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1. Introduction
This contribution proposes updates to Solution #3 APIs and evaluation clauses.
2. Reason for Change
Solution #3 APIs and evaluation are needed to conclude KI#1.
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: _Toc164594182][bookmark: _Toc164595391]7.3.1.3	VAL client subscription procedure for spatial anchors in range
Pre-conditions:
1)	Spatial anchors have been provisioned in the mobile metaverse enabler server
2)	A VAL client requires information about spatial anchors of interest


Figure 7.3.1.3-1: Spatial anchor of interest subscription/notification procedure
1.	1.	A metaverse VAL client subscribes for spatial anchor of interest information with the mobile metaverse enabler client (MMEC), and the subscription includes a VAL client identifier and spatial anchor requirements. The spatial anchor requirements includes spatial anchor of interest detection discovery filters and a range. The detection filters may include spatial anchor identifiers to detect specific spatial anchors, spatial anchor associated service identifiers to detect spatial anchors associated with a service identifier, location area to detect spatial anchors within a location area, range to detect spatial anchors within a range, an indication to enable persistent search to notify spatial anchors within range of UE’s location, the current pose of the user along with direction of the movement, optionally spatial anchor specific information. The subscription may also indicate whether notifications are for spatial anchors becoming in range of the UE, becoming out of range of the UE or both.
NOTE:	The spatial anchor specific information is out of scope of standardization. For example, the spatial anchor specific information may contain application specific service information like a product name, a URL, a media data, a product type, a manufacturing company, a date, an expiry date, a ratings, etc. Such information may be stored in key-value pair and is transparent to the mobile metaverse enabler.
2.	The MMEC sends a spatial anchor of interest subscription request to the mobile metaverse enabler server (MMES). The request includes the MMEC identifier, VAL client identifier, security credentials, a notification endpoint (e.g., IP address, FQDN, URI), and spatial anchor of interest detectiondiscovery filters provided by the VAL client.
3.	Upon receiving the request, the MMES authorizes the MMEC subscription request and performs the necessary actions to detect spatial anchor of interest. To detect spatial anchor of interest within range or becoming in-range or out-of-range of the UE, the MMES starts monitoring the corresponding UE location and pose information of the requestor. The UE location information may be obtained by using capabilities of the 5GS 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 consider data analytics, such as UE mobility prediction. 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 whether the UEs becomes in-range or out-of-range of the spatial anchors of interest.
4.	The MMES sends a spatial anchor of interest subscription response to the MMEC. 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.
5.	Based on the detection discovery filters provided in the subscription request, the MMES monitors the distance between the current UE location and the spatial anchor of interest and identifies the list of spatial anchors which are within range of the UE. to determine whether the spatial anchor of interest becomes in-range or out-of-range of the UE.
6.	The MMES sends a spatial anchor of interest notification to the subscribed MMEC; the notification includes the subscription identifier and information about the detection of spatial anchors of interest (e.g., spatial anchor identifier(s), range from the UE, in-range, out-of-range, etc.).
7-	The MMEC provides to the VAL client the information received in the notification about the spatial anchors of interest.

* * * First Change * * * *
[bookmark: _Toc164594184][bookmark: _Toc164595393][bookmark: _Toc164594185][bookmark: _Toc164595394]7.3.3	Corresponding APIs
Editor's Note:	APIs of this solution are FFS. 
7.3.3.1	Overview
This clause provides a summary of the corresponding APIs for solution #3.
-	Discover UE with Spatial Anchor interest API (subscribe / notify model; API provider: MMES; known consumers: VAL server; corresponding to step 1 to 5 of clause 7.3.1.2).
[bookmark: _Hlk166244626]-	Discover Spatial Anchor API (subscribe / notify model; API provider: MMEC; known consumer: VAL client; corresponding to step 1 and 7 of clause 7.3.1.3).
-	Discover Spatial Anchor API (subscribe / notify model; API provider: MMES; known consumer: MMEC; corresponding to step 2 to 6 of clause 7.3.1.3).
7.3.3.2	Information flows
Table 7.3.3,2-1 shows the request sent by a MMEC to a MMES for the UE with SA interest subscription request. 
Table 7.3.3.2-1: UE with Spatial Anchor interest subscription 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.

