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1 [bookmark: _GoBack]Introduction
This contribution addresses the following editor’s note in clause 6.4 of TR 26.998 v1.1.1.
Editor’s note: This clause needs to be revised with terminologies identified in clause 4.4.7

2 Proposal
Reflect the following changes to address the editor’s note in the next version of the TR.

6.4	5G cognitive immersive service
Editor’s note: This clause needs to be revised with terminologies identified in clause 4.4.7
[bookmark: _Toc92713795]6.4.1	Introduction
This clause introduces the case of cognitive immersive service. In this case, media and other interactions are sent uplink in order for the cognitive server to create semantical perception.
[bookmark: _Toc92713796]6.4.2	Relevant use cases
The following use cases are relevant to this scenario.
-	UC#4: AR guided assistant at remote location (industrial services)
-	UE#5: Police Critical Mission with AR
-	UE#14: AR Streaming with Localization Registry
-	UE#16: AR remote cooperation
-	UC#20: AR IoT control
In this scenario, a media captured in a UE may be sent to a cognitive server to request semantical perception. The server processes and outputs the perception results, then responds the outputs to the UE. For example, a UE regularly scans his/her environments and sends the captured media such as video, depth-maps, and sensor output, and XR Spatial Description data (if SLAM and XR Spatial Compute processing is involved) to the cognitive server. The server identifies each component in the environments and sends back to the UE the identified perception outputs so that the UE may render in textual or visual overlays. The server may also send to the UE XR Spatial Description data, such as spatial anchors and trackables, in order to facilitate rendering.
[bookmark: _Toc92713797]6.4.3	Architectures
[bookmark: _Toc92713798]6.4.3.1	STAR-based

Figure 6.4.3.1-1 provides an architecture for immersive interactive media distribution using a STAR UE. 
Figure 6.4.3.1-1: STAR-based 5G cognitive immersive service architecture
[bookmark: _Toc92713799]6.4.3.2	EDGAR-based

Figure 6.4.3.2-1 provides an architecture for Cognitive Immersive Media distribution using a EDGAR UE. In this case, similar as before, most of the rendering needs to be accomplished on the server. 
Figure 6.4.3.2-1: EDGAR-based 5G cognitive immersive service architecture
[bookmark: _Toc92713800]6.4.4	Procedures and call flows
[bookmark: _Toc92713801]6.4.4.1	STAR-based cognitive immersive service
Figure 6.4.4.1-1-1 illustrates the generic procedure diagram for cognitive immersive services using for botha STAR-based and EDGAR-based UEs when all essential AR/MR functions in a UE are available without an assist by an edge.





