3GPP TSG SA WG4 Meeting #110e                                                               Tdoc S4-20xxxx
19th – 28th August 2020



3GPP TSG SA WG4 Video SWG Telco post 114-e	S4aV210718
22nd June 2020

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Source:	Samsung, Fraunhofer HHI
Title:	[FS_5GSTAR] Updates on Streaming scenario 
Agenda Item:	4.8
Document for:	Discussion and Agreement

1. Introduction
During the last SA4#114e meeting, the basic device architectures are updated to accommodate three major categories; AR Runtime, Scene Manager, and Media Access Function. Based on those updates, this contribution is proposing;
· Removal of Edge-assisted STAR UE: The motivation of edge-assisted STAR UE was based on the fact that the former EDGAR UE has no compositor embedded, so EDGAR UE should always capture the environment and send to an edge for the composition of the viewport. Now, EDGAR UE has a compositor inside, edge-assisted STAR UE has no substantial difference with EDGAR, so it is proposed to remove.
· Insertion of call flow for EDGAR: Based on the agreement in call flow for STAR UE, similar work has done in this contribution for EDGAR UE. 
· Other minor editorial changes

2. Proposed Text Change
*** Change #1 ***

[bookmark: _Toc67919025][bookmark: _Toc73696109]4.2.2.2	Type 1: 5G STandalone AR (STAR) UE
Figure 4.2.2.2-1 provides a functional structure for Type 1: 5G STandalone AR (STAR) UE.


Figure 4.2.2.2-1: Functional structure for Type 1: 5G STandalone AR (STAR) UE
Main characteristics of Type 1: 5G STandalone AR (STAR) UE:
-	The STAR UE is a regular 5G UE. 5G connectivity is provided through an embedded 5G modem.
-	The AR Runtime is local and uses input from sensors, audio inputs or video inputs.
-	The AR Scene manager is local and provides immersive rendering capabilities. Support of compute on the network may be provided, but scenes can typically be composed on the UE. Some devices might have limited support for immersive media decoding and rendering and may need to rely on 5G cloud/edge. In this case the STAR UE may be assisted by an edge.
-	The AR/MR application is resident on the device.
-	An AR/MR application provider is providing a service and the service may be support network-based AR functions and rendering.
-	Due to the amount of processing required, such devices are likely to require a higher power consumption in comparison to the other device types.
-	Functionality is more important than design.
-	As the device includes all UE functionalities, the application resides and pre-dominantly is executed on the device and all essential AR/MR functions are available for typical media processing use cases, the device referred to as STandalone AR (STAR) UE.
-	Media Access functions are provided that support the delivery of media content components over the 5G system. Examples of the media access functions are 5GMS functions, MTSI functions, web-connectivity or edge-related client functions. Media Access functions are divided in control on M5 (Media Session Handler and Media AF) and user data on M4 (Media Client and Media Application Server). Detailed requirements are for study in this report.
-	The application may also communicate though the 5G System using a dedicated interface.
*** End of Change #1 ***

*** Change #2 ***
[bookmark: _Toc67919026][bookmark: _Toc73696110]4.2.2.3	Type 2: 5G EDGe-Dependent AR (EDGAR) UE
Figure 4.2.2.3-1 provides a functional structure for Type 2: 5G EDGe-Dependent AR (EDGAR) UE.



Figure 4.2.2.3-1: Functional structure for Type 2: 5G EDGe-Dependent AR (EDGAR) UE
Main characteristics of Type 2: 5G EDGe-Dependent AR (EDGAR) UE:
-	The 5G EDGAR UE is a regular 5G UE. 5G connectivity is provided through an embedded 5G modem and 5G System components.
-	The AR Runtime is local and uses data from sensors, audio inputs or video inputs, but the AR Runtime may be assisted by the cloud/edge application for example spatial computing.
[bookmark: _GoBack]-	Media processing is local, the device needs to embed all media codecs required for decoding pre-rendered viewports2D view.
-	A lightweight Scene Manager is local to the AR/MR device, but the main scene management and composition is done on the cloud/edge. A scene description is generated and exchanged to establish the split work flow.
-	The main AR/MR application resides on the cloud/edge, but a basic application functionality is on the UE to support regular UE functionalities and launching services and applications.
-	Power consumption on such glasses must be low enough to fit the form factors. Heat dissipation is essential.
-	Design is typically more important than functionality.
-	Basic Media Access Functions are provided that support the delivery of media content components over the 5G system, in particular cloud and split rendering supporting functions. Media Access Functions are divided in control on M5 (Media Session Handler and Media AF) and user data on M4 (Media Client and Media Application Server). Detailed requirements are for study in this report.
-	While the EDGAR UE may have additional functionalities, for example those available in a STAR UE, generally for media centric use cases processing needs to be supported by the edge.
-	The application may also communicate though the 5G System using a dedicated interface.

