@ADC

5.Split Rendering Comfirmation Request

10.Split Rendering Comfirmation Response

11.Split Rendering Comfirmation Response@ADC

3.Application Data Channel Establishment for UE and DCMF

12.Anchor UE-A

ÿ

s audio/video connection to ARMF

9.Create AR media resource response

A.Split Rendering Comfirmation Procedure

B.Split Rendering Procedure




UE-A
P/I/S-CSCF/IMS-AGW
MMTel AS
DCSF
UE-B

Terminating IMS Core

Originating Side
DCMF
AR Application Server(AR AS)
ARMF
1.Audio/Video Session Establishment and Bootstrap&Application Data Channel Establishment for both UE-A and UE-B



16.Performs AR media rendering



Terminating Side
19.Combine the rendered AR media by ARMF and the audio/video by UE, output audio/video stream
17.Performs AR media rendering on UE
13.Start AR media rendering based on the confirmation result
2.Decide to request split rendering based on its status
6.ARAS decide whether provide media rendering

7.Create AR media resource request


8.ARMF media resource allocation
14.Send metadata @ADC

18.Send audio/video stream @ RTP
15.Transfer metadata to ARMF
20.Send rendered audio/video stream@ RTP
21.Send rendered video overlay stream@RTP


4.Split Rendering Comfirmation Request@ADC

5.Split Rendering Comfirmation Request

10.Split Rendering Comfirmation Response


11.Split Rendering Comfirmation Response@ADC
3.Application Data Channel Establishment for UE and DCMF
12.Anchor UE-A’s audio/video connection to ARMF


9.Create AR media resource response
12.Anchor UE-B’s audio/video 
connection to ARMF
A.Split Rendering Comfirmation Procedure
B.Split Rendering Procedure



image2.emf
3GPP   SA4 - e (AH) RTC SWG post 122   #10   S4 a R23 0066   Online,  29 th March 2023  


