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Start of Change 1
[bookmark: _Toc143770998]2	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 26.114: "IP Multimedia Subsystem (IMS); Multimedia telephony; Media handling and interaction".
[3]	3GPP TS 26.119: "Media Capabilities for Augmented Reality".
[4] 	3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".


Start of Change 2

[bookmark: _Toc151015972]3.1	Terms

Split rendering: The procedure in which a UE offloads some of the media processing related to rendering tasks to a media function as considered for network centric AR IMS session procedures in TS 23.228 [4] 

Start of Change 2
[bookmark: _Toc143771002]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
ADC 	Application Data Channel
BDC 	Bootstrap Data Channel
AS	Application Server
DC	Data Channel
DCSF	Data Channel Signalling Function
I‑CSCF	Interrogating‑CSCF
IMS	IP Multimedia Core Network Subsystem
MF	Media Function
MRF	Multimedia Resource Function
P‑CSCF	Proxy‑CSCF
S‑CSCF	Serving‑CSCF

Start of Change 3
[bookmark: _Toc147666840][bookmark: _Hlk149379149]8	AR Data Transport
[bookmark: _Toc147666841]8.1	General
[Editor’s Note: RTP-based media transport will be defined in 5G_RTP and subsequently integrated/adopted in IBACS.]
The data transport requirements for MTSI clients in terminals specified in TS 26.114 [2], clause 7, also apply for AR-MTSI clients in terminals.
[bookmark: _Toc147666842]8.2	RTP transport

[bookmark: _Toc147666843]8.3	RTCP usage

[bookmark: _Toc147666844]8.4	Data channel usage

9 Call Flows 
9.1	IMS AR Call Flow
9.1.1	General
Figure 9.1.1-1 illustrates a high-level call flow for AR communication.
[image: A black and white screen with white text

Description automatically generated]
Figure 9.1.1-1: High-level call flow for AR communication
The following steps are performed:
A. AR Call Session Setup: UE1 initiates an AR call, and the AR call session is established between UE1 and UE2, data channelsalong with audio and video channels are established between UE and network
B. Split Rendering Negotiation: When the UE has poor rendering capability which can’t satisfy the requirements of AR communication, the split rendering negotiation is involved between the UE and IMS. The split may be adjustable during a session. This split rendering negotiation step can be re-executed during the session when the UE’s status changed.
C. Scene Description Processing: Prepare and generate scene description updates for the AR call session, this procedure can be done either on UE or IMS network.
D. AR Media Processing: AR media & Metadata transmission and AR media rendering for the AR call session, if split rendering is enabled, this procedure can be done by both UE and IMS network.
9.1.2	AR Call Session Setup
The AR call session procedure in clause AC.7 of TS 22.228[4] shall be followed[4].
















9.1.3	Split Rendering Negotiation
Figure 9.1.2-1 illustrates a detailed call flow for split rendering procedure.


Figure 9.1.2-1: Split Rendering Negotiation
The steps are as follows:
1. The UE1 initiates an AR communication session and establishes audio and video session connections with the UE2. Then the bootstrap and application data channels are established for the UE1 and UE2.
2. When the UE1 discovers that its media capabilities cannot meet the AR communication related media rendering requirements, the UE1 decides to start split rendering call flow. Then the UE1 calculates which AR objects can be rendered by itself based on its status, and decides which part of the AR objects to be rendered in the UE1 and the others to be rendered in the IMS network.
3. The UE1 initiates the application data channels between the UE1 and the MF/MRF, for the split rendering request and metadata transmission.
4-5. The UE1 sends a Split Rendering Request to the MF/MRF through the established application data channel, the request includes the information of the AR objects to be rendered in IMS network, the MF/MRF transfers the request to the AR AS. 
Note: The use of data channel for split rendering procedure (steps 2, 4 and 11) is optional. Alternatively, the MF/MRF may decide to use split rendering for media delivery based on, e.g., device capability and media properties.

