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1. Introduction
Recently, FS_5GSTAR has developed the AR/MR service architecture and its procedure when using 5G edge. As most of them are quite relevant to the work from FS_EMSA, this contribution addresses the issues to be discussed / confirmed for better alignment between two study items. 

2. Issues to be discussed
2.1. Issue #1 ~ #3 : Immersive media downlink streaming
TR 26.998 addresses mainly two different device types; 1) 5G Standalone AR (STAR) UE and 2) 5G Edge-Dependent AR (EDGAR) UE, depending on the functional capability in UE. (Note that Type 3: 5G Wireless Tethered AR UE looks similar to STAR UE case when considering the tethered AR glasses and 5G phone into a single UE).
STAR UE can have a variant (Edge-assisted STAR UE) when a portion of processing functions need to rely on 5G cloud/edge. (Note that the difference between Edge-assisted STAR UE and EDGAR UE is the presence of compositor in UE side). In that case, some of functions in STAR UE may be disabled and be run in an 5G edge instead.
Below text/figure is a current TR26.998 addressing Edge-assisted STAR UE for the case of downlink streaming scenario (remote rendering supported)

[bookmark: _Toc67919042]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.


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. 
[image: ]
Figure 6.2.3.1-2: Edge-assisted STAR 5GMS Downlink Architecture
Editor’s Note: The architecture is missing functionalities for edge-enabling (e.g. EEC). It needs to be aligned with FS_EMSA work.

Issue #1) In Figure 6.2.3.1-2, there are three entities; 1) 5G STAR UE (blue box, left), 2) 5G Edge (gray box, middle), and 3) 5GMSd AS (yellow box, right). 5G Edge is for remote rendering, while 5GMSd AS is for distributing the media (content may be hosted here). Currently, it was addressed 5GMS interface is between 5G Edge and 5GMSd AS, which might seem to be incompliant with FS_EMSA architecture (compared with Figure 13 in S4-210617), so we need to confirm the followings;
· Can 5G STAR UE (blue) + 5G Edge (gray) be 5GMS client as in the figure above?
· If yes, 
· How can we address Uu interface of the figure in 5GMS architecture?
· How can MSH acquire reporting metric information without knowing Uu interface status. 
· If no,
· Should 5GMSd-aware Application and MSH (in gray box) move to STAR UE?
· Should 5G Edge (in gray) be called as 5GMSd AS/EAS? What about relation with 5GMSd AS (in yellow)
· Any missing functionalities (e.g., EEC/EES)?

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.


Figure 6.2.3.2-1: EDGAR-based 5GMS Download Architecture

Issue #2) Same issue with Issue #1 to be applied here

[bookmark: _Toc67919044]6.2.4	Typical Procedures and call flows
6.2.4.1	STAR-based media streaming
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. 
]
Issue #3) We need to confirm whether the described procedure is compliant with work of FS_EMSA, especially the M6d interface when both AR/MR Application and MSH are located in 5GMSd AS/EAS.

2.2. Device Type

[bookmark: _Toc67919025]4.2.2.2	Type 1: 5G STandalone AR (STAR) UE
Figure 4.2.1 provides a functional structure for Type 1: 5G STandalone AR (STAR) UE.

Figure 4.2.1: 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
-	User control is local and is obtained from sensors, audio inputs or video inputs
-	AR/MR functions are either on the AR/MR device, or split
-	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
-	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.
NOTE: The UE may be extended for specific use cases with additional functions relevant for 5G System functionalities, in particular 5GMS functions, MTSI functions or edge-related client functions.
Editor’s Note: Updates may be added after alignment with TR 26.803.

Issue #4) We need to confirm whether the above text and figure are compliant with the work of FS_EMSA architecture.


[bookmark: _Toc67919026]4.2.2.3	Type 2: 5G EDGe-Dependent AR (EDGAR) UE
Figure 4.2.2 provides a functional structure for Type 2: 5G EDGe-Dependent AR (EDGAR) UE.

Figure 4.2.2: Functional structure for Type 2
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
-	User control is local and is obtained from sensors, audio inputs or video inputs.
-	Media processing is local, the device needs to embed all media codecs required for decoding pre-rendered viewports
-	The basic AR Functions are local to the AR/MR device, and the AR/MR functions are on the 5G cloud/edge
-	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.
Editor’s Note: This basic application functionality needs to be added to the above diagram.
-	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.
-	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.
NOTE: The UE is expected to be extended for specific use cases with additional functions relevant for 5G System functionalities, in particular 5GMS functions, MTSI functions or edge-related client functions. Hence, it is referred to as 5G EDGe-Dependent AR (EDGAR) UE.
Editor’s Note: Updates may be added after alignment with TR 26.803.

Issue #5) We need to confirm whether the above text and figure are compliant with the work of FS_EMSA architecture, especially for location of AR/MR Application in 5G edge (e.g., M6d/M7d interface).

3. Proposal
We propose to raise some potential issues to discuss with FS_EMSA colleagues. Based on the discussion and agreement, we will make a pCR to fix anything incompliant. 
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