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1. Introduction
This pCR proposes new solution to the Key Issue #4 on spatial mapping. The solution proposes to enhance the spatial map with information related to the VAL Ues/Users available in the spatial map along with the related VAL service(s).
2. Reason for Change
New solution for key issue #4.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-21 v1.0.0.


* * * First Change * * * *
[bookmark: _Toc167796127]7.x	Solution #x: Support for VAL UEs/Users in spatial map
[bookmark: _Toc464463366][bookmark: _Toc475064960][bookmark: _Toc478400631][bookmark: _Toc7485786][bookmark: _Toc78314760][bookmark: _Toc164594220][bookmark: _Toc167796128]7.x.1	Solution description
This solution maps to KI#4. This solution enables to support the management of spatial map with VAL UEs/Users information related to the VAL server and its VAL services. During create or update of the spatial map, based on request from the VAL server, this solution  enhances spatial map with information related to the VAL UEs/Users that are available in the area related to the spatial map and are related to the VAL services of the VAL server. The produced spatial map will include VAL UEs/Users information (position in spatial map) tagged with the VAL services they are related to.
[bookmark: _Toc164594221][bookmark: _Toc167796129]7.x.2	Architecture Impacts
The solution enhances the SEAL LM functionalities to manage the spatial map with VAL UEs/Users information in the area related to the spatial map and that are related to the VAL server’s VAL services. For the spatial map management between the VAL server/SEAL LM client and SEAL LM server, reference points LM-S and LM-UU can be used in this solution.
[bookmark: _Toc164594222][bookmark: _Toc167796130]7.x.3	Procedures
[bookmark: _Toc164594214][bookmark: _Toc167796100]7.x.3.1	Create spatial map with VAL UE/User
Figure 7.x.3.1-1 illustrates the procedure to create a spatial map. The request is from VAL server or an SEAL LM client. The service is provided by SEAL LM server.


Figure 7.x.3.1-1: Create spatial map with VAL UE/User
1.	The VAL server (or SEAL LM client) sends request to produce the spatial map to the SEAL LM server. The request includes area of interest, an indication to identify VAL users in the spatial map, VAL service(s) list and other parameters. The indication informs the SEAL LM server to include (or tag) the information (example, position, location) related to the VAL UEs/Users in the spatial map created, that are available in the area of interest related to the spatial map to be created. VAL Service(s) information indicates to SEAL LM server to tag the VAL UEs/Users information related to these VAL service(s) in the created spatial map.
2.	The SEAL LM server will authenticate and authorize the requesting entity VAL server/SEAL LM client. If the VAL server or SEAL LM client is not authorized then the SEAL LM server sends failure response. If Authentication and authorization is success, then the SEAL LM server fetches the VAL UEs/Users in the area of interest related to the spatial map to be created as in the request message, from SEAL LM server using clause 9.3.10 of 3GPP TS 23.434 [8] and/or from NEF as specified in 3GPP TS 23.502 [9]. The SEAL LM server further fetches the VAL service(s) information related to the identified VAL UEs/Users in the area of interest, from the SEAL CM server using clause 11.3.5 of 3GPP TS 23.434 [8]. The SEAL LM server identifies the VAL UEs/Users information related to the VAL service(s) in the request message from the VAL server or SEAL LM client.
3.	The SEAL LM server produces the requested spatial map, and
4.	The SEAL LM server updates the produced spatial map with the VAL UEs/Users information obtained in step 2, that is, information (example, position, location) of the identified VAL UEs/Users in the spatial map and tag them with the VAL Services(s) they are related to as in the Produce spatial map request message from the VAL server or SEAL LM client.
5.	The SEAL LM server sends the spatial map response message including the information related to the created spatial map. The information may include, map identity, VAL UEs/Users position in spatial map, VAL UEs/ Users tagged with the related VAL service(s), and stationery / moving objects with attributes related to them.
7.x.3.2	Update spatial map with VAL UEs/Users
Figure 7.x.3.1-1 illustrates the procedure to updating a spatial map. The request is from VAL server or an SEAL LM client. The service is provided by SEAL LM server.
Pre-condition:
1. spatial map is created and VAL server (or SEAL LM client) is aware of the spatial map identity
2. the VAL server (or SEAL LM client) is authorized to perform the update of the spatial map with VAL UEs/VAL users information.


