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1. Introduction
This contribution proposes various changes related to the mapping of spatial computing to 5G services.
2. Reason for Change
Description of some functional blocks of the baseline UE architecture in clause 6.2 is missing/incomplete. Further, it would be more accurate to use the term “XR baseline terminal” instead of “XR baseline client”, as the provided architecture also includes other entities (e.g. XR Runtime, Scene Manager) in addition to the Media Client (Media Session Handler, Media Access Function).
Spatial Computing Client (SCC) is a specialized type of Media Client that establishes communication for spatial computing purposes. Therefore, its current representation in clause 6.3 as a sub-block within the Media Access Function is not accurate. As a Media Client, the Spatial Computing Client should encompass both a Media Access Function and a Media Session Handler.
The call flow for spatial computing operations (clause 6.4) and its description contain unclear and inaccurate points; revisions are proposed to address these issues. Further, a Spatial Computing Client may, in addition to sensor data, also transmit control data while invoking spatial computing functions, e.g. to request a spatial region of interest from the Media AS. This needs to be reflected in the call flow.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 26.819 v1.0.0.

[bookmark: _Hlk61529092]* * * First Change * * * *
[bookmark: _Toc199880562]6	Mapping of spatial computing to 5G services
[bookmark: _Toc199880563]6.1	Introduction
Using the Reference Architecture for Media Delivery defined in clause 4.1.2.2 of TS 26.506 [65] as a reference architecture, it is also possible to directly map specific spatial computing functions into the generalized functions in order to support spatial computing services. Spatial cComputing fFunctions are located in the Media AS and in the XR Runtime. These functions deliver generate and process XR Spatial Description data.
[bookmark: _Toc199880564]6.2	Client Terminal Architecture
The client terminal architectural breakdown is based on the client XR baseline terminal architecture in clause 5.1 of TS 26.119 [25]. The figure depicting the client XR baseline terminal architecture is replicated here as Figure 6.2-1 for convenience.
NOTE: The term “XR baseline client” from TS 26.119 [25] is changed here to “XR baseline terminal”, as the provided architecture also includes other entities (e.g. XR Runtime, Scene Manager) in addition to the Media Client (Media Session Handler and Media Access Function).
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Figure 6.2-1 - XR Baseline terminal architecture.
[bookmark: _Toc199880565]The XR baseline client terminal consists of the following components:
· The Media Access Functions: is responsible for the delivery of any metadata or local media to the spatial computing functions in the AS.
· The Sscene Mmanager and “thin” Presentation Engine: is responsible for the parsing of the description returned provided by the AS as output from the spatial computing functions (XR Spatial Ddescription) as provided by the AS. It is also responsible for setting up and managing the XR session with the XR Rruntime.
· The Presentation Engine is responsible for rendering the scene components based on the input from the Scene Manager.
· The XR Ssource Mmanagement is responsible for gathering timed metadata such as sensor data and pre-processed sensor information and sending it to the ASmaking it available to the XR Application or the Media Access Function for sending in uplink.
· XR Runtime: is a set of functions provided by the XR Device to the XR Application to support XR experiences. It may include some spatial computing functions that can be performed locally on the device.
· XR Application is a software application that runs on an XR device and offers an XR experience based on an XR Runtime. XR Application may invoke the spatial computing functions included in the XR Runtime. 

* * * Second Change * * * *
6.3	General Architecture for Spatial Computing
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Figure 6.3-1 – Spatial computing architecture.

[Editor’s Note: Whether the SCC should be an independent entity outside the MAF is to be further studied.] 

