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1. Introduction
This pCR is proposed to resolve ENs in solution #8.
2. Reason for Change
It is required to clarify and resolve ENs in the solution #8 on the followings:
·  Spatial map information to be included for the Produce Spatial Map Request/Response message.
·  How SEAL LM gets the processed sensor data to produce spatial map.
·  Which aspects and how maintain the relationship between spatial map and spatial anchors.
·  Whether multiple spatial maps in a given area of interest is allowed.
·  Events related to spatial map.
·  Provide an evaluation of the solution addressing KI#4.
3. Conclusions
Access control rules is added to the spatial map information to be included, and further information to be included will be defined in the normative work phase.
To resolve how SEAL LM gets the processed sensor data to produce spatial map, definition of the processed sensor data is provided, and further work in the normative work phase is clarified
Aspects to maintain the relationship between spatial map and spatial anchors are provided, and interactions between functionalities in the service enablement layer will be defined in the normative work phase.
Multiple spatial maps in a given area of interest is clarified.
Created or deleted spatial anchor(s) are added to the spatial map events which trigger the notification, and further triggering events and triggering criteria etc. will be defined in the normative work phase.
Solution evaluation is provided.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-21 v0.3.0.


* * * First Change * * * *
[bookmark: _Toc164594102][bookmark: _Toc164595311]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc164594103][bookmark: _Toc164595312]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Avatar profile: It is avatar specific configuration and parameters (e.g. allowed locations) applicable to one or more application(s). The avatar profile may be associated with one or more VAL user(s).
Application-Digital Asset Container Management: An entity that securely manages the application related digital assets (e.g. avatars).
Processed sensor data: data for the Spatial mapping service to estimate the number of objects, type of the object, position, direction and speed of the object, etc.
Spatial map information: information to be included and managed for a Spatial map.
For the purposes of the present document, the following terms given in 3GPP TS 22.156 [2] apply:
Avatar
Digital asset
Digital wallet
Spatial anchor
* * * Next Change * * * *
[bookmark: _Toc164594210][bookmark: _Toc164595419]7.8	Solution #8: Support for spatial map management
[bookmark: _Toc153434273][bookmark: _Toc164594211][bookmark: _Toc164595420]7.8.1	Solution description
This solution maps to KI#4. This solution enhances SEAL LM service to provide spatial map management service.
[bookmark: _Toc153434274][bookmark: _Toc164594212][bookmark: _Toc164595421]7.8.2	Architecture Impacts
This clause provides the architecture impacts of the solution. The solution provides enhancements to the SEAL LM functionalities for managing (i.e. produce, update, get, subscribe) spatial maps. To manage spatial maps between VAL server/SEAL LM client and SEAL LM server, reference points LM-S and LM-UU are used in this solution.
Editor's Note: Whether to use a new application enablement server such as a Mobile Metaverse Enabler Server (MMES) or a new SEAL server for this solution is FFS.
[bookmark: _Toc153434275][bookmark: _Toc164594213][bookmark: _Toc164595422]7.8.3	Procedures
[bookmark: _Toc164594214][bookmark: _Toc164595423]7.8.3.1	Producing spatial map
Figure 7.8.3.1-1 depicts the procedure for producing a spatial map. For the request from the spatial map requestor (VAL server or SEAL LM client), the service is provided by SEAL LM server. 



Figure 7.8.3.1-1: Producing spatial map

1)	The VAL server (or SEAL LM client) sends a request message to the SEAL LM server to produce the spatial map. The request includes requestor ID, three-dimensional area of interest, information to be included in the spatial map such as access control rules defining which entities are permitted to discover and access the spatial map.
Editor's Note: What information needs to be included in the spatial map is FFS.
NOTE 1: The information to be included in the spatial map, in the request message, will be further defined in the normative work phase.
The SEAL LM server authorizes VAL server (or SEAL LM client), and validates the request.
2)	The SEAL LM server produces a requested spatial map using the processed spatial mapsensor data required to estimate the number of objects, type of the object, position, direction and, speed of the object, etc. 
Editor's Note: How the SEAL LM server gets the spatial map data for the three-dimensional area of interest is FFS.
NOTE 2: How the SEAL LM server obtains the processed sensor data will be defined in the normative work phase. It could be provided by 5GS and/or third-party servers via LM-3P reference point. How the SEAL LM server obtains the processed sensor data from the third-party servers is out of scope of this work.
3)	The SEAL LM server sends response message to the requestor with produced spatial map ID and the information which includes three-dimensional space defined by the spatial map, access control rules, stationary or moving objects with attributes of them.
Editor's Note: What else information elements are required as the spatial map information is FFS.
NOTE 3: The spatial map information in the response message will be further defined in the normative work phase. As an example, a list of spatial anchors which belong to the spatial map could be included.
[bookmark: _Toc164594215][bookmark: _Toc164595424]7.8.3.2	Update spatial map
Figure 7.8.3.2-1 dipicsts the procedure to update the spatial map. For the request from the spatial map consumer (VAL server or SEAL LM client), modifying or deleting the spatial map is provided by SEAL LM server. 


