
3GPP TSG-SA WG6 Meeting #60
S6-241023
Changsha, China 15th-19th April 2024
(revision of S6-24xxxx)
Source:
ETRI
Title:
Pseudo-CR on Solution for Spatial mapping
Spec:
3GPP TR 23.700-21 v0.2.0
Agenda item:
8.4
Document for:
Approval
Contact:
ByungJun AHN (bjahn@etri.re.kr)
1. Introduction
This pCR provides a solution for KI#4: Spatial mapping.
2. Reason for Change
Spatial map is a collection of information that corresponds to space, including information gathered from sensors concerning characteristics of the forms in that space, especially appearance information.
SA6 defined enablers as of now do not support operations required for spatial mapping. The open issues are:

1)
How to produce or modify a spatial map by the consumer (e.g. UE, VAL server)?

2)
How to expose a spatial map to authorized third parties?
It is required to provide the solution for the above open issues. This pCR provides a solution for them.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-21 v0.2.0.
* * * First Change * * * *

7
Solutions

7.0
Mapping of solutions to key issues

Table 7.0-1 Mapping of solutions to key issues

	
	KI #1
	KI #2
	KI #3
	KI #4

	Sol #1
	X
	
	
	

	Sol #2
	X
	
	
	

	Sol #X
	
	
	
	X


* * * Next Change * * * *
7.x
Solution #x: Support for spatial map management
7.x.1
Solution description

This solution maps to KI#4. In order to produce or modify a spatial map (Open issue 1)), corresponding procedures provide a means for a UE to provide sensor data as specified in TS 22.156 [R-5.2.1-003]. Get spatial map procedure and subscribe spatial map procedure provide means for 5GS to expose a spatial map to the authorized third parties (Open issue 2)). This solution enhances SEAL LM service to provide spatial map management service.

7.x.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. Reference point LM-3P can be used between SEAL LM server and the third party sensing data providers.

Editor’s note: Whether to use a new application enablement server or a new SEAL server for this solution is FFS.
7.x.3
Procedures

7.x.3.1
Producing spatial map

Figure 7.x.3.1-1 depicts the procedure for producing a spatial map. For the request from the spatial map consumer (VAL server or SEAL LM client), the service is provided by SEAL LM server with sensing data from authorized UE or the third party providers.
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Figure 7.x.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.
NOTE:
How the consumer identifies which three-dimensional area of interest to produce the spatial map is not in scope of this study.
The SEAL LM server authorizes VAL server (or SEAL LM client), and validates the request. Then the SEAL LM server identifies authorized UE sensors in the given area or the third party sensing data providers.
2) The SEAL LM server sends the sensing data request message to the identified UE(s) or the third party sensing data provider(s).

3) The UE or the third party provider sends the response message to the VAL server (or SEAL LM client) with user consent as well as required sensing data for the SEAL LM server to estimate the number of objects, type of object, position, direction, speed, etc. 

4) The SEAL LM server processes received sensing data to produce a spatial map. Then it sends response message to the requestor with produced spatial map information and ID.
Editor’s Note: It is FFS whether the list of spatial anchors which belong to the identified areas of interest is provided in the produced spatial map. This is for the functional service requirement [R-5.2.1-003] of the TS 22.156, which states “The 5G system shall enable an authorized third party to obtain all the spatial anchors in a given three-dimensional area.”
7.x.3.2
Update spatial map

Figure 7.x.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. Sensing data from authorized UE or the third party providers is used when necessary.
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Figure 7.x.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 (1a). The request includes requestor ID, spatial map ID, indicator to modify or delete, information on how to modify the spatial map. The SEAL LM server authorizes VAL server (or SEAL LM client) and validates the request. 

If the request requires a new sensing data, e.g. for the estimation of latest position, direction, and speed of the moving obects in the given three-dimensional area, the SEAL LM server identifies authorized UE sensors in the given area or the third party sensing data providers. Then the SEAL LM server sends the sensing data request message to the identified UE(s) or the third party sensing data provider(s) (1b).
NOTE:
For the update spatial map request which does not require the new sensing data, e.g. delete request for a spatial map, step 2b) can be initiated without step 1b) and 2a).
2) The UE or the third party provider sends the response message to the VAL server (or SEAL LM client) with user consent as well as requested new sensing data for the SEAL LM server to estimate the latest number of objects, type of object, position, direction, speed, etc. (2a). The SEAL LM server modifies the spatial map as requested. Then it sends response message to the requestor with requested spatial map ID and modified spatial map information.
7.x.3.3
Get spatial map

Figure 7.x.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.
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Figure 7.x.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 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.
7.x.3.4
Subscribe/unsubscribe spatial map

Figure 7.x.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.
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Figure 7.x.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), event list to subscribe/unsubscribe. 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:
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 event, e.g. added or removed objects, position or direction changes of the objects in the spatial map etc.

7.x.4
Solution evaluation

Editor's note:
This clause provides an evaluation of the solution addressing KI#4.
* * * End of Change * * * *
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