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===== CHANGE #1 =====
[bookmark: _Toc152689654]7.4	Edge Resources
A split rendering application may use the procedures defined in TS26.512 [7] clause 7.10 to define an edge resource configuration to be used for split-rendering sessions. In this case:
· [bookmark: MCCQCTEMPBM_00000137]The eligibilityCriteria shall be present and shall have appRequest set to true.
· [bookmark: MCCQCTEMPBM_00000138]The easRequirements shall indicate “SR” as the easType and shall include “3gpp-sr” among the easFeatures. The serviceKpi shall be present and indicate the SRS processing and networking capabilities and requirements. 
· [bookmark: MCCQCTEMPBM_00000139]If the application does not tolerate relocation, no relocation procedure is expected for the service, and tThe easRelocationRequirements shall indicate “RELOCATION_INTOLERANT” in the tolerance field, as per clause 6.4.4.4 of TS 26.512 [7].
· If the application may tolerate relocation, then the easRelocationRequirements shall be set to “RELOCATION_TOLERANT” as per clause 6.4.4.4 of TS 26.512 [7] and the procedures described in should be applied.
===== CHANGE #2 =====
[bookmark: _Toc152689718][bookmark: MCCQCTEMPBM_00000073]C.5	Split Rendering Session Relocation for Streaming Profiles	Comment by Author: TS 26.565 V0.7.1 has already clause C.4 and there is C.4.1 General as well. 

So, your proposal is to add these contents to the existing content or it is a typo that you used C.4 and C.4.1 instead of D.4 and D.4.1?	Comment by Author: Right. Idea was to insert and shift the other one. Or we can change this one as C5 ? Is that making sense?	Comment by Author: I've updated to C.5, so it is a new clause in the annex C
[bookmark: _Toc152689719][bookmark: MCCQCTEMPBM_00000074]C.5.1	General
The Annex C.5 defines split rendering profile that should be used when implementing relocation procedure for pixel streaming profiles.
· Clause C.5.2 defines call flow and procedures to monitor and trigger a relocation procedure.
· Clause C.5.3 defines call flow and procedures to set up a new SRS, to which the session will be relocated.
· Clause C.5.4 defines call flow and procedures to seamlessly transition from the current to the new SRS.
· Clause C.5.5 defines signalling protocol extension assisting the relocation procedure.
C.5.2	Session monitoring and relocation triggering
Figure C.5.2-1 describes a call-flow for monitoring of existing split-rendering session(s).


Figure C.5.2-1: High-level call flow for split-rendering monitoring
This call flow applies once a session has already been created, as described in step 0 (clause 5.2.1.1). The following steps will aim at monitoring, detect, and relocate the session when needed.
The steps are:
1- The RTC-AF constantly (or regularly) monitors split-rendering media session degradations. When a recurrent degradation is observed, over a time threshold, the RTC-AF tells the AP that the current session is threatened, and that the session needs to be relocated. 
Then, the step 1 of clause 5.2.1.1 is re-used to provision and configure a new split-rendering session, the same, or higher configuration is expected to be used, but the final configuration is left to the AP:
2- In this optional step, the AP requests and sets up the edge server(s) used for the split-rendering as described in TS 26.506 clauses 6.1 or 6.2. The Application provider may use any other method to provision edge servers configurations or leave it to the MNO to set up appropriate edge servers to run the split-rendering process.
3- The Application Provider provisions the split-rendering session using RTC-1 and RTC-5 and sets up the split-rendering session as defined in clause 5.2.3.2. If the edge servers were provisioned in step 2, the edge servers ids are provided in this session to employ them for split-rendering.
4- The rendering session relocation is achieved, as described in clause 5.2.3.3.
5- Once the relocation is properly done, the RTC-AF tells the AP that the SRS can be un-provisioned.
C.5.3	Setting up a new SRS
Figure C.5.3-1 demonstrates a call flow for setting up the new split rendering by the client.


Figure C.5.3-1: High-level call flow for setting up split-rendering relocation
Steps:
1. Based on relocation trigger achieved by the current SRS monitoring, the AF tells the Application provider that a relocation to a new server shall be done. If not already done, a new SRS server is provisioned. An update of the different split rendering session configurations is done to changed them to “relocation” mode and populate relocation parameters.
2. The provisioning of a new split rendering server is announced to the Application as part of the Service Access Information.
3. The Application requests the client media functions from the SRC to setup the new split-rendering session.
4. The SRC requests the current SRS to transfer its configuration to the newly provisioned SRS.
Following steps are similar as what was documented in clause 5.2.1.2, except that the rendered frames shall not be sent back to the SRC, this transition will be addressed during the relocation.
5. The SRS starts the split rendering process.
6. The SRC establishes the WebRTC session.
8. The SRC informs the application that the split-rendering on edge is running.
9. The SRC sends uplink metadata, such as pose and action information.
C.5.4	Session transitioning from the current to the new SRS
The split rendering relocation operation can be described by the as depicted in the call flow in the Figure C.5.4-1.


