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1. Introduction
This contribution proposes a solution for addressing the following aspect of  Key Issue #1:
3)	How can UE(s) within a certain range of spatial anchor be detected?
2. Reason for Change
A VAL server may require information about spatial anchor(s) usage related to UE that have discovered spatial anchor(s) but may not yet have connected to the service associated with the spatial anchor(s).
The VAL server may need location information about UE of interest within a certain range of spatial anchor(s), for example to monitor a UE location or inform the service associated with a spatial anchor about possible consumers of the service.
3. Conclusions
The proposed solution adds a VAL server subscription to the Mobile Metaverse Enablement Layer for spatial anchor usage information.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-21 v0.2.0.


* * * First Change * * * *
[bookmark: _Toc160736027]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 #X
	X
	
	
	



* * * Next Change * * * *
[bookmark: _Toc160736028]7.X	Solution #X: Spatial anchor subscription for usage information
[bookmark: _Toc160736029]7.X.1	Solution description
[bookmark: _Toc160736030]7.X.1.1	General
This solution is for KI#1 and addresses the open issue of how to detect UE(s) within a certain range of a spatial anchor. 
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 application enablement layer provides capabilities to subscribe for spatial anchor usage information notifications. Spatial anchor usage information notifications may include information about spatial anchor(s) usage related to UEs that have discovered spatial anchor(s) but may not yet have connected to the service associated with the spatial anchor(s).
[bookmark: _Toc160736031]7.X.1.2	Procedure
Pre-conditions:
1)	Spatial anchors have been provisioned in the mobile metaverse enabler server
2)	A VAL server requires information about spatial anchor usage for UEs within a certain range of spatial anchor

 
Figure 7.X.1.2-1: Spatial anchor usage information subscription procedure
1.	A metaverse VAL server sends a spatial anchor usage information subscription request to the mobile metaverse enabler server (MMES). The request includes the VAL server identifier, security credentials, a VAL server notification endpoint (e.g., IP address, FQDN, URI), and spatial anchor usage information event filters (e.g., usage information type, spatial anchor identifiers, spatial anchor providers, spatial anchor associated service identifiers, location area, spatial anchor range, etc.).
2.	Upon receiving the request, the MMES authorizes the VAL server subscription request and performs the necessary actions to listen for the requested usage information events. If the subscription request is to monitor UEs within range of a spatial anchor, the MMES may obtain UE 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]. Additionally, the MMES may obtain and consider data analytics, such as UE mobility prediction, to determine UEs within range of a spatial anchor. The MMES may obtain data analytics by invoking NEF APIs as described in TS 23.288 [10] and TS 23.502 [9]. The MMES may monitor the distance between UEs and the spatial anchor of interest to determine UEs that are within range. The MMES may also monitor the spatial anchors that have been discovered by UEs (e.g., VAL clients) and may to determine UEs that have interest in the spatial anchors.
3.	The MMES sends a spatial anchor usage information subscription response to the VAL server. The response includes an indication of success or failure for the subscription. If successful, the response includes a subscription identifier; otherwise, the response includes an error code and reason of failure.
4.	When a spatial anchor usage information event occurs, the MMES identifies the applicable subscriptions where an event notification should be sent.
5.	The MMES sends a spatial anchor usage information event notification to the subscribed VAL server notification endpoints when is monitors changes in the UE of interest (e.g., when a UE enters or exits the range or discovers a monitored spatial anchor).  The notification includes the subscription identifier, the usage information event type, and the usage information event data (e.g., UEs within range of a spatial anchor, UEs that have discovered a spatial anchor, etc.). The VAL server may use the usage information event data to trigger application layer operations. For example, the VAL server may use a UE location or inform the service associated with a spatial anchor about possible consumers of the service. Alternatively, a VAL server may be notified when a spatial anchor is discovered by a UE and may trigger application layer actions to prepare VAL client specific AR content.
[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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