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===== CHANGE 1 ===== (correcting the edge selection)

6.2.4.2	 EDGAR-based media streaming






Figure 6.2.4.2-1: EDGAR-based high-level procedure for 5G downlink streaming
Notes:
1. The selection of 5GMSd is jointly performed by the AR/MR Application and Media Session Handler.
2. If the 5GMSd instantiation/allocation is performed by the AR/MR Application Provider, steps 5-7 are skipped.

[Corrections:
1. Media Player -> Media Client
2. Steps 7 and 8
3. Notes]
===== CHANGE 2===== (interactive scene simplification)
[Questions and comments on the interactivity: 
Note: This [] section is the explanation for this change request and is not part of the PCR.
Questions:
1. Is the basic (light) scene description generated based on the AR/MR Application selection of the component from the (full) scene description or only based on the pose parameters?
2. Does the entity generating the basic scene description need to know the AR/MR Application selection(s) of the (full) scene description?
3. Do 1 and 2 mean that the AR/MR application needs to receive the full scene description, choose the components, provide it the AS, get a basic scene graph and request the 5GMS Client to stream the components in that scene graph, or does the AR/MR application always receive the “simplified” scene graph?
4. Does the AR/MR Application selection of the full scene description impact the 5GMSd/EES edge resource requirements?
5. After an update of the (full) scene graph, does the AR/MR Application need to see that update to choose new media components or does the Media AS provides an updated “simplified” scene graph to the AR/MR Applications?

Two possible approaches are:
A. The EDGAR UE always receives the “simplified” scene graph and only the pos information is provided to the Media AS for creating the “simplified” scene graph.
B. The EDGAR UE can receive the “full” scene graph but it is incapable of rendering it. However, it can parse the scene graph to the extend to decide which media components of the scene graph to receive, and this information is provided to Media AS for creating the “simplified” scene graph in addition to the pos information.

For approach A (EDGAR UE):
1. Receiving the pos information from the AR/MR Application, the Scene Description Function (SDF) is capable of generating a “simplified” scene graph (SSG) from the full scene graph (FSG) by combining one or more media components and reducing the number of nodes in FSG.
2. The SDF also arranges the media decoders and media encoders and content delivery functions on the edge to prepare the corresponding media components used in the SSG.
3. The SSG is delivered to UE. UE’s SCH is capable of parsing and providing it to UE’s compositor. The UE’s compositor is capable of compositing simple scene graphs such as SSG. 
4. The UE streams the necessary media components from the Edge’s content delivery, decodes, and composes them in the “simplified” scene.
5. If FSG gets updated during the media session: SDF converts the updated FSG to an updated SSG and delivers the updated SSG to the EDGAR UE
6. The UE’s SCH parses the updated SSG, streams the corresponding media component, composes them, and plays the composition
For approach B (EDGAR+ UE):
7. The SCH can provide a scene description with the list of media components and their description to the AR/MR Application.
8. The AR/MR Application selects a subset of media components from the full scene graph (FSG) and provides that list to Scene Description Function (SDF)  in Cloud/Edge.
9. Receiving the list of media components from the AR/MR Application, the SDF is capable of generating a “simplified” scene graph (SSG) from the FSG by combining one or more media components and reducing the number of nodes in FSG.
10. The SDF also arranges the media decoders and media encoders and content delivery functions on the edge to prepare the corresponding media components used in the SSG.
11. The SSG is delivered to UE. UE’s SCH is capable of parsing and providing it to UE’s compositor. The UE’s compositor is capable of compositing simple scene graphs such as SSG. 
12. The UE streams the necessary media components from the Edge’s content delivery, decodes, and composes them in the “simplified” scene.
13. If FSG gets updated during the media session, there are two capabilities:
a. If SDF is capable of converting the updated FSG to an updated SSG without losing any updates, then it generates the updated SSG and delivers it to UE.
b. If the FSG update goes beyond the SSG’s current features, then AR/MR Application is informed about FSG update and then:
i. The AR/MR Application selects a new subset of media components from FSG. If this subset is the same as the previous selection in Step 3, no scene updated is needed.
ii. If the subset of media components includes new media components or modification of existing media components, the AR/MR Application informs the SDF about the new list.
iii. Based on the received new media list, SDF generates a new SSG update from the updated FSG and provides it to UE.
iv. The SDF also rearranges the media decoders and media encoders and content delivery functions on the edge to prepare the corresponding media components used in the updated SSG.
v. The UE’s SCH parses the updated SSG, streams the corresponding media component, composes them, and plays the composition.
]