Figure C.5.4-1 High-level call flow for split rendering relocation
The first steps 1-3 consists in setting and establish communication with the new SRS, similarly to what is described in 5.2.2 : 
1. The Presentation Engine discovers the split rendering server and sets up a connection to it. It provides information about its rendering capabilities and the XR runtime configuration, e.g the OpenXR configuration may be used for this purpose. This is an optional step as an exact same SRS may have been provisioned.
2. In response, the split rendering server creates a description of the split rendering output and the input it expects to receive from the UE. This is an optional step as an exact same SRS may have been provisioned.
3. The Presentation Engine requests the buffer streams from the MAF, which in turn establishes a connection to the split rendering server to stream pose and retrieve split rendering buffers.
Then, the relocation process is starting:
4. The RTC-AF negotiates the session relocation with the two SRS, the result of this negotiation is a timestamp from which the MAF will start receiving buffer frame(s) from the new SRS and from which the current SRS will stop sending buffer frame(s).
5. The RTC-AF tells the MAF and the SRS to start the relocation. The AF propagates time from which the relocation will be triggered to the MAF and the SRS.
6. The rendering will then temporarily switch from the Rendering Loop defined in clause 5.2.2 to the Rendering Relocation Loop, the steps are:The Source Manager retrieves pose and user input from the XR runtime.
7. The Source Manager shares the pose predictions and user input actions with the two split rendering server.
8. The split rendering server uses that information to render the frame.
9. The rendered frame is encoded and streamed down to the MAF, the source of the frame changes from the existing SRS to the new SRS when the transition timestamp is reached.
10. The raw buffer frames are passed to the XR runtime to be displayed
11. The XR runtime achieves the final composition and rendering
C.5.5	Split-Rendering Session Relocation User Plane
[bookmark: _Toc152689695][bookmark: MCCQCTEMPBM_00000050]C.5.5.1	Split Rendering Relocation Signalling Protocols
For Split Rendering transfer, and in addition to the “urn:3gpp:sr-mse:sr-transfer” and “urn:3gpp:sr-mse:sr-configuration”, the following application-specific messages shall be supported:
· The rendering transfer description message carries the description of the session transfer to be done from the current SRS to a new one. It shall be identified by the type “urn:3gpp:sr-mse:sr-transfer” and the object shall be formatted according to clause C.5.5.2. The rendering description message provides the semantics of the media that is delivered over WebRTC from the SRS to SRC.
The SWAP message exchange for the negotiation of a split rendering session relocation is depicted by the following call flow diagram:


Pre-requisites:
-	The SRC has discovered the identifier of the new SRS that it will use for the transfer of the split rendering session.
-	The SRC has retrieved the address of the SWAP server as part of the configuration.
The steps are as follows:
1. The SRC sends the configuration transfer message as an application-specific SWAP message to the SWAP server. It provides the identifier of both the current SRS and the new SRS as a matching criteria.
2. The SWAP server uses the provided matching criteria to locate the two SRS. 
3. The SWAP server forwards the configuration transfer message to the current and new SRS.
4. The SWAP server confirms the successful forwarding of the message to the SRC.
5. The current SRS processes the SR transfer configuration message. It may prepare the configuration message and runtime information to be sent to the new SRS. It may also technically prepare the scene rendering to the transition, anticipating and arranging the scene to facilitate a seamless transition in case of different quality targets between the current and the new SRS. It may also prepare the encoding settings to facilitate a seamless transition.
6. The SRS sends the configuration message to the SWAP server. It provides the identifier of the target relocation SRS.
7. The SWAP server forwards the configuration message to the new SRS.
8. The SWAP server confirms the successful forwarding of the message to the new SRS.
9. The new SRS processes the SR configuration message. It may for instance verify application and resource availablity, launch the application, configure its rendering, and create a rendering description. It prepares the encoding settings to ensure the transition would be seamless, considering the receiving transfer configuration message.
10. The new SRS sends the rendering description message as an application-specific SWAP message to the SWAP server.
11. The SWAP server forwards the message to the SRC.
12. The SWAP server acknowledges the successful forwarding of the message to the new SRS.
13. The SRC processes the rendering description and identifies the required data channel and media sessions.
14. SRC sends a connect message with the SDP offer to the new SRS. The offer reflects the negotiated media and data channel streams.
15. The SWAP server acknowledges the forwarding of the message to the new SRS
16. The new SRS replies with an accept message that includes the SDP answer. The SDP answer reflects the information that was provided in the split rendering description.
The SWAP server acknowledges the forwarding of the message to the SRC
C.5.5.2	Split rendering relocation format
The session transfer configuration information shall be in JSON format. It shall have the following format:
	Name
	Type
	Cardinality
	Description

	transferTime
	number
	1..1
	The time at which the transfer is expected to happen between the current SRS and the new SRS

	transferTargetQuality
	enum
	1..1
	The expected quality to be delivered by the new SRS, compared to the current one, it can either be “LOWER_QUALITY”, “SAME_QUALITY”, “HIGHER_QUALITY”.

	transferQualityDifference
	number
	0..1
	If transferTargetQuality is set to “LOWER_QUALITY” or “HIGHER_QUALITY”, this indicates the quality difference.


===== END OF CHANGES =====
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