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* * * * First change * * * 
[bookmark: _Toc83210231][bookmark: _Hlk130463493]Annex AC (normative):
Support of Data Channel services in IMS
AC.2.2	Functional entities
AC.2.2.1	Data Channel Signalling Function (DCSF)
The DCSF is the signalling control function that provides data channel control logic. The DCSF is not involved in SIP signalling. The DCSF supports the following functionalities:
-	The DCSF receives event reports from the IMS AS and decides whether data channel service is allowed to be provided during the IMS session;
-	The DCSF manages bootstrap data channel and (if applicable) application data channel resources at the DCMF or MRF via the IMS AS;
-	The DCSF supports HTTP web server functionality to download data channel applications (bootstrapping) via DCMF and/or MRF to the UE based on UE subscription.
-	The DCSF downloads data channel applications from the Data Channel Application Repository;
NOTE 1:	The detailed procedures to download data channel applications to the UE are out of scope of this specification.
-	The DCSF interacts with NEF for data channel capability exposure via N33;
NOTE 2:	Interaction with NEF is not specified in this release of the specification.
-	The DCSF interacts with the DC Application Server for DC resource control via DC4/DC3, and for traffic forwarding via MDC3/MDC2.
NOTE 3:	Interaction with the DC Application Server for resource control is not specified in this release of the specification.
AC.2.2.2	Data Channel Application Repository (DCAR)
The Data Channel Application Repository stores data channel applications which are retrieved by the DCSF when required. 
AC.2.2.3	Data Channel Media Function (DCMF) / MRF
The DCMF and MRF provide the media resource management and forwarding of data channel media traffic. The DCMF and MRF provides the following functionalities:
-	The DCMF and MRF manage the data channel media resources (bootstrap and application data channel resources, if applicable) under the control of the IMS AS;
-	The DCMF and MRF terminate the bootstrap data channel from the UE and forward HTTP traffic between the UE and DSCF via MDC1;
-	The DCMF and MRF may anchor the application data channel in P2P scenarios, if required, and forward application data traffic from/to the UEs;
-	The DCMF and MRF relays traffic on the A2P/P2A application data channel between the UE and the DC Application Server via MDC2.
-	The DCMF and MRF receives and stores AR service media handling logic from the DC AS, and provide AR media rendering function based on the AR metadata in application data channel and audio/video media streams received from UE.
AC.2.2.4	IMS AS
The IMS AS is enhanced to support the following functionalities:
-	The IMS AS interacts with the DCSF via DC1 for event notifications;
-	The IMS AS receives the data channel control instructions from the DCSF and accordingly interacts with the DCMF via DC2 or with MRF via Mr'/Cr for data channel media resource management;
-	The IMS AS receives the media control instructions from the DCSF and accordingly interacts with the UE for connecting the UE’s audio/video media termination to the DCMF.
* * * * Second change * * * *
[bookmark: _Toc104216426][bookmark: _Toc113279240][bookmark: _GoBack]AC.x	Data Channel Services Procedures
AC.x.1	Supporting AR Communication Procedures
[bookmark: _Toc104216427][bookmark: _Toc113279241]AC.x.1.1   Terminal Rendering Procedure
For AR communication that with simple media rendering requirement such as AR anchor or simple AR effect, UE can complete AR media rendering independently. 


Figure AC.x.1.1-1: Terminal rendering Procedure
The steps in the call flow are as follows:
1.	The UE-A initiates a session and establishes audio/video connections with the UE-B, meanwhile, bootstrap data channel connections are established for both UE-A and UE-B.
2.	The UE-A downloads and runs the AR application, the application data channel connections are established between the UE-A and UE-B.
Scenario 1: The UE performs AR media rendering based on the metadata get from local.
3.	The UE-A gets metadata (such as AR effect) from local and performs AR media rendering itself.
4.	The UE-A sends the rendered audio/video media over RTP to the peer.
Scenario 2: The UE performs AR media rendering based on the metadata get from remote.
5.	The UE-B sends metadata (such as AR anchor) through application data channel to UE-A.
6.	The UE-A performs AR media rendering itself based on the metadata received from UE-B, and displays the rendered audio/video media on its screen.
[bookmark: _Toc104216428][bookmark: _Toc113279242]AC.x.1.2   Network-assisted Rendering Procedure
For AR communication that with complex media rendering requirement such as complex scene or digital human, UE can’t complete AR media rendering independently according to its status, the UE can decide to request network for AR media rendering. UE performs some parts of AR media rendering, and IMS performs the other parts of AR media rendering, finally IMS combines the two parts and sends rendered AR media over RTP to the calling or called user.


