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1. Introduction
This pCR proposes a solution to KI#1
2. Reason for Change
The existing solution does not provide the prioritized list of spatial anchors, a universal list of spatial anchors to cater to common spatial anchors, and linked spatial anchors indicated by a group of spatial anchors. Such information is necessary to provide the required QoE at the user end or client side. The group of spatial anchors reduces the client's round trip in fetching each spatial anchor which is helpful in the QoE for the users. Also, it provides the information to the client that the spatial anchors are linked to each other, which helps the client render it correctly for the user perception. 
Consider the use case of supermarket metaverse, based on the purchase of item(s)(item is identified with a spatial anchor in the metaverse), the supermarket application can provide the list of recommended items for purchase to the user. This creates the need to provide the recommended list of other spatial anchors. 
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-21 v0.2.0.


* * * First Change * * * *
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Pre-conditions:
1)	Spatial anchors have been provisioned in the mobile metaverse enabler server
2)	A VAL client (e.g., an AR application) needs to display enriched localized content to a user


Figure 7.1.1.2-1: Spatial anchor discovery procedure
0.	A metaverse VAL client discover s spatial anchors. The VAL client performs spatial anchor discovery using the mobile metaverse enabler client (MMEC) of the UE.
Editor’s Note: It is FFS whether and what spatial anchor requirements may be provided by a VAL client for spatial anchor discovery.
1.	The MMEC sends a spatial anchor discovery request to the mobile metaverse enabler server (MMES). The request includes information elements defined in Table 7.1.3-1. 
2.	Upon receiving the request, the MMES validates if the requestor is authorized to discover spatial anchors. If the requestor is authorized, the MMES uses the information included the spatial anchor discovery request to determine spatial anchors to include in the discovery response.
If spatial anchor discovery filters are provided in the request, the MMES determines any spatial anchors matching the discovery filters. For each determined spatial anchor, the MMES checks whether the requestor is authorized to discover the spatial anchor based on the identity and location of the requestor and the access controls and service area characteristics of the spatial anchor. To determine a location of interest to the requestor, the MMES may use location information in the request, if available, or 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]. Additionally, the MMES may obtain and consider data analytics, such as UE mobility prediction, during spatial anchor determination. The MMES may obtain data analytics by invoking NEF APIs as described in TS 23.288 [10] and TS 23.502 [9].3.	The MMES sends a spatial anchor discovery response to the MMEC. If the MMES has successfully determined spatial anchors, the response may include a success indication, a list of the determined spatial anchors as defined in Table 7.1.3-2. If the MMES has not determined any spatial anchor, the response may include a failure indication and a cause of failure.  If the recommended spatial anchor indication is provided in the request then the MMES uses the discovery filter information and stored spatial anchor information to provide the recommended list of spatial anchor in the discovery response. Also for grouped spatial anchors, it provides the group spatial anchor ID and details of each spatial anchor within the group. It also provides universal spatial anchor details.
NOTE: The logic to generate the recommended list of spatial anchor is out of scope and implementation-specific.
4.	Upon receiving the discovery response, if the response indicates success, the MMEC may store the received spatial anchor information in a spatial anchor cache. The MMEC evaluates the validity conditions of discovered spatial anchors. 
5.	The MMEC provides the valid spatial anchor information to the VAL client(s) based on VAL client requirement(s). Upon receiving valid spatial anchor information, the VAL client can access the service(s) associated with each spatial anchor.
NOTE: This procedure may be adapted to allow a VAL server to discover spatial anchor(s).
[bookmark: _Toc160736032]7.1.2	Architecture Impacts
Option #1 in clause 6.1 is the basis for this solution.
[bookmark: _Toc160736033]7.1.3	Corresponding APIs
Table 7.1.3-1 shows the request sent by a MMEC to a MMES for the discovery of spatial anchor(s). 
Table 7.1.3-1: Spatial anchor discovery request
	Information element
	Status
	Description

	Requestor identity
	M
	The identity of the requestor (e.g., MMEC, UE, VAL server)

	Requestor security credentials
	M
	The security credentials of the requestor.

	Location of interest
	O
	Location of spatial anchors the requestor is interest in.

	Spatial anchor discovery filters
	O
	Set of characteristics to determine matching spatial anchors (e.g., spatial anchor location, VAL client type).

	Recommended spatial anchor indication
	O
	Indicates the request to get recommended spatial anchor. Possible values is Yes or No



Table 7.1.3-2 shows the response sent by the MetaApp server to the requester for a spatial anchor discovery request. 
Table 7.1.3-2: Spatial anchor discovery response
	Information element
	Status
	Description

	Status
	M
	The status for the request (e.g., success or fail), including failure reason if needed.

	Discovered spatial anchor List
	O
	List of discovered spatial anchor(s) as per Table 7.1.3-2-1. Each element includes the information described below

	> Spatial anchor ID
	M
	Identifier of the spatial anchor.

	> Spatial anchor location
	M
	Location of the spatial anchor (e.g., GPS coordinates, civic address, etc.).

	> Spatial anchor validity criteria
	M
	The validity criteria of a spatial anchor (e.g., spatial criteria, time criteria, etc.).

	> VAL server endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP address) of the service(s) associated with the spatial anchor.

	> VAL server information
	O
	Information about the service offered by the VAL server (e.g., service description, service name, etc.).

	Grouped Spatial anchor List
	O
	List of grouped spatial anchor identifier and  details of each spatial anchor within the group as per Table 7.1.3-2-1 

	Recommended spatial anchor List
	O
	List of recommened spatial anchor(s) and details as per the Table 7.1.3-2-1



Table 7.1.3-2-1: Spatial anchor information


	Information element
	Status
	Description

	Spatial anchor ID
	M
	Identifier of the spatial anchor.

	Spatial anchor location
	M
	Location of the spatial anchor (e.g., GPS coordinates, civic address, etc.).

	Spatial anchor validity criteria
	M
	The validity criteria of a spatial anchor (e.g., spatial criteria, time criteria, etc.).

	VAL server endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP address) of the service(s) associated with the spatial anchor.

	VAL server information
	O
	Information about the service offered by the VAL server (e.g., service description, service name, etc.).

	Universal spatial anchor information
	O
	Indicates the whether the discovered spatial anchor is universal or not. Possible value Yes or No



* * * End of Changes * * * *
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