6. The AR AS may decide whether to provide AR media rendering function based on the request message received from the UE1, the media rendering resource available on the MF/MRF and the split rendering provisioning status for the UE1.
7. The AR AS sends a request to the DCSF to create required AR media rendering resource on the MF/MRF for the AR objects that should be rendered in IMS network, the DCSF transfers the request to the IMS AS.
NOTE: The requested AR media rendering resources are such that they can accommodate expected changes in scene description for the session.
8. The IMS AS sends the media resource allocation request to the MF/MRF, to reserve AR media rendering resource for the UE1.
9. When the MF/MRF resources are allocated successfully, the IMS AS returns 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 Response carrying the result to the MF/MRF. The MF/MRF then transfers the response message to the UE1 through the application data channel.
12.	Subsequent procedures continue.

9.1.3	Scene Description Processing
Figure 9.1.3-1 illustrates a detailed call flow for scene description processing procedure.


Figure 9.1.3-1: Scene Description Processing
The steps are as follows:
1. The UE1 initiates an AR communication session and establishes audio and video session connections with the UE2. Then the bootstrap and application data channels are established for the UE1 and UE2.
2. The split rendering negotiation procedure has been finished.
3. MF/MRF prepares the scene description based on media descriptions and assets for the call. 
4. MF/MRF delivers the scene description to the UEs. 
5. A UE may trigger a scene update e.g., when a new object is added/removed in the scene, or a spatial information update is sent or UE capabilities change. The figure shows the update is triggered by UE1, but this can be either UE.
6. The MF/MRF will process the new information and creates a scene description update. It is also possible for the MF/MRF to initiate an update without an update from the UEs, for example if link conditions change. 
7. MF/MRF distributes scene description update to all UEs. 
NOTE: Spatial data related updates may be required for collaborative AR calls, e.g., when multiple users are physically collocated and also part of the same AR experience. The type of spatial description updates is FFS.
8.	Subsequent procedures continue.

9.1.4	AR Media Processing
Figure 9.1.4-1 illustrates a detailed call flow for AR media processing procedure.



Figure 9.1.4-1: AR Media Processing
The steps are as follows:
1. The UE1 initiates an AR communication session and establishes audio and video session connections with the UE2. Then the bootstrap and application data channels are established for the UE1 and UE2.
2. The split rendering negotiation procedure has been finished.
3. The scene description processing has been finished.
4a. The UE1 captures the AR metadata, performs AR media rendering locally and then encodes AR media, e.g., as audio/video media stream.
5a. The UE1 sends the AR media and/or AR metadata to the peer through the established media connection(s).
6a. The UE1 receives the AR media and/or AR metadata from the peer through established media connection(s).
7a. The UE1 decodes the AR metadata and performs AR media rendering locally and displays it on its screen.

Network Centric Procedure:
4b. The UE1 retrieves AR metadata such as pose and user input locally, and renders the part of AR objects that should be done in the UE1 according to the result in step2.
5b. The UE1 sends AR media to the MF/MRF, the AR media can include the audio/video media stream rendered by the UE1, and the AR metadata which is used for the AR objects rendering that should be done in the IMS network.
6b. The UE2 may also send AR media and/or AR metadata to the MF/MRF, e.g., the viewport.
7b. The MF/MRF renders the part of AR objects based on the AR metadata received. Then the MF/MRF decodes the audio/video media stream received from the UE1, and combines with the AR media rendered by the MF/MRF.
8b. The MF/MRF sends the rendered audio/video media stream to UE2.
9b. The MF/MRF sends the rendered audio/video media stream to the UE1. 
10. A UE may trigger a scene update as described in clause 9.1.3. for example, if objects are added/removed from the scene or if UE capabilities change and it can no longer render some AR objects as negotiated in step 2.

11. The MF/MRF processes the new information and creates a scene description update. It is also possible for the MF/MRF to initiate an update without an update from the UEs, for example if network conditions change. 
12. The MF/MRF distributes the scene description update to all UEs.



[Editor’s Note: RTP-based media transport will be defined in 5G_RTP and subsequently integrated/adopted in IBACS.]
The data transport requirements for MTSI clients in terminals specified in TS 26.114 [2], clause 7, also apply for AR-MTSI clients in terminals.







End of Change
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