The architecture includes the following network functions and UE entities:
· Media Application Provider: Offers the spatial computing service and provisions support for spatial computing sessions offered by it..
· Media Application Function (Media AF): This function is responsible for  QoS allocation in the 5G Core and providing service configuration information to the Media AS and Media Session Handler.
· Media Client: A UE internal function comprising a Media Session Handler and a Media Access Function.as well as other functional blocks such as XR Source Management, Scene Manager and Presentation Engine.
· Media Application Server (Media AS): This function is responsible for establishing the spatial computing session with the Media Client and monitoring the server’s edge resource usage. It hosts a Spatial Computing Function which can manage and run the spatial computing functions.
· Media-aware Application: The application running on the UE that makes use of 3GPP-defined APIs to invoke the Media Session Handler and/or the Media Access Function.
· Media Session Handler (MSH): This entity on the UE is responsible for the control plane signalling with the Media AF to establish a spatial computing session.
· Spatial Computing Client (SCC): This function is responsible for discovering the UE sSpatial computing capabilities and negotiating with the Media AS to agree on the spatial computing session. 
· 
NOTE: The SCC is a subset of the Media Client and includes a Media Access Function and a Media Session Handler. Whether the SCC would also include the Scene Manager and XR Source Management is FFS.
· Media Access Function: This function is as defined in TS 26.506 with the capabilities to send sensor data and receive XR Spatial Descriptions from the Media AS.
· Scene Manager: a set of functions that supports the application in arranging the logical and spatial representation of a multisensorial scene based on support from the XR Runtime. The Scene Manager composes the scene using the XR Spatial Description data.
· XR Source Management: management of data sources provided through the XR Rruntime. It retrieves the sensor data from the XR Runtime and provides them to the Media Access Function.
· XR Runtime: Set of functions provided by the XR Device to the Media-aware Application to create XR experiences. It may include some spatial computing functions.
The relevant interfaces shown as solid lines in Figure 6.3-1 are:	
· M1: The Media Application Provider provisions the spatial computing service through M-1.
· M4: The signaling as well as the data delivery between Media Access Function and Media AS is through M-4.
· M5: The Media Session Handler (MSH) and the Media AF (Application Function) may exchange spatial computing configuration related information through the M-5 interface.
· M6: Reference point between the Media-aware Application and the Media Session HandlerMSH for the purpose of configuring the Media Session Handler.
· M7: The Spatial Computing Client discovers the UE spatial computing capabilities through the M7 interface.
· M11: This interface may be used to convey QoS allocation and QoE information related to spatial computing functions between the Media MSH and the Media Access Function.
[bookmark: _Toc199880566]6.4 	Call flow for spatial computing session setup and operation
The spatial computing operation can be described by the call flow in Figure 6.4-.1.
 [image: ]
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Figure 6.4-.1 - High-level call flow for spatial computing session setup and operation.
The steps are:
0.	The Scene Manager acquires the scene description information and discovers the needed spatial computing functions for the XR experience.
1.	[The Media-aware Application initiates a session by configuring the Media Access Function at reference point M7. The MAF informs the Media Session Handler about the session and retrieves relevant policy and configuration information.]  Editor’s note: To be confirmed by the next meeting.
2. The Media Access Function informs the Media Session Handler about the session and retrieves the relevant policy and configuration information at reference point M11.
32.	The Media Session Handler communicates with the Media AF for the AS discovery of the AS (in the case of edge computing) and the configuration of quality-of-service parameters at reference point M5. 
43.	The Media Session Handler passes the information configured in step 32 to the Media Access Function via the interfaces M6/M11.
54.	TThe Spatial Computing Client inside the Media Access Function in the Spatial Computing Client establishes the session with the Media AS at reference point M4.
65. 	The Media-aware Application configures the XR Rruntime is configured. This configuration aims enables the XR Runtime to provide sensor and control data needed for the sSpatial cComputing functions configured in the Media AS in step 1.
NOTE: Sensor data may include e.g. pose of the AR device. Control data may include e.g. coordinates of a bounding volume to request from the Media AS a spatial region of interest, i.e. a subset of 3D world model. 
6.	The Spatial Computing Client requests the instantiation of pipelines for XR Spatial Description from the Media Access Function, which in turn establishes a connection to the Media AS.
7.	The Source Manager retrieves sensor and control data from the XR Rruntime and provides them to the Media Access Function.
8.	The Media Access Function sends sensor and control data to the Media AS.
9.	The Media AS uses that data to invoke the spatial computing functions and compute the XR Spatial Description.
10.	The Media AS transmits the generated XR Spatial Description to the Media Access Function in the Spatial Computing Client. 
11.	The Spatial Computing Client may complete the XR Spatial Description using local sensor data obtained by the XR Runtime.
12.	The Spatial Computing Client provides the XR Spatial Description to the Scene Manager.
13.	The Scene Manager composes the scene using the XR Spatial Description.
14. The Scene Manager provides the composed scene to the Presentation Engine.
15. The Presentation Engine renders the composed scene based on the input from the Scene Manager.

* * * End of Changes * * * *
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