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1. Introduction
Removal of EN and addition of solution evaluation, corresponding API clause.
2. Reason for Change
The solution is based on analytics information exposed by the core network and stored information related to the SA in the MMES to generate the required spatial anchor analytics information. The EN is about whether ADAES can be enhanced or not, or whether ADAES can be used to derive the SA analytics. The ADAES analytics services are consumed by various SEAL services. In such scenarios, the ADAE can act as a common analytics exposure entity. With this view, a solution is proposed with ADAES, where ADAES collects analytics from several data producer entities like MMES, MMEC, 5GS to provide SA analytics to the VAL server. Therefore the EN in clause 7.4.2.1 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 * * * *

7.4
Solution #4: Support for spatial anchor analytics information
7.4.1
Solution description

This solution maps to KI# 8. 

7.4.2
Procedures 

7.4.2.1
Spatial anchor analytics information (subscription-notify)

Figure 7.4.2.1-1 depicts the procedure for subscribing to receive spatial anchor analytics information for metaverse applications. The service is provided by MMES server and consumed by VAL server. 
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Figure 7.4.2.1-1: Spatial anchor analytics information subscription
1.
A metaverse VAL server sends a spatial anchor analytics subscription request to the mobile metaverse enabler server (MMES). The request can include the VAL server identifier, security credentials, a VAL server notification endpoint (e.g., IP address, FQDN, URI), and spatial anchor analytics filters like spatial anchor identifiers, spatial anchor location information, position of the user, proximity distance, and application service identifier. It may also include the periodicity for reporting notification and analytics sampling interval.
2.
Upon receiving the request, the MMES authorizes the VAL server subscription request and subscribes the 5GS NEF services, NWDAF, ADAE services for collecting analytics as per the analytics filter. 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 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 consider data analytics, such as UE mobility prediction, application session analytics. The MMES may obtain data analytics by invoking NEF APIs as described in 3GPP TS 23.288 [10] and 3GPP TS 23.502 [9]. 

The MMES sends a spatial anchor analytics 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.

3.
The MMES generates the spatial anchor-related analytics based on the obtained data and the stored spatial anchor data as per the analytics sampling interval. It provides response to the VAL server as per the reporting interval. The response message includes spatial anchor ID, number of times spatial anchor discovered and accessed, spatial anchor density per location, user density per spatial anchor, spatial anchor services accessed information, spatial anchor services session time per user.

* * * Next Changes * * * *
7.4.2.2
Spatial anchor analytics(Request-Response) based on ADAES

Figure 7.4.2.2-1 depicts the procedure for getting spatial anchor analytics for metaverse applications. The service is provided by ADAES and consumed by VAL server. 

Pre-conditions: 1. The spatial anchor analytics information is available with ADAES.
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Figure 7.4.2.2-1 Spatial anchor analytics
1)
The VAL server sends a request message to the ADAE server to get the spatial anchor analytics information. The request includes analytics filters like the position of the user, location information, proximity distance, and application service identifier to filter the analytics information. 

2)
The ADAE server authorizes the VAL server. If the requestor is authorized, then the ADAE server provides the spatial anchor analytics information to the VAL server. The response message includes spatial anchor ID, number of times spatial anchor discovered and accessed, spatial anchor density per location, user density per spatial anchor, spatial anchor services accessed information, spatial anchor services session time per user.

* * * Next Changes * * * *
7.4.2.3
Spatial anchor analytics information (subscription-notify) based on ADAES
Figure 7.4.2.3-1 depicts the procedure for subscribing to receive spatial anchor analytics information for metaverse applications. The service is provided by ADAE  server and consumed by VAL server. 
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Figure 7.4.2.3-1: Spatial anchor analytics information subscription
1)
The VAL server sends a subscription request to the ADAES to get notifications about the spatial anchor analytics information. The request includes analytics filters like the position of the user, location information, proximity distance, and application service identifier to filter the analytics information. It also includes the periodicity of notification and analytics sampling interval.

2)
The ADAES server authorizes VAL server. If the requestor is authorized, then the ADAES sends a successful response along with the subscription identity. 

3-4)
Based on the analytics sampling interval, the ADAES fetches the information related to the spatial anchor, UE from data producers like 5GS, MMES or MMEC. It can use TS 23.502 NEF services and TS 23.436 ADAE analytics services to fetch details like UE communication pattern, UE location information, UE mobility pattern, UE session information for the spatial anchor services, service API analytics information, application layer performance analytics. Based on the obtained data and predicted data, the ADAE server derives the analytics related to the spatial anchor. 

5.)
The ADAES sends the notification to the VAL server providing the spatial anchor analytics details as per the periodicity of notification. The response message includes spatial anchor ID, number of times spatial anchor discovered and accessed, spatial anchor density per location, user density per spatial anchor, spatial anchor services accessed information, spatial anchor services session time per user. 
* * * Next Change * * * *

7.4.3
Architecture Impacts
Option #1 in clause 6.1 is the basis for this solution.

* * * Next Change * * * *
7.4.4
Corresponding APIs

7.4.4.1
Overview

This clause provides a summary of the corresponding APIs for solution #4.

-
Spatial anchor analytics information subscription request API (subscribe / notify model; API provider: MMES; known consumers: VAL server; corresponding to step 1 to 3 of clause 7.4.1.2).

-
Spatial anchor analytics information notification API (subscribe / notify model; API provider: MMES; known consumers: VAL server; corresponding to step 1 to 3 of clause 7.4.1.2).
-
Spatial anchor analytics information request API (subscribe / notify model; API provider: ADAES; known consumers: VAL server; corresponding to step 1 to 2 of clause 7.4.2.2).

-
Spatial anchor analytics information subscription API (subscribe / notify model; API provider: ADAES; known consumers: VAL server; corresponding to step 1 to 5 of clause 7.4.2.3).
* * * Next Change * * * *
7.4.5
Solution evaluation

This solution addresses Key Issue #8(open issue# 2) by providing two spatial anchor analytics information procedures based on MMES and ADAES. This solution enables the VAL server to request the analytics related to the spatial anchor and such information related to the spatial anchor can be used for various purposes like determining the placement of SA based on density information, number of times SA was discovered/ accessed, user experience while accessing SA. The solution uses network analytics services like ADAES, NEF, NWDAF and has no additional requirement to the core network. The solution provides value-addition to the VAL server, is feasible and should be considered for normative work.
* * * End of Changes * * * *
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