Figure 6.4.4.1-1: STAR-basedGeneric procedure for cognitive immersive service
Prerequisites and assumptions:
-	The AR/MR Scene Manager includes immersive media rendering and scene graph handling functionalities.
-	The Media Player includes immersive content delivery and immersive media decoding functionalities.
-	The AR/MR Application in the UE is run by the user.
-	The UE initialises AR registration (starts analysing the surroundings where a user/UE is located), it namely:
a.	captures its surroundings via camera(s)
b.	analyses where the device is located
c.	registers the device into the analysed surroundings.
-	AR/MR Application and AR/MR Application Provider have exchanged some information, such as device capability or content configuration, for content rendering. The exchange procedures for device capability and content configuration are FFS.
-	AR/MR Application Provider has established a Provisioning Session and its detailed configurations has been exchanged.
-	AR/MR Application Provider has completed to set up ingesting immersive contents.
Procedures:
1.	The Scene Server context is established, and scene content is ingested by the Media AS.
2.	Service Announcement is triggered by AR/MR Application. Service Access Information including Media Client entry or a reference to the Service Access Information is provided through the M8d interface.
3.	Desired media content is selected.
4.	Optionally, the Service Access information is acquired or updated.
5.	The AR/MR Application initializes the Scene Manager with the entry point (full scene description) URL.
6.	The Media Client establishes the transport session for the scene session between the Scene Manager in the UE and the Scene Server.
7.	The Media Client requests and receives the full scene description. The entry point (scene description) is processed by the AR/MR Scene Manager, and a scene session is created.
8.	The AR/MR Scene Manager requests the creation of a new AR/MR session from the AR Runtime.
9.	The AR Runtime creates a new AR/MR session.
Scene session loop, steps 10~24, send the interaction and pose information and receives and renders the updated scenes accordingly:
10. The Media Client and/or AR/MR Scene Manager notifies the necessary (updated) QoS information required to the Media Session Handler.
11.	The Media Session Handler shares the information with the Media AF, in some cases including desired QoS information.  Based on existing provisioning by the AR/MR Application Provider, the Media AF may request QoS modifications to the PDU sessions.
12.	The latest sensor data (e.g. captured media) is acquired by the AR/MR Scene Manager and shared to the Media Client. The Media Client sends this information to the Media AS and AR/MR Application.
13.	The AR/MR Application performs cognitive processing according to the sensor data from the UE. Depending on outcome, the current scene may be updated or replaced.
14.	One of the following steps:
14a.	The Scene Server sends a new scene entry points to the AR/MR Scene Manager through the Media AS and Media Client (go to step 7), or
14b.	The Scene Server sends a scene update (updating streams/objects) to the AR/MR Scene Manager through the Media AS and Media Client.
Streaming session, steps 15~18 establish the transport sessions for media objects and configure the media pipelines
15.	For the required media content, the Media Client establishes the transport session(s) to acquire delivery manifest(s) information.
16.	The Media Client requests and receives the delivery manifest(s) from the Media AS.
17.	The Media Client processes the delivery manifest(s).  It determines for example the number of needed transport sessions for media acquisition.  The Media Client should be able to use the delivery manifest(s) information to initialize the media pipelines for each media stream.
18.	The AR/MR Scene Manager and Media Client configures the rendering and delivery media pipelines.
19.	The Media Client establishes the transport session(s) to acquire the media content.
Media session loop includes steps 20~24 which are for streaming, decoding and rendering media components:
20.	The Media Client requests the media data according to the delivery manifest processed, possibly taking into account pose information (e.g., viewport dependent streaming).
21.	The Media Client receives the media data and triggers the media rendering pipeline(s), including the possible registration of AR content into the real world accordingly (depending on the device type).
22.	The Media Client decodes and processes the media data. For encrypted media data, the Media Client may also perform decryption.
23.	The Media Client passes the media data to the AR/MR Scene Manager.
24.	The XR Spatial Computing Session as specified in clause 4.3.3.
25.	The AR scene data and XR Spatial Compute data are combined for composition and rendering.

6.4.5	Content formats and codecs
Based on the use cases, the following formats, codecs and packaging formats are of relevance for cognitive immersive media distribution of AR:
-	Scene graph and scene description
-  Spatial description
-	2D video formats
-	3D formats such as static and dynamic point clouds or meshes
-	2D video formats with depth 
-	Regular audio formats
-	Several video decoding instances
-	Decoding tools for such formats
-	Encoding tools for 2D formats
-	Low-latency downlink and uplink real-time streaming of the above media
-	Uplink streaming of pose information
-	Uplink streaming of media
[bookmark: _Toc92713802]6.4.6	KPIs and QoS
In the downlink this scenario is equivalent to clause 6.3.6 and similar KPIs and QoS aspects apply.
For the uplink, the above scenarios relate to the following cases in TR 26.928 [2], clause 6. In particular:
-	XR distributed computing based on clause 6.2.7 as defined TR 26.928 [2].
Details on uplink streaming of sensor data are for future study.
6.4.7	Standardization areas
The list of potential standardization area that has been collected is provided in the following:
-	Similar functionalities as identified in clause 6.3.7 for downlink
-	For the uplink, streaming of sensor information to the network
>	Low-latency streaming protocols to support latencies in the range between 50 to 500ms, typically using RTP-based real-time streaming
>	Simple 2D media formats to stream match AR sensor data
>	Payload format to be mapped into RTP streams
>	Capability exchange mechanism and relevant signalling
>	Protocol stack and content delivery protocol
>	Cross-layer design, radio and 5G system optimizations for QoS support
-	Spatial description format for downlink and uplink
-	Required QoE metrics
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