6.2.4.2	 EDGAR-based media streaming
For EDGAR UEs:

 






Figure 6.2.4.2-1: EDGAR-based high-level procedure for 5G downlink streaming
The above call flow consists of the following steps:
1. Service Announcement is triggered by AR/MR Application. Service Access Information including Media Player Entry or a reference to the Service Access Information is provided through the M8d interface.
2. Desired media content is selected.
3. The AR/MR Application triggers the Media Player to start media playback.  The Media Player Entry is provided to the Media Client.
4. When the AR/MR Application has received only a reference to the Service Access Information (see step 1), the Media Session Handler interacts with the 5GMSd AF to acquire the whole Service Access Information.
5. The AR/MR Application discovers the 5GMSd AS’s with the desired edge capabilities.
6. A list of available 5GMSd AS’s capable of running edge processing is provided.
7. The AR/MR Application and Media Session Handler (MSH) select the most suitable 5GMSd.
Note: As another alternative, the AR/MR Application Provider can select/instantiate the 5GMSd for running the AR/MR edge application. In this case, steps 7-9 are not needed.
8. The AR/MR Application through Scene Manager and Media Client provides the initial scene parameters.
9. The 5GMS AS provides back a new entry point for the simplified scene graph.
10. The AR/MR Application requests the Scene Manager to stream the simplified scene graph.
Steps 11-31 are similar to the playback of a scene in a STAR device with the difference that the simplified scene graph and its associated media components are streamed and played. 
For a scene update:
32. The AR/MR Application Provider provides a scene update
33. The 5GMSd updates the simplified scene and provides it to UE’s scene handler.

For EDGAR+ UEs, which can parse the full scene description but are incapable of rendering them:



Figure 6.2.4.2-2: EDGAR-based high-level procedure for 5G downlink streaming
The above call flow consists of the following steps:
11. Service Announcement is triggered by AR/MR Application. Service Access Information including Media Player Entry or a reference to the Service Access Information is provided through the M8d interface.
12. Desired media content is selected.
13. The AR/MR Application triggers the Media Player to start media playback.  The Media Player Entry is provided to the Media Client.
14. When the AR/MR Application has received only a reference to the Service Access Information (see step 1), the Media Session Handler interacts with the 5GMSd AF to acquire the whole Service Access Information.
15. Given the media entry point, the AR/MR Application request the full scene description through Scene Manager.
16. The AR/MR Application selects the initial scene components and derives the required edge capabilities.
17. The AR/MR Application discovers the 5GMSd AS’s with the desired edge capabilities.
18. A list of available 5GMSd AS’s capable of running edge processing is provided.
19. The AR/MR Application and Media Session Handler (MSH) select the most suitable 5GMSd.
Notes:
a. Alternatively, steps 7-9 can occur before step 5 if the required edge capabilities is known for this specific class of EDGAR UEs. 
b. As another alternative, the AR/MR Application Provider can select/instantiate the 5GMSd for running the AR/MR edge application. In this case, steps 7-9 are not needed.
20. The AR/MR Application through Scene Manager and Media Client provides the initial scene parameters.
21. The 5GMS AS provides back a new entry point for the simplified scene graph.
22. The AR/MR Application requests the Scene Manager to stream the simplified scene graph.
Steps 13-33 are similar to the playback of a scene in a STAR device with the difference that the simplified scene graph and its associated media components are streamed and played. 
Figure 6.2.4.2-3 shows the call flow for a scene update.


Figure 6.2.4.2-3: EDGAR-based high-level procedure for scene update
As shown in the above figure, when a scene update occurs during the streaming:
34. The AR/MR Application Provider provides a scene update
35. The 5GMSd checks if a “simplified” scene update is possible.
If possible, step 36 is performed:
36. The 5GMSd updates the simplified scene and provides it to UE’s scene handler.
If not, steps 37-43 are performed:
37. The 5GMSd AS provides the full scene update to the AR/MR Application.
38. The AR/MR Application selects the scene components.
39. The AR/MR Application provides its selection to the 5GMSd AS.
40. The 5GMSd AS generates the updated “simplified scene” and provides the updated scene to UE’s scene handler.
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