Figure AC.x.1.2-1: Network-assisted rendering process
Key steps:
1.	The UE-A initiates a 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 downloads and runs the AR application, application data channel(s) are established between the UE-A and the UE-B.
AR Media Rendering Negotiation Procedure:
3.	The UE-A decides to request network media rendering based on its status such as power, signal, computing power, internal storage, etc.
4.	The UE-A initiates new P2A application data channels between the UE-A and the DCMF under the control of DC AS, one of which is used for media rendering negotiation and the others are used for metadata transmission.
5.	The UE-A sends a Media Rendering Negotiation Request to the IMS, the request includes the objects that needs to be rendered in IMS network, finally the request is transferred to the DC AS.
NOTE: The media negotiation for split rendering between the UE and the network will be specified by SA WG4.
6.	The DC AS decides whether to provide media rendering function based on the request from the UE in step5 and the available resource on DCMF.
7.	When the DC AS decides to provide network media rendering function, the DC AS sends a successful Media Rendering Negotiation Response to the UE-A.
	The UE-A can request to change the network rendering content if the status changed in the UE-A, such as low power, low computing power etc.
AR Session Media Re-Negotiation Procedure For Network Rendering:
8.	The DC AS sends a media control request to the DCSF to connect the UE-A and the UE-B’s audio/video media termination to the DCMF.
9.	The DCSF invokes the Nimsas_MediaControl_MediaInstruction (SessionID, MediaInstructionSet) operation to instruct the IMS AS to connect the UE-A and the UE-B’s audio/video media termination to the DCMF.
10. The IMS AS sends a REINVITE message to the UE-A, to get the UE-A's audio/video SDP offer information.
11.	The UE-A returns audio/video SDP offer in 200 OK for REINVITE.
12. The IMS AS invokes Ndcmf_MRM_Update (Media Resource Context ID, List of Media Termination Descriptors) operation to instruct the DCMF to add the audio/video connection for the UE-A, and reserve the audio/video connection for the UE-B.
13.The IMS AS sends an ACK message to the UE-A to finish the audio/video SDP negotiation between the UE-A and the DCMF.
14.The IMS AS then sends a REINVITE message with SDP offer reserved in step12 to the UE-B, to update the audio/video SDP negotiation with the UE-B.
15. The UE-B returns audio/video SDP answer in 200 OK for REINVITE.
16. The IMS AS invokes Ndcmf_MRM_Update (Media Resource Context ID, List of Media Termination Descriptors) operation to instruct the DCMF to add the audio/video connection for the UE-B.
Networking Rendering Procedure:
18.	The UE-A starts AR media rendering.
19.	The UE-A sends metadata through the dedicated application data channel(s) which are established in step4 to the DCMF.
20.	Based on the metadata received from the UE-A, the DCMF performs the parts of AR media rendering according to the negotiation result in step7.
21(Optional).	The UE-A performs the parts of the AR media rendering itself according to the negotiation result in step7.
22-23.	The UE-A sends the rendered audio/video media over RTP to the DCMF through the IMS-AGW. If the UE-A does not perform the media rendering, the UE-A sends the original audio/video media stream over RTP to the DCMF.
24-25.	The DCMF combines the media rendered by the DCMF and the audio/video media stream received from the UE-A, and sends the audio/video media stream over RTP to the UE-B. If the UE-A does not perform the rendering itself, step 24 can be omitted, and the DCMF directly sends the rendered audio/video media stream to the UE-B.
26.	The DCMF sends the rendered audio/video media stream to the UE-A when UE-A needs overlay video through the video back channel.
27-28.	The UE-A sends a BYE message to P-CSCF. The IMS AS receives the BYE message and invokes Nimsas_SessionEventControl (SessionEstablishmentRequestEvent, CallingID, CalledID, SessionCase, SessionID, MediaInfoList) operation to notify the DCSF, the DCSF transfers the notify message to the DC AS.
29.	The DC AS sends a media resource release request to the DCSF to release the allocated media resource on the DCMF.
30.	The DCSF invokes Nimsas_MediaControl_MediaInstruction (SessionID, MediaInstructionSet) operation to the IMS AS to release the media resource.
31. The IMS AS invokes Ndcmf_MRM_Delete (Media Context Resource ID) operation to the DCMF to release the DC resource on the DCMF.
* * * * End of changes * * * *
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