	Notification endpoint
	M
	Endpoint where notification is received

	Spatial anchors discovery filter
	M
	Discovery filters to identify UEs

	> Spatial anchor identifier(s)
	M
	Identifier of the spatial anchors that have discovered by the UE

	> Area of interest
	O
	Location area of interest within which UEs have discovered spatial anchors

	> Application specific range
	O
	Application specific range within which UEs have discovered spatial anchors

	> Event
	O
	UE Entering the spatial anchor range, UE leaving the spatial anchors range



Table 7.3.3.2-2 shows the response sent by the MMES server to the requester for a spatial anchor discovery response. 
Table 7.3.3.2-2: UE with Spatial Anchor interest subscription response
	Information element
	Status
	Description

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

	Subscription identity
	O
	Identify of the subscription (for successful case)

	Failure cause
	O
	Indicates reason for the failure



Table 7.3.3.2-3 shows the notification sent by a MMES server to the requester for the UE with SA interest notification. 
Table 7.3.3.2-1: UE with Spatial Anchor interest notification
	Information element
	Status
	Description

	Subscription identity
	M
	Identify of the subscription (for successful case)

	List of spatial anchors
	M
	UE details for each spatial anchors

	> List of UE(s)
	O
	List of UEs entering or leaving the spatial anchors range

	>> event type per UE
	O
	Indicating UEs entering or leaving the spatial anchors range



Table 7.3.3.2-4 shows the request sent by a MMEC to a MMES for the SA of interest subscription request. 
Table 7.3.3.2-4: Spatial Anchor of interest subscription 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.

	Notification endpoint
	M
	Endpoint where notification is received

	Spatial anchors discovery filter
	M
	Discovery filters to identify spatial anchors

	> Spatial anchor identifier(s)
	M
	Identifier of the spatial anchors to detect specific spatial anchors

	> Area of interest
	O
	Location area of interest within which spatial anchors are interested

	> Application specific range
	O
	Application specific range from UE within which spatial anchors have discovered spatial anchors

	> current UE location
	O
	Current location of the UE

	> current pose
	O
	Current post of the user (as defined in clause 6.2.2 of 3GPP TS 26.119 [11])

	> spatial anchor specific information
	O
	Spatial anchor specific information which is transparent to the enabler layer. 



Table 7.3.3.2-5 shows the response sent by the MMES server to the requester for a spatial anchor discovery response. 
Table 7.3.3.2-5: Spatial Anchor of interest subscription response
	Information element
	Status
	Description

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

	Subscription identity
	O
	Identify of the subscription (for successful case)

	Failure cause
	O
	Indicates reason for the failure



Table 7.3.3.2-6 shows the notification sent by a MMES server to the requestor for the UE with SA interest notification. 
Table 7.3.3.2-6: Spatial Anchor of interest notification
	Information element
	Status
	Description

	Subscription identity
	M
	Identify of the subscription (for successful case)

	List of spatial anchors
	M
	List of spatial anchors within range of the UE



* * * Next Change * * * *
7.3.4	Solution evaluation
Editor's Note:	Evaluation of this solution is FFS. 
This solution addresses Key Issue #1 by providing spatial anchor subscribe/notify procedures; a first procedure allows the VAL server to subscribe for information about UEs with spatial anchor interest, and a second procdure allows for a consumer UE to subscribe for information about spatial anchors of interest.
[bookmark: _Hlk166242029]The solution is based on a mobile metaverse application enablement layer architecture with an enabler client (MMEC) and an enabler server (MMES). The solution is not dependent on the “layer” architecture; thus, capabilities of the MMEC and MMES may alternatively be provided respectively by a SEAL client and SEAL server of a SEAL service (e.g., new or enhanced).
The solution enables an authorized VAL server to discover UEs with interest in specific spatial anchor by providing detection filters in a subscription request to the MMES. The MMES uses the detection filters to identify UEs that match the detection criteria (e.g., have discovered specific spatial anchors), and to notify the VAL server about the identified UEs.
The solution enables an authorized VAL client (e.g., via the MMEC) to discover spatial anchors of interest based on persistent search by providing interest discovery filters in a subscription request to the MMES. The service enablers use the detection filters to identify spatial anchors that match the detection criteria, and to notify the MMEC about the identified spatial anchors.
The solution depends on other solutions for support of spatial anchor registration.
The solution is feasible. The solution will be adapted to the chosen architecture.
* * * End of Changes * * * *
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