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1. Introduction
Removal of EN from the creating spatial group procedure and creating spatial anchor procedure and updates to solution evaluation of solution #1.
2. Reason for Change
The discovery procedure defined in clause 7.1.1.2 is updated to define the usage of the discovery visibility level. It is also enhanced to support the discovery of grouped spatial anchors and recommended spatial anchors. This allows the consumers to discover the grouped spatial anchors which provides a high-level abstraction to a large number of SA in the group, which is helpful to the application developers to render the SA in the user's Field of view as per the requirement logic. For example, a user may see a grouped spatial anchor in its Field-of-View and as the user walks towards the spatial anchor location, the grouped spatial anchor further disintegrates into the individual spatial anchor details. It provides more granularity of the spatial anchor, and it cannot be achieved without grouping the spatial anchor. It is required to create a group to link the SA(s) so that the application developer understands which SA to disintegrate and integrate based on its application logic. If we provide the list of all spatial anchors then the application developer will not be able to link the spatial anchors to collapse or expand. The recommended spatial anchors and universal spatial anchors enhance the discovery procedure and allow consumers to discover common shared SA, SA based on preferences. 
Since the usage of discovery level is defined in clause 7.1.1.2, the EN in clause 7.2.3.1 can be removed. Since the usage of SA id (SA id for representing the group of SA) is defined as linked spatial anchor id in the discovery procedure, the EN in clause 7.1.1.3 can be removed.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-21 V0.4.1.
* * * First Change * * * *

7.1.1.2
Procedure

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

[image: image1.emf]5GC / SEAL

Mobile Metaverse 

Enabler Client (MMEC)

Mobile Metaverse 

Enabler Server (MMES)

Ϯ�–�Spatial Anchor determination

ϰ�–�Spatial Anchor 

validity determination

VAL Client

Ϭ�–�Spatial Anchor 

discovery

ϱ�–�Valid Spatial Anchor(s)


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. The VAL client provides spatial anchor discovery requirements to the MMEC to discover spatial anchors of interest. The discovery requirements include a VAL client identifier, a VAL client type, information on location(s) of interest, and information on service(s) of interest (e.g., service type, service provider identifier, time of day when service is requested, etc.) for the service associated with spatial anchors, and indication to enable persistent search.

NOTE 1: The requirements for spatial anchor discovery may be further defined in the normative phase.

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 3GPP TS 23.273 [7] and 3GPP TS 23.502 [9], or by invoking the SEAL Location Management APIs as described in 3GPP 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 3GPP TS 23.288 [10] and 3GPP 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. The response also includes the recommended list of spatial anchors in the discovery response based on the discovery filter information and stored spatial anchor information. Based on the information elements like current UE location, pose of the user, service information in the discovery request, the discovery response includes linked spatial anchor ID and details of each spatial anchor within the group. It also provides universal spatial anchor details using the universal visibility level.
NOTE 2:
The logic to generate the recommended list of spatial anchor is out of scope and implementation-specific. After receiving the group spatial anchor details, the rendering or display of the individual spatial anchors within a group of spatial anchor in the user's Field-of-view(FOV) wearing AR/VR headset is implementation-specific and application logic. For example, a user may see a grouped spatial anchor in its FOV and as the user walks towards the spatial anchor location, the grouped spatial anchor further disintegrates or expands into the individual spatial anchor details associated within the group.
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 3:
This procedure may be adapted to allow a VAL server to discover spatial anchor(s).

* * * Next Changes * * * *

7.1.3
Corresponding APIs
7.1.3.1
Overview

This clause provides a summary of the corresponding APIs for solution #1.

-
Spatial anchor discovery request API (request / response model; API provider: MMES; known consumers: MMEC; corresponding to step 1 to 3 of clause 7.1.1.2).

-
Spatial anchor discovery response API (request / response model; API provider: MMES; known consumers: MMEC; corresponding to step 1 to 3 of clause 7.1.1.2).

-
Create spatial anchor group request API (request / response model; API provider: MMES; known consumers: VAL server; corresponding to step 1 to 2 of clause 7.1.1.3).

-
Create spatial anchor group response API (request / response model; API provider: MMES; known consumers: VAL server; corresponding to step 1 to 2 of clause 7.1.1.3).
7.1.3.2
Information flows
Table 7.1.3.2-1 shows the request sent by a MMEC to a MMES for the discovery of spatial anchor(s). 
Table 7.1.3.2-1: 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).