 
Figure 7.8.3.2-1: Update spatial map

1)	The VAL server (or SEAL LM client) sends a request message to the SEAL LM server to update a spatial map. The request includes requestor ID, spatial map ID, indicator to modify or delete, information on what to modify  such as updated access control rules, and updated spatial map coverage area, created or deleted spatial anchor(s) which belong to the spatial map, etc. The SEAL LM server authorizes VAL server (or SEAL LM client) and validates the request. 
Editor's Note: It is FFS which aspects of the relationship between spatial anchors and spatial maps are to be maintained and how. It can be done by the VAL layer, or by the service enablement layer.
NOTE: Interactions between spatial anchor management functionality and spatial map management functionality will be defined in the normative work phase. 
2)	The SEAL LM server delete or modifies the spatial map as requested. 
3)	Then it sends response message to the requestor with result of the request and modified spatial map information with the spatial map ID.
[bookmark: _Toc164594216][bookmark: _Toc164595425]7.8.3.3	Get spatial map
Figure 7.8.3.3-1 dipicts the procedure for the authorized spatial map consumer (VAL server or SEAL LM client) to get the spatial map. The service is provided by SEAL LM server.



Figure 7.8.3.3-1: Get spatial map

1)	The VAL server (or SEAL LM client) sends a request message to the SEAL LM server to get the spatial map. The request includes requestor ID, spatial map ID to get the information on it, three-dimensional area of interest or localization information to discover spatial maps in the area, optionally discovery filters, i.e. a set of characteristics to search the matching spatial maps when multiple spatial maps are allowed in the area of interest.
NOTE:	How the consumer identifies which three-dimensional area of interest to get the spatial map is not in the scope of this study.
Editor's Note: It is FFS whether multiple spatial maps are allowed in the given area of interest.
2)	The SEAL LM server authorizes VAL server (or SEAL LM client), and validates the request. Then the server collects the requested spatial map information. The SEAL LM server sends the get spatial map response message to the authorized third party consumer with spatial map ID and spatial map information when matching spatial map is found, otherwise it sends failure indication with reason.
[bookmark: _Toc164594217][bookmark: _Toc164595426]7.8.3.4	Subscribe/unsubscribe spatial map
Figure 7.8.3.4-1 dipicts the procedure for the authorized spatial map consumer (VAL server or SEAL LM client) to subscribe the spatial map. The service is provided by SEAL LM server.



Figure 7.8.3.4-1: Subscribe/unsubscribe spatial map

1)	The VAL server (or SEAL LM client) sends a request message to the SEAL LM server to subscribe/unsubscribe spatial map(s). The request includes requestor ID, spatial map ID(s) or three-dimensional area of interest (or localization information) to identify the applicable spatial map(s), a list of events to subscribe/unsubscribe, which trigger the notification,  list to subscribe/unsubscribewith triggering criteria, minimum time between consecutive notifications, etc. For the unsubscribe spatial map request, the subscription ID is included in the message.
2)	The SEAL LM server authorizes VAL server (or SEAL LM client), and validates the request. Then server add/delete the requestor into/from the subscriber list and event list of the spatial map, and sends response message with the result. For the subscribe spatial map request, the subscription ID is included in the message as well.
NOTE 1:	For the VAL server (or SEAL LM client) which unsubscribed all the events of the spatial map, the SEAL LM server removes the VAL server (or SEAL LM client) completely from the subscriber list of the spatial map. In this case, step 3) will not be initiated.
3)	When an event is detected, the SEAL LM server notifies the VAL servers (or SEAL LM clients) which subscribed the corresponding event. Spatial map notification message includes the information on the detected triggering event, e.g. added or removed objects, position or direction changes of the objects, and created or deleted spatial anchor(s) in the spatial map etc.
Editor's Note: The events related to spatial map are FFS.
NOTE 2: Further triggering events and triggering criteria etc. will be defined in the normative work phase.
[bookmark: _Toc164594218][bookmark: _Toc164595427]7.8.4	Solution evaluation
Editor's note:	This clause provides an evaluation of the solution addressing KI#4.
This solution addresses KI#4 by providing the spatial map management service procedures based on the SEAL-LM architecture and functional model. The solution enhances the existing SEAL LM server by adding new functionalities to manage spatial maps. Therefore interactions between location management functionalities and spatial map management functionalities can be made in the same server.
The impacted entities are VAL server and SEAL LM server.
* * * End of Change * * * *
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