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**** First Change ****
[bookmark: _Toc132910302]5	Reference Architecture and Procedures
Editor’s Note: The terminalogy and reference-point naming convention needs to be aligned in  this document.
[bookmark: _Toc132910303]5.1	Reference Architecture
[bookmark: _Toc132910304]5.1.1	Introduction
In this clause, different variants of the reference architecture for the split rendering MSE are defined, each representing a different perspective and level of details.
The following functions are introduced:
· Split-Rendering Client (SRC): This function is responsible to acquire the UE media capabilities and negotiates with the RTC AS to agree on the split-rendering process at the RTC AS. 
· Split-Rendering Server (SRS): This function is responsible for negotiation of SR session with SRC, monitoring the server’s edge resource usage, and managing/running the split rendering process.
· Application Function (AF): responsible for provisioning, QoS allocation, and edge resource discovery.
· Application Service Provider: The application provider that offers the service.
· Application: The application running on UE
· Media Session Handler (MSH): is the entity on UE that is responsible for the control plane communication with the AF.
Editor’s Note: All interfaces are currently defined as SR-interfaces. However, if no SR-specific functionality is identified for an interface, the 5G-RTC interface reference will be used instead.
[bookmark: _Toc132910305]5.1.2 	Client Architecture
Figure 5.1.2-1 depicts the reference client architecture.
[image: ]

[bookmark: _Ref103839657]Figure 5.1.2-1 – Device architecture of AR UE
The split rendering client consists of the following components:
· The Media Access Functions: allow for fetching and processing of the pre-rendered media in preparation of final display. The MAF is also responsible for the carriage of any metadata or local media to the split rendering server.
· The scene manager and thin Presentation Engine: is responsible for the negotiation of the split rendering session and the parsing of the description of the rendered media as provided by the SR server. It is also responsible for setting up and managing the XR session with the XR runtime.
· The XR source management is responsible for gathering timed metadata such as pose and action information and sending it to the SR server.
[bookmark: _Toc132910306]5.1.3	End-to-End Architecture




Figure 5.1-3 – Split management architecture
As shown in Figure 5.1.3:	
1. The 5G Split Rendering Application Providers (AP) provisions the split-rendering through SR-1.
2. In the use cases in which the SR AP is involved in the media delivery, the SR-2 interface is used for this purpose.
3.The communication between SR RTC AF and SR RTC AS is through SR-3.  This interface is out of the scope of this document. This interface may for instance include the EDGE-3 interface.	Comment by Thorsten Lohmar: When “out of scope”, then no further assumptions
4. The SR related signaling as well as the media delivery between SRC and SR RTC AS is though SR-4.  
5. The AF may provide the split-rendering information to the Media Session Handler defined by the corresponding parent interface (RTC-5), defined in  TS26.506.	Comment by Thorsten Lohmar: Per Figure 5.2-1: Dotted lines are not in scope of SR-MSE
6. The SRC discovers the client media capabilities through the SR-7 interface. This interface is out of the scope of this document.
7. The 5G SR aware Application and SR AP interact through SR-8. This interface is out of the scope of this document.

[bookmark: _Toc132910307]5.1.5	User Plane Architecture
Figure 5.1.5-1 depicts the user plane architecture for split rendering.
[image: ]	Comment by Thorsten Lohmar: No image source. The picture must be aligned
The SR interfaces are considered to be specializations of their parent Trusted RTC interfaces reference points as defined in TS26.506.
In the context of split rendering, the SR-4 interface is further classified as SR-4s and SR-4m sub-interfaces. The SR-4s interface covers all user-plane SR related signaling, including WebRTC and ICE signaling. The SR-4m serves for media and metadata exchange between the split rendering client and the split rendering server.	Comment by Thorsten Lohmar: These sub-interfaces do not exist in TS 26.506, correct?	Comment by Thorsten Lohmar: Sounds like SDP file negotiations, etc,
[bookmark: _Toc132910308]5.2	Procedures and Call Flows
[bookmark: _Toc132910309]5.2.1 	Call flow for Split Rendering instance discovery
Generic Procedures
[bookmark: _Toc132910310]5.2.1.1	Call flow for edge server and split rendering session setup
Figure 5.2.1.1-1 demonstrates a general call flow for split-rendering.




