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1 [bookmark: _Toc504713888]Discussion
This document provides some additional discussions around device architectures and their relation to media capabilities. This is related to discussions in the FS_SmarTAR study. Updates to the permanent document are proposed for now. Additional discussions are encouraged to define device details.

Some of the considerations also relate to the launch Snapdragon Spaces which enables developers to create rich applications. The Snapdragon Spaces developer portal, https://spaces.qualcomm.com/, offers SDKs for Unity and Unreal engines to be run on Android OS devices. Snapdragon Spaces provides an OpenXR compliant runtime and various OpenXR extensions with sample applications to show usage. The application may be run on the phone as shown in the reference dev kit https://spaces.qualcomm.com/developer-kit/.   
 
2 Proposed Updates to Permanent Document
===== 1. CHANGE  =====
[bookmark: _Toc103873017][bookmark: _Toc103873896][bookmark: _Toc103876420][bookmark: _Toc103918521]3.6	AR Framework
In TR 26.998, clause 4.2 defines the device architecture. However, the term "device architecture" may be misleading to some extent in case the "device functions" are distributed for example across a 5G capable phone and a tethered glass.
Hence, Figure 3.6-1 provides an 5G AR Framework. In this context the AR/MR application is offered several device functionalities as well as connectivity options to create an XR experiences as defined in TR 26.998, clause 4.2, namely:
· XR Runtime: The XR Runtime is a device-resident software or firmware that implements a set of XR APIs to provide access to the underlying AR/MR hardware, including capability discovery, session management, input and sensors, composition, and other XR functions. An example for such APIs is provided by OpenXR. 
· XR Scene Manager: A Scene Manager is a software component that is able to process a scene description and renders the corresponding 3D scene. To render the scene, the Scene Manager typically uses a Graphics Engine that may be accessed by well-specified APIs such as defined by Vulkan, OpenGL, Metal, DirectX, etc. Spatial audio is also handled by the Scene Manager based on a description of the audio scene. Other media types may be added as well.
· Media Access Functions: supports the application to access and stream media. For this purpose, a Media Access Function includes: media processing, codecs, content delivery protocols, content protection, QoS control, metrics collection and reporting, etc.
· 5G System: supports the AR/MR application to access the network through the 5G system, either directly or through the MAF.


Figure 3.6-1 – 5G AR Framework
[bookmark: _Toc103876423][bookmark: _Toc103918524]===== 2. CHANGE  =====
4.2	External Display Glasses for AR version 1 (EDGAR-1)
[bookmark: _Toc103876424][bookmark: _Toc103918525]4.2.1	Device architecture
[Editor’s note] At SA4#119, this section was added while further improvements were improved.
Figure 5  provides the technical architecture of EDGAR-1 UE. 


[image: Diagram

Description automatically generated]
[bookmark: _Ref103839657]Figure 5 - Device architecture of EDGAR-1 device
The EDGAR-1 is regular 5G UE with 5G connectivity provided through an embedded 5G modem and 5G system components directly on the glass. All functions of the framework are available on the glass. The EDGAR-1 UE also features several sensors and user controllers relevant for AR experiences that are cameras, microphones, speakers, display and generic user input. The AR/MR Application is responsible for orchestrating the various device resources to offer the AR experience to the user. In particular, the AR/MR Application can leverage three main internal components on the device which are:
· The Media Access Functions (MAF)
· The AR Runtime
· The AR Scene Manager
The AR/MR Application can communicate with those three components via dedicated APIs called the MAF-API, the AR Scene Manager API and the AR Runtime API. Among other functionalities, those APIs enables the AR/MR Application to discover and query the media capabilities in terms of support as well as available resources at runtime.
Once the AR/MR application is running, the downlink media flows from the 5G System to the MAF in compressed form and then from The MAF to the AR Scene Manger in a decoded form. In parallel, the EDGAR-1 UE is capable of establishing an uplink data flow from the AR Runtime to the MAF wherein the data may be in an uncompressed form and then from the MAF to the 5G System wherein the MAF may have compressed the data in order to facilitate the expected transmission over the network.


===== 3. CHANGE  =====

4.3		5G AR-UE Type 2
4.3.1	Device architecture
Figure 4.3.1-1 provides the technical architecture of a typical display AR glass device, referred to as 5G AR-UE type 2 in the absence of a better name for now. Similar as in the case for the EDGAR-1 UE introduced in 4.2, The AR Glass runs an AR/MR application that uses the capabilities of the glass to create a service. 

However, the AR glass does not provide a 5G connection, but is tethered to a 5G device. The AR glass may only use the 5G connectivity of the phone, or it may use capabilities on the phone for processing support.



  
Figure 4.3.1-1 - Device architecture of 5G AR-UE type 2
In order to determine the media capabilities of such a device, it is assumed that the media access and rendering functions of the EDGAR-1 UE type as introduced in clause 4.2 would apply and no new category necessarily needs to be defined, in particular if the 5G device only acts as an IP relay.

===== 4. CHANGE  =====

4.4		5G AR-UE Type 3
4.4.1	Device architecture
Figure 4.4.1-1 provides the technical architecture of a typical display AR glass device, referred to as 5G AR-UE type 3 in the absence of a better name for now. The AR Glass is tethered to a 5G device that includes the application and the XR functions. The tethering may be wireless or wired, but it is proprietary. Only XR Runtime APIs are provided. 
The 5G device runs the application that uses the Media access and rendering capabilities of the 5G device to run an AR/MR experience. The AR glass is connected to the 5G Device, but the XR runtime API is exposed the 5G device/phone.

  
Figure 4.4.1 - Device architecture of 5G AR-UE type 3
In this case, the connection between the phone and glass is handled by a proprietary system that tethers the XR Runtime API on the 5G phone to the XR Runtime core functions on the glass. The overall function is referred to as XR Link.
In order to determine the media capabilities of such a device, it is assumed that the media access and rendering functions of a high-end smart phone can be used. 
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