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1. Introduction & Proposal
TR26.998 (version 0.8.0 released May 28, 2021) Section 4.2.2 and 6.2.3.2 mentions AR Functions running on the edge/cloud. The AR Functions are considered “additional” to the AR/MR application with no real emphasis on the latter.
This conntribution has several purposes. The first is to rename “AR functions” to “Spatial Computing Functions” (or “Spatial Computing”) as this is the term widely adopted by the AR Community. Spatial Computing Functions are key elements of a distributed AR system. Spatial Computing function includes, at minimum, resources to perform the following functions:
· 3D mapping (sparse for relocalization or dense for 3D scans), 
· 3D localization and 
· World understanding (semantical segmentation of the 3D map, object recognition, etc.).
This contribution also proposes updates to architecture figures and their descriptions to clarify the roles of these Spatial Computing functions and ensure they are fully captured in TR26.998 section 4.2.2 and 6.2.3.3. 

	Reason for change:
	Spatial comuting functions running in the edge/cloud are not fully captured in the TR 26.998 V0.8.0.

	
	

	Summary of change:
	Updates to the texts and figures related to architectures to provide more detail on the Spatial Computing functions.

	
	

	Consequences if not approved:
	Spatial computing functions, which are key and dedicated elements of AR systems, will not be fully captured in the proposed architectures.


[bookmark: _GoBack]
2. Proposed changes

*** Change 1 ***
[bookmark: _Toc67919025][bookmark: _Toc67919037][bookmark: _Toc67919040]
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.

- 	An AR/MR application provider is providing a service and the service may be support network-based spatial computing 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.
[bookmark: _Toc67919026]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.


	Comment by Jérome ROYAN: Describe in more details the Spatial Computing in the AR/MR application block on the Cloud/Edge side. Media Assets is now in blue and is related to the AR Scene Managers functions. World Map, a 3D representation of the real space, is the common data used by the Spatial Computing functions.
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 for spatial computing. 
-	Media processing is local, the device needs to embed all media codecs required for decoding pre-rendered viewports.
-	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.
[bookmark: _Toc67919027]4.2.2.4	Type 3: 5G WireLess Tethered AR UE
Figure 4.2.2.4-1 provides a functional structure for Type 3: 5G WireLess Tethered AR UE.


	Comment by Jérome ROYAN: Replace AR functions by Spatial Comuting in thegreen block on the right. Suppress Visual Mapping in the AR Runtime on 5G Phone side as it is already included in the Vision Engine/SLAM function.
Figure 4.2.2.4-1: Functional structure for Type-3: 5G WireLess Tethered AR UE
Main characteristics of Type 3: 5G WireLess Tethered AR UE:
-	5G connectivity is provided through a tethered device which embeds the 5G modem. Wireless tethered connectivity is through WiFi or 5G sidelink. BLE (Bluetooth Low Energy) connectivity may be used for audio.
-	The AR Runtime is local and uses from sensors, audio inputs or video inputs, but may be assisted by functionalities on phone. 
-	While media processing (for 2D media) can be done on the AR glasses, heavy AR/MR media processing may be done on the AR/MR tethered device or split.
-	Some devices might have limited support for immersive media decoding and rendering and may need to rely on 5G cloud/edge
-	While such devices are likely to use significantly less processing than Type 1: 5G STAR devices by making use of the processing capabilities of the tethered device, they can still support a lot of local media and AR/MR processing. Such devices are expected to provide 8-10h of battery life while keeping a significantly low weight.
-	The tethered glass itself is not a regular 5G UE, but the combination of the glass and the phone results in a regular 5G 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. Detailed requirements are for study in this report.

*** End of Change 1 ***

*** Change 2 ***
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.
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 an 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. Thus, the 5G EDGAR UE may consume a world map used for the 3D registration from a world map server, but the communication of the edge server to this world map server is outside of the considered 5G Media Streaming architecture.


 	Comment by Jérome ROYAN: Add the spatial comuting functions in the AR/MR application block on Cloud/Edge side, and add a World Map provider on the far right block. This World Map provider can host and maintain a global map of the real world on which some local maps could be extracted and sent to the Spatial Computing functions for dedicated applications.
Figure 6.2.3.2-1: EDGAR-based 5GMS Download Architecture

*** End of Change 2 ***
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