*** End of Change #2 ***

*** Change #3 ***
[bookmark: _Toc67919041][bookmark: _Toc73696141]6.2.3	Architectures
[bookmark: _Toc67919042][bookmark: _Toc73696142]6.2.3.1	STAR-based
Figure 6.2.3.1-1 provides a basic extension of 5G Media Streaming for immersive media downlink using a STAR UE, when all essential AR/MR functions in an UE are available for typical media processing use cases. In addition to media delivery, also scene description data delivery is included.


Figure 6.2.3.1-1: STAR-based 5GMS Downlink Architecture
Figure 6.2.3.1-2 provides a basic extension of 5G Media Streaming for immersive media when the STAR UE may be assisted by an edge for part of essential AR/MR functions. 


Figure 6.2.3.1-2: Edge-assisted STAR 5GMS Downlink Architecture
[bookmark: _Toc73696143]6.2.3.2	EDGAR-based
Figure 6.2.3.2-1 provides a basic extension of 5G Media Streaming download for immersive media using an EDGAR UE. In this context, it is expected that the edge will pre-render the media based on pose and interaction information received from the 5G EDGAR UE. It is also highlighted, that the 5G EDGAR UE may consume the same media assets from a Immersive media server as the STAR UE according to Figure 6.2.3.1-1, but the communication of the edge server to this immersive server is outside of the considered 5G Media Streaming architecture.


 	Comment by 이학주/5G/6G표준Lab(SR)/Principal Engineer/삼성전자: M4 & M5 fixed
Figure 6.2.3.2-1: EDGAR-based 5GMS Download Architecture

*** End of Change #3 ***

*** Change #4 ***
[bookmark: _Toc67919044][bookmark: _Toc73696144]6.2.4	Typical Procedures and call flows
[bookmark: _Toc73696145]6.2.4.1	STAR-based media streaming
Figure 6.2.4.1-1 illustrates the procedure diagram for 5G immersive media downlink streaming using a STAR-based UE when all essential AR/MR functions in an UE are available without an assist by an edge. 


Figure 6.2.4.1-1: STAR-based high level procedure for 5G downlink streaming
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 STAR UE is run by the user.
-	The STAR 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.
	Editor’s Note: 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.	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 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 Player.
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.	In parallel, the Media Player is invoked to start media access and playback.
6.	The Media Player establishes the transport session to acquire entry point information. Entry point information may or may not correspond to a delivery manifest for streaming AR content, and may be a scene description, DASH MPD, or a document specific to AR/MR services.
7.	The Media Player requests the entry point.
8.	5GMSd AS provides the entry point.
9.	The Media Player and/or AR/MR Scene Manager processes the entry point to acquire the necessary information for accessing media content. 
10.	The Media Player and/or AR/MR Scene Manager notifies the necessary information acquired from the entry point to the Media Session Handler.
11.	The Media Session Handler shares the information with the 5GMSd AF, in some cases including desired QoS information.  Based on existing provisioning by the AR/MR Application Provider, the 5GMSd AF may request QoS modifications to the PDU sessions.
12.	Media content delivery manifest fetching procedure for each AR object.  For static AR objects, a simple URL may be provided in the entry point information for downloading the AR object media data.:
13.	For the required media content, the Media Player establishes the transport session(s) to acquire delivery manifest(s) information.
14.	The Media Player requests the delivery manifest(s).
15.	5GMSd AS provides the delivery manifest(s).
16.	The Media Player processes the delivery manifest(s). It determines for example the number of needed transport sessions for media acquisition.  The Media Player should be able to use the delivery manifest(s) information to initialize the media pipelines for each media stream.
17.	The Media Player notifies the Media Session Handler about the delivery manifest(s).
18.	The Media Player configures the media playback pipelines.
19.	The Media Player establishes the transport session(s) to acquire the media content. 
20.	The Media Player notifies to the Media Session Handler that the playback is ready.
21.	The Media Player requests the immersive media data according to the delivery manifest processed, possibly taking into account pose information for further processing (e.g., viewport dependent streaming)
22.	The Media Player receives the immersive media data and triggers the media rendering pipeline(s), including the registration of AR content into the real world accordingly. 
23.	The Media Player decodes and processes the media data.
24.	The Media Player passes the media data to the AR/MR Scene Manager.
25.	The AR/MR Scene Manager renders the media, which includes the registration of the AR content into the real world accordingly.
Editor’s Note: Edge-assisted STAR UE procedures may differ from those above, and may have similarities to EDGAR UE procedures. STAR UEs may have the possibility to select, and change between non-assisted and edge-assisted modes depending on processing resources, UE power consumption and/or heat dissipation.