	> current UE location
	O
	Current location of the UE

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


Table 7.1.3.2-2 shows the response sent by the MetaApp server to the requester for a spatial anchor discovery request. 
Table 7.1.3.2-2: 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). 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.).

	> Universal spatial anchor information
	O
	Indicates the whether the visibility level of spatial anchor is universal or not. Possible value Yes or No

	Linked Spatial anchor List
	O
	List of linked spatial anchor ID for the grouped spatial anchor and its details of each spatial anchor(like SA id and location) within the group

	Recommended spatial anchor List
	O
	List of recommened spatial anchor(s) and associated details like location and SA ID


7.1.4
Solution evaluation

This solution is for KI#1 and addresses the open issue of spatial anchor discovery by the consumer. This solution is based on the Mobile Metaverse enablement layer architecture as specified in clause 6.1. The solution proposes MMEC to send discovery request with appropriate discovery filters. The MMES discovers the spatial anchors based on the provided discovery filters and send the response. The solution assumes that spatial anchors are created at MMES by the application service provider. The solution receives location information from NEF or SEAL LMS. The solution is a feasible solution. The solution will be adapted to the chosen architecture. The solution allows the consumers to discover the linked spatial anchors within the group, and discover recommended spatial anchors and universal spatial anchors.
* * * Next Changes * * * *

7.1.1.3
Creating spatial anchor group

7.1.1.3.1
General

Consider a scenario where the user wearing the headset is in the supermarket or mall. The mall could have many shops(like clothes, vintage items), restaurants, etc. The VAL server can create a group of spatial anchors within the shop and represent the shop with a grouped spatial anchor. Similarly it can create a group of spatial anchors like an Italian food spatial anchor, vegan food spatial anchor, etc. From outside or at a certain distance, the user can discover the high-level overview of spatial anchor indications (like a single spatial anchor representing a group of clothes, etc. rendered in the user's headset).
7.1.1.3.2
Procedure

Figure 7.1.1.3.2-1 depicts the procedure for creating the group of spatial anchor services linked to each other. The service is provided by MMES and consumed by VAL server or MMEC.
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Figure 7.1.1.3.2-1: Create spatial anchor group
1)
The VAL server (or MMEC) sends a request message to the MMES server to create a group of spatial anchors. The request includes VAL server identity, spatial anchor identity list and spatial anchor service area, security credentials.
NOTE: The group spatial anchor provides an abstraction for the underlying linked spatial anchor(s), which enables to discovery of the linked spatial anchors as per the request of the user or based on the location, etc. 
2)
The MMES server authorizes VAL server (or MMEC client). If the requestor is authorized, then the MMES server creates a group spatial anchor (along with its identity) for the linked spatial anchors for the given spatial anchor service area. The MMES sends the response back to the VAL server (or MMEC client) including the spatial anchor (along with its identity) of the spatial anchor for a successful case.

* * * Next Changes * * * *
7.2.3.1
Creating spatial anchor

Consider a supermarket example, where a user with a headset discovers  multiple spatial anchor(s). Some spatial anchor providers can mark their spatial anchors visibility level as discoverable for all users during creation process. During the discovery process, the user also discovers spatial anchors provided by different spatial anchor metaverse providers (e.g. spatial anchors like emergency exit SA, medical SA etc.) which are marked as universal.
Figure 7.2.3.1-1 depicts the procedure for creating association of spatial anchor with location for metaverse applications. The service is provided by SEAL LM server and consumed by VAL server or SEAL LM client. 
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Figure 7.2.3.1-1: Create spatial anchor
1)
The VAL server (or SEAL LM client) sends a request message to the SEAL LM server to create association of the spatial anchor with the location. The request includes VAL server identity, position of the anchor and application service identifier, security credentials, spatial anchor service area. The request may include service information of the product to associate it with the spatial anchor, access control rules defining which entities are permitted to discover and access the spatial anchor, and customer premise information (e.g. a residence, office or shop). The request also includes spatial anchor discoverable visibility levels like universal to facilitate shared spatial anchor discovery. The universal discoverable visibility level defines the spatial anchor is discoverable for any user.


2)
The SEAL LM server authorizes VAL server (or SEAL LM client). If the requestor is authorized, then the SEAL LM server creates the association between spatial anchor and the location, and stores the information as received in the request message. The server creates identity for the spatial anchor. The SEAL LM server sends the response back to the VAL server (or SEAL LM client) including identity for the spatial anchor for a successful case.

* * * End of Changes * * * *
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