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1. Introduction
This contribution proposes a solution to KI#4 for spatial mapping, and addresses the following open issues:
1) How to produce or modify a spatial map by the consumer (e.g. UE, VAL server)?
2) How to expose a spatial map to authorized third parties?
2. Reason for Change
SA1 terms:
· TS 22.156 defines a spatial map as a collection of information that corresponds to space, including information gathered from sensors concerning characteristics of the forms in that space, especially appearance information.
· TR 22.856 defines a Spatial Mapping Service as a service offered by a MNO that gathers sensor data to create and maintain a Spatial Map that can be used to offer customers Spatial Localization Service.
· TR 22.856 defines a Spatial Localization Service as a service offered by a mobile network operator that can provide customers with Localization.
TR 23.700-21 solution #8 proposes a solution for managing spatial maps within the application enablement layer by providing enhancements to the SEAL LM functionalities for managing (i.e. produce, update, get, subscribe) spatial maps.
This paper proposes a solution for managing spatial maps that reside outside of the application enablement layer. This enables use cases where a spatial map owner wishes to provide spatial computing services (e.g. spatial mapping and spatial localization services) at the VAL layer. In such cases, the role of the application enablement layer is no longer to manage the spatial map data, but rather to enable the discovery and configuration of spatial computing services.
This solution proposes spatial computing service registration and discovery procedures to allow authorized consumers to discover and use spatial computing services based on consumer application requirements and capabilitites, consumer UE capabilities, and computing service requirements and capabilities.
3. Conclusions
NA
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-21 v0.3.0.


* * * First Change * * * *
[bookmark: _Toc164594161][bookmark: _Toc164595370]7.0	Mapping of solutions to key issues
Table 7.0-1: Mapping of solutions to key issues
	
	KI #1
	KI #2
	KI #3
	KI #4

	Sol #1
	X
	
	
	

	Sol #2
	X
	
	
	

	Sol #3
	X
	
	
	

	Sol #5
	
	
	X
	

	Sol #8
	
	
	
	X

	Sol #x
	
	
	
	X



* * * Next Change * * * *
[bookmark: _Toc160736028]7.x	Solution #x: Spatial sensor discovery
[bookmark: _Toc160736029]7.x.1	Solution description
[bookmark: _Toc160736030]7.x.1.1	General
This solution is for KI#4 and addresses the open issue of how to produce, modify and expose a spatial map.
This solution is based on the Mobile Metaverse enablement layer architecture.
Editor’s Note: Whether the mobile metaverse architecture will be an enablement layer, or a new SEAL service, or an enhancement to an existing SEAL service will be decided in the conclusion of this study, and this solution will be adapted to the chosen architecture.
In this solution, the mobile metaverse enablement layer provides capabilities to register and discover spatial computing services (e.g., spatial mapping and spatial localization services). Spatial computing services may be discovered based on consumer application requirements and capabilitites, consumer UE capabilities, and computing service requirements and capabilities.
[bookmark: _Toc160736031]7.x.1.2	Spatial computing service registration
This procedure allows an authorized spatial computing service to register and expose its spatial computing capabilities to authorized consumers.

 
Figure 7.x.1.2-1: Spatial computing service registration
1.	A spatial computing service sends a spatial computing service registration request to the MMES. The request includes a VAL server identifier, spatial computing service identifier, spatial computing service type, spatial computing service address (e.g., FQDN, URI, IP, endpoint), spatial mapping and localization requirements and capabilities (e.g., supported and required sensing data types, supported and required reporting configuration, sensing data QoS requirements, processing requirements, etc.), and spatial map information (e.g., identifier, owner, format, coverage area, accuracy, status, address, latest update time, etc.).
2.	Upon receiving the request, the MMES authorizes the registration request and stores the spatial computing service information.
3.	The MMES sends a spatial computing service registration response to the spatial computing service indicating success or failure to register the spatial computing service. In the failure case, a reason for failure is included.
7.x.1.3	Spatial computing service discovery and selection
[bookmark: _Hlk166452026]This procedure allows a consumer application on a UE to discover and configure a spatial computing service according to consumer application requirements and capabilities, UE capabilities, and spatial computing service requirements and capabilities.
Pre-conditions:
1)	Spatial computing services have registered with the MMES.

 
Figure 7.x.1.3-1: Spatial computing service discovery and selection procedure
1.	A VAL client on a UE requires spatial computing services in a specific location.
2.	The VAL client sends a spatial computing service discovery request to the MMEC to discover available spatial computing services. The request includes discovery filters with VAL client application requirements to match with service information from the registered spatial computing services (see spatial compute service registration procedure). The request may additionally include VAL client capabilities such as the spatial sensing capabilities of the UE. Spatial sensing capabilities may include a spatial sensor identifier, spatial sensor type (e.g., LiDAR camera, RGB-D camera, high-resolution camera, etc.), spatial sensor position (e.g., geographic position, localization), spatial sensor state (e.g., availability), spatial sensing data accuracy, and spatial sensing data QoS requirements (e.g., minimum bandwidth).
3.	The MMEC sends a spatial computing service discovery request to the MMES. The request includes all information received from the VAL client spatial computing service discovery request. Additionally, the request includes a UE identifier, UE state information such as power level and connection quality, and the processing capabilities of the UE.
4.	Upon receiving the request, the MMES authorizes the discovery request and performs the necessary actions to obtain a list of available spatial computing services. The MMES may search through a local database of registered services for spatial computing services that match the provided discovery filters. A match indicates that the spatial computing service provides the services requested by the VAL client, and that the UE and VAL client provide the processing and sensing capabilities required by the spatial computing service.
Additionally, the MMES may obtain location information of the consumer UE to verify that the consumer UE is in the coverage area of the spatial computing services. The MMES may obtain location information by invoking the 3GPP Core Network Location Services exposed by the NEF as described in TS 23.273 [7] and TS 23.502 [9], or by invoking the SEAL Location Management APIs as described in TS 23.434 [8].
5. 	The MMES sends a spatial computing service discovery response to the MMEC. The response includes a list of discovered spatial computing services with information about the spatial computing services (i.e., information that was obtained during spatial computing services registration).
6.	The MMEC sends a spatial computing service discovery response to the MMEC. The response includes all information received from the MMES in the spatial computing service discovery response.
7.	The MMES may interact with NEF (e.g., using the NEF procedures for the AFsessionWithQoS described in clause 5.2.6.9 of 3GPP TS 23.502 [9]) to set QoS for the discovered spatial computing service data flows.
8.	The VAL client on the UE starts a service session with the spatial computing service.
[bookmark: _Toc160736032]7.x.2	Architecture Impacts
Option #1 in clause 6.1 is the basis for this solution.
[bookmark: _Toc160736033]7.x.3	Corresponding APIs
Editor's note:	APIs of this solution are FFS. 
[bookmark: _Toc160736034]7.x.4	Solution evaluation
Editor's note:	Evaluation of this solution is FFS. 
* * * End of Changes * * * *
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