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1. Introduction
[bookmark: _Hlk158557614]This contribution provides a solution to KI #4 – Spatial Mapping. 
2. Reason for Change
[bookmark: _Hlk158557621]A spatial map enables associating spatial anchors with one another and with a given area. This enables spatial map based operations such as localization of UEs (and Users) relative to a set of spatial anchors associated with a spatial map.
[bookmark: _Hlk158560807]This contribution defines Mobile Metaverse Enabler procedures to manage spatial maps. Procedures to enable VAL servers and Mobile Metaverse Enabler Clients (MMEC) to create, update, retrieve, delete and subscribe to spatial maps managed by a Mobile Metaverse Enabler Server (MMES).      
3. Proposal
It is proposed to agree the following changes to 3GPP 23.700-21 V0.2.0.

[bookmark: _Hlk161847145][bookmark: _Toc160785416][bookmark: _Toc151544884][bookmark: _Toc510696599][bookmark: _Toc35971391][bookmark: _Toc128732967]*** First change ***

7.x	Solution #x: Spatial Map Creation
7.x.1	Solution description
The following clauses specify procedures for Key Issue #4 to support spatial map creation, update, retrieval, subscription and deletion.
7.x.1.1	Spatial Map Creation
Assumptions:
1.	The VAL server or Mobile Metaverse Enabler (MMEC) has already discovered a Mobile Metaverse Enabler Server (MMES).  



Figure 7.x.1.1-1: Spatial map creation procedure
1. A VAL server (or MMEC) sends a spatial map create request to a MMES. The request includes VAL server (or MMEC) identity, spatial map coverage area, and security credentials. The request may include a list of identifiers or types of spatial anchors to include in the spatial map, access control rules defining which entities are permitted to discover and access the spatial map.
2. The MMES performs an authorization check to verify whether the VAL server (or MMEC) has authorization to create a spatial map. 
3. Upon successful authorization, the MMES creates the spatial map based on the information provided in the request and assigns a spatial map identifier. 
4. The MMES sends a spatial map create response to the VAL server (or MMEC). The response includes a status indicating if the spatial map was created successfully. If successful, the response includes the spatial map identifier.
7.x.1.2	Spatial Map Update
Assumptions:
1. The VAL server or Mobile Metaverse Enabler Client (MMEC) has already discovered a Mobile Metaverse Enabler Server (MMES).  
2. The spatial map to be updated has been created.



Figure 7.x.1.2-1: Spatial map update procedure
1. A VAL server (or MMEC) sends a spatial map update request to a MMES. The request includes a spatial map identifier, VAL server (or MMEC) identity, and security credentials. The request may include an updated list of identifiers or types of spatial anchors to include in the spatial map, updated access control rules defining which entities are permitted to discover and access the spatial map, or an updated spatial map coverage area.
2. The MMES performs an authorization check to verify whether the VAL server (or MMEC) has authorization to update the spatial map. 
3. Upon successful authorization, the MMES updates the spatial map based on the information provided in the request. 
4. The MMES sends a spatial map update response to the VAL server (or MMEC). The response includes a status indicating if the spatial map was updated successfully.
7.x.1.3	Spatial Map Retrieval
Assumptions:
1. The VAL server or Mobile Metaverse Enabler Client (MMEC) has already discovered a Mobile Metaverse Enabler Server (MMES). 
2. The spatial map has been created.



Figure 7.x.1.3-1: Spatial map retrieval procedure
1. A VAL server (or MMEC) sends a spatial map retrieve request to a MMES. The request includes a spatial map identifier, a VAL server identity (or MMEC identity), and security credentials. The request may include discovery filters like the position of the user, an area of interest within the spatial map, or an application service identifier.
2. The MMES performs an authorization check to verify whether the VAL server (or MMEC) has authorization to retrieve a spatial map. 
3. Upon successful authorization, the MMES retrieves the spatial map based on the information provided in the request. 
4. The MMES sends a spatial map retrieve response to the VAL server (or MMEC). The response includes a status indicating if the spatial map was retrieved successfully. If successfully retrieved, the response includes the spatial map information (e.g., applicable spatial anchors within the spatial map).
7.x.1.4	Spatial Map Subscription
Assumptions:
1. The VAL server or Mobile Metaverse Enabler Client (MMEC) has already discovered a Mobile Metaverse Enabler Server (MMES).  
2. The spatial map targeted for subscription has been created.



Figure 7.x.1.4-1: Spatial map subscription procedure
1. A VAL server (or MMEC) sends a spatial map subscription request to a MMES to receive spatial map notifications. The request also includes VAL server identity (or MMEC identity), security credentials, and a spatial map identifier. The request includes notification criteria such as the addition, modification or deletion of spatial anchors associated with the spatial map.
2. The MMES performs an authorization check to verify whether the VAL server (or MMEC) has authorization to subscribe to the spatial map. 
3. Upon successful authorization, the MMES creates the spatial map subscription based on the information provided in the request and assigns a spatial map subscription identifier. 
4. The MMES sends a spatial map subscription response to the VAL server (or MMEC). The response includes a status indicating if the spatial map subscription was successfully processed. If successful, the response includes the spatial map subscription identifier.
5. The MMES detects a spatial map event occurs which meets the notification criteria defined for the subscription.
6. The MMES sends a spatial map notification to the VAL server (or MMEC) which includes spatial map information.  
7.x.1.5	Spatial Map Delete
Assumptions:
1. The VAL server or Mobile Metaverse Enabler Client (MMEC) has already discovered a Mobile Metaverse Enabler Server (MMES).  
2. The spatial map to be deleted has been created.



Figure 7.x.1.5-1: Spatial map delete procedure
1. A VAL server (or MMEC) sends a spatial map delete request to a MMES. The request includes VAL server identity (or MMEC identity), security credentials, and the identifier of the spatial map to delete.
2. The MMES performs an authorization check to verify whether the VAL server (or MMEC) has authorization to delete the spatial map. 
3. Upon successful authorization, the MMES deletes the spatial map. 
4. The MMES sends a spatial map delete response to the VAL server (or MMEC). The response includes a status indicating if the spatial map was deleted successfully.
7.x.2	Architecture Impacts
Option #1 in clause 6.1 is the basis for this solution.
7.x.4	Solution evaluation
Editor's note:	Evaluation of this solution is FFS. 

*** End of Changes ***
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