Figure 5.2.1-1: High-level call flow for split-rendering
Steps:
1. In this optional step, the Application Provider requests and sets up the edge server(s) used for the split-rendering as described in TS 26.501 clauses 8.1 or 8.2. The Application provider may use any other method to allocation edge servers, or leave it to the MNO to set up appropriate edge servers to run the split-rendering process.
2. The Application Provider provisions the split-rendering session using SR-1 and SR-3, as defined in call flows of clauses 5.2.1.1 or 5.2.1.2. If the edge servers were provisioned in step 1, the edge servers ids are provided in this session to employ them for split-rendering.
NOTE: In the case of the client-driven edge management (TS 26.501 8.1), only the client-driven split-rendering (5.2.1.1) is applicable.
3. The split-rendering session is set up according to clause 5.2.2.
[bookmark: _Toc132910311]5.2.1.2 Client-driven procedures and call flows
Figure 5.2.1.2-1 demonstrates a call flow for setting up the split rendering by the client.



Figure 5.2.1.2-1: High-level call flow for initiating a split
Steps:
4. The Application Service Provider requests the SRF the provisioning a split management session.	Comment by Thorsten Lohmar: Step 4 is between the MSH and the SRC. 
5. The split management session is announced to the Application as part of the Service Access Information.
6. The Application requests a split of the client media functions from the SRC.
7. The SRC inquires the Media Session Handler about the client’s media capabilities.	Comment by Thorsten Lohmar: Are “MSH capabilities” already defined somewhere? Are the capabilities related to the supported APIs, like 5GMS APIs vs 5G-RTC APIs?
8. The SRC and SRS negotiate on the acceptable capabilities for the device and agree on the split option.	Comment by Thorsten Lohmar: How does the SRC “find” the SRC?  
Does the SRS provides always the superset any ARC capability?
9. The SRC starts the split rendering process.
10. The SRS acknowledges the SRC that the split-rendering on edge is running and provides its access information.
11. The SRC acknowledges the Application that the split-rendering on edge is running.
12. The Application requests SRC to start the media delivery.
13. The SRC starts the media delivery.

[bookmark: _Toc132910312]5.2.1.3 Network-driven procedures and call flows
Figure 5.2.1.3-1 demonstrates a call flow for setting up the split rendering by the network.


Figure 5.2.1.3-1: High-level call flow for the network-driven split management
Steps:
1. The Application Service Provider requests the provisioning of the split management session.	Comment by Thorsten Lohmar: Is this according to TS 26.506, i.e. a “Trusted 5G-RTC AF”? 
2. The split management session is announced to the Application as part of the Service Access Information.
3. The SRS offers the SRC a split of the client media functions.	Comment by Thorsten Lohmar: How does the SRS “find” the SRC? 
4. The SRC inquires the Media Session Handler about the client’s media capabilities.
5. The SRC and SRS negotiate on the acceptable capabilities for the device and agree on the split option.
6. The SRS starts the split-rendering process on the edge.
7. The SRS acknowledges the SRC that the split-rendering on edge is running and provides its access information.
8. The SRC announces to the Application that the split-rendering on edge is running.
9. The Application requests the SRC to start media delivery.
10. The SRC starts the media delivery.

[bookmark: _Toc132910313]5.2.2 	Call flow for Split Rendering session setup
The split rendering operation can be described by the as depicted in the call flow in the Figure 5.2.2-1.
[image: Msc-generator~|version=8.2.0~|lang=signalling~|size=857x485~|text=#This is the default signalling chart.~n#Edit and press F2 to see the result.~n#You can change the default chart~n#with the leftmost button on the Preferences pane of the ribbon.~n~nnumbering=yes;~nhscale=auto;~n~nsrc: Split REndering Client (SRC) {~nxr[label=~qXR\nRuntime~q], sm[label=~qScene\nManager\n(thin PE)~q], xrsrc[label=~qXR source\nManagement~q], maf[label=~qMedia\nAccess\nFunction~q];~n};~nsrs[label=~qSplit\nRendering\nServer~q];~n~nsm-~gsrs: create a split rendering session;~nsrs-~gsm: send description of split rendering output;~nsm-~gmaf-srs: establish transport connections\ne.g. WebRTC session;~nxr..srs:Rendering Loop [number=no] {~n~2xr~l-~gxrsrc: receive pose information and user actions;~n~2xrsrc-~gsrs: transmit pose infomration and user actions;~n~2srs..srs: perform rendering\nfor requested posse;~n~2srs-~gmaf: send next buffer frame(s);~n~2maf..maf: decode and process\nbuffer frame;~n~2maf-~gsm-xr: pass raw buffer frames for display;~n~2xr..xr: compose and \nrender frame;~n};~|]
Figure 5.2.2- 1 High-level call flow for split rendering session setup and operation
The steps are:
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.
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.
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.
4. The Source Manager retrieves pose and user input from the XR runtime.
5. The Source Manager shares the pose predictions and user input actions with the split rendering server.
6. The split rendering server uses that information to render the frame.
7. The rendered frame is encoded and streamed down to the MAF.

**** Last Change ****
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