Figure 6.2.4.1-2 further illustrates the procedure diagram for 5G immersive media downlink streaming using an Edge-assisted STAR UE. 
[
· Editor’s Note: The architecture is missing functionalities for edge-enabling (e.g. EEC). It needs to be aligned with FS_EMSA work. 
 [image: ]
Figure 6.2.4.1-2: Edge-assisted STAR-based 5GMS Downlink Procedure
Prerequisites:
-	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.	Edge Computing provisioning phase as described in TR 26.803.
2.	5GMS Application Provider Provisioning phase as described in TR 26.803.
2a.	Optional 5GMS Application Provider Provisioning phase as described in TR 26.803.
3.	UE Edge Computing Discovery phase as described in TR 26.803.
3a.	Optional 5GMS Application Provider Provisioning phase as described in TR 26.803.
4.	The 5GMS Session phase starts as described in TR 26.803 with further steps below.
5.	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 M8d interface.
6.	Desired media content is selected.
7.	AR/MR Application sends the Media Player Entry to Media Player.
8.	The Media Player establishes the transport session to acquire manifest information (e.g., MPD for DASH streaming)
9.	The Media Player requests the MPD.
10.	5GMSd AS provides the MPD.
11.	The Media Player processes the MPD to acquire the necessary information for accessing media content. 
12.	The Media Player notifies the necessary information acquired from the MPD to the Media Session Handler.
13.	The Media Player configures the media playback pipeline.
14.	The Media Player establishes the transport session(s) to acquire the media content. 
15.	The Media Player notifies to the Media Session Handler that the playback is ready.
16.	The 5G EDGAR UE provides the AR/MR application with pose information and potentially AR/MR metadata for rendering (e.g., position of the object to be inserted into the real world in MR scenarios)
17.	The MR/AR application provide the Media Player with pose information. 
18.	The Media Player requests the immersive media segments according to the MPD (possibly taking into account the pose information)
19.	The Media Player receives the immersive media segments and triggers the media rendering pipeline. 
20.	The Media Player sends the decoded immersive media to the AR/MR application for rendering. 
21.	The AR/MR application renders the 2D View(s) with the pose information and potentially AR/MR metadata for rendering provided by the 5G EDGAR UE. 
22.	The AR/MR application sends rendered 2D View(s) and metadata (e.g., pose for which the 2D View is generated and the plane position at which it is rendered) to the 5G EDGAR UE. 
23.	The 5G EDGAR UE processes the received 2D Views, performs composition, applies pose correction and displays the viewport. 
]
*** End of Change #4 ***

*** Change #5 ***
[bookmark: _Toc73696146]6.2.4.2	EDGAR-based media streaming
[TBD]




*** End of Change #5 ***

*** Change #6 ***
[bookmark: _Toc67919052][bookmark: _Toc73696154]6.3.3	Architectures
[bookmark: _Toc67919053][bookmark: _Toc73696155]6.3.3.1	STAR-based
Figure 6.3.3.1-1 provides an architecture for immersive interactive media distribution using a STAR UE.



Figure 6.3.3.1-1: STAR-based 5G interactive immersive service architecture

[bookmark: _Toc67919054][bookmark: _Toc73696156]6.3.3.2	EDGAR-based


Figure 6.3.3.2-1 provides an architecture for immersive interactive media distribution using a EDGAR UE. In this case, similar as before, most of the rendering needs to accomplished on the server. 
Figure 6.3.3.2-1: EDGAR-based 5G interactive immersive service architecture

*** End of Change #6 ***

*** Change #7 ***
[bookmark: _Toc73696165]6.4.3	Architectures
[bookmark: _Toc73696166]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: _Toc73696167]6.4.3.2	EDGAR-based
Figure 6.4.3.2-1 provides an architecture for immersive cognitive 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: _Toc67919055][bookmark: _Toc73696157]6.4.4	Procedures and call flows

[bookmark: _Toc67919056][bookmark: _Toc73696158]6.4.5	Content formats and codecs

[bookmark: _Toc67919057][bookmark: _Toc73696159]6.4.6	KPIs and relevant quality of experience parameters

[bookmark: _Toc67919058][bookmark: _Toc73696160]6.4.7	Potentially required QoS

[bookmark: _Toc67919059][bookmark: _Toc73696161]6.4.8	Standardization areas


*** End of Change #7 ***
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