Figure 7.x.3.2-1: Update spatial map with VAL Ues/Users
1.	The VAL server (or SEAL LM client) sends request to update the spatial map to the SEAL LM server. The request includes map identity (identity of the spatial map) that needs to be updated, an indication to identify VAL users in the spatial map, VAL service(s) list and other parameters. The indication informs the SEAL LM server to update (or tag) the spatial map with the information (example, position, location) related to the VAL UEs/Users that are available in the area/location related to the spatial map to be updated. VAL Service(s) information indicates to the SEAL LM server to tag the VAL UEs/Users information related to these VAL service(s) in the updated spatial map.
2.	The SEAL LM server will authenticate and authorize the VAL server or SEAL LM client. If the VAL server or SEAL LM client is not authorized then the SEAL LM server sends failure response. If Authentication and authorization is success, the SEAL LM server determines the area/location information from the target spatial map to be updated using map identity information in the request message and fetches the VAL UEs/Users available in the area/location related to the spatial map, from SEAL LM server using clause 9.3.10 of 3GPP TS 23.434 [8] and/or from NEF as specified in 3GPP TS 23.502 [9]. The SEAL LM server further fetches the VAL service(s) information related to the identified VAL UEs/Users in the area of interest, from the SEAL CM server using clause 11.3.5 of 3GPP TS 23.434 [8]. The SEAL LM server identifies the VAL UEs/Users information related to the VAL service(s) in the request message from VAL server or SEAL LM client.
3.	The SEAL LM server updates the spatial map with the VAL UEs/Users information obtained in step 2, that is, information (example, position, location) of the identified VAL UEs/Users and tag identify them with the VAL Services(s) they are related to as in the update spatial map request message from the VAL server or SEAL LM client.
4.	The SEAL LM server sends the spatial map response message including the information related to the updated spatial map. The information may include, map identity, VAL UEs/Users position in spatial map, VAL UEs/ Users tags with related VAL service(s), stationery or moving objects with attributes related to them.
7.x.4	Corresponding APIs
[bookmark: _Toc167796069]7.x.4.1	Overview
This clause provides summary of the corresponding APIs for the solution #x.
1. Produce spatial map with VAL UEs/Users API (Request / Response, API Provider: SEAL LM server, Known consumers: VAL server/ SEAL LM client, corresponding to step 1 to 5 of clause 7.x.3.1)
2. Update spatial map with VAL UEs/Users API (Request / Response, API Provider: SEAL LM server, Known consumers: VAL server/ SEAL LM client, corresponding to step 1 to 4 of clause 7.x.3.2)
7.x.4.2	Information Flows
Table 7.x.4.2-1 shows the information in the request sent by VAL Server/ SEAL LM client to SEAL LM server to produce spatial map with VAL UEs/Users
Table 7.x.4.2-1: Produce spatial map request
	Information element
	Status
	Description

	Requestor identity
	M
	The identity of the requestor (e.g., SEAL LM client, VAL server)

	Requestor security credentials
	M
	The security credentials of the requestor.

	Area of Interest
	M
	Location area of interest related to which the spatial map is to be created.

	Identify VAL Users
	M
	Indication to identify the VAL UEs/users in the spatial map.

	VAL service(s)
	M
	Tag the VAL UEs/Users information related to this information element (VAL service(s)) in the created spatial map

	Other Parameters
	O
	Any other parameters that are needed for spatial map creation.



Table 7.x.4.2-2 shows the spatial map response message from SEAL LM server to VAL Server/ SEAL LM client with information about created spatial map
Table 7.x.4.2-2: Spatial map response
	Information element
	Status
	Description

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

	Failure cause
	O
	Indicates reason for the failure

	Spatial map information
	M
	Information related to the created spatial map (for successful case)

	> map identity
	M
	Identity information of the created spatial map

	> VAL UEs/Users Information
	O
	Information (example, position, location) of the identified VAL UEs/Users in the spatial map and tagged with the VAL Services(s) they are related to as in the request message from the VAL server

	       > VAL UE/User details
	M
	Identity and/or other details related to the VAL UE/User

	       > Location
	M
	Location information of the VAL UE/User in the spatial map

	       > VAL Service(s)
	M
	VAL Services(s) related to VAL UE/User.

	> Other details
	O
	Stationery or moving objects with attributes related to them.



Table 7.x.4.2-3 shows the request sent by VAL Server/ SEAL LM client to SEAL LM server to udpate spatial map with VAL UEs/Users
Table 7.x.4.2-3: Update spatial map request
	Information element
	Status
	Description

	Requestor identity
	M
	The identity of the requestor (e.g., SEAL LM client, VAL server)

	Requestor security credentials
	M
	The security credentials of the requestor.

	Map identity
	M
	Identity information of the spatial map to be updated.

	Identify VAL Users
	M
	Indication to identify the VAL UEs/users in the spatial map.

	VAL service(s)
	M
	Tag the VAL UEs/Users information related to this information element (VAL service(s)) in the created spatial map

	Other Parameters
	O
	Any other parameters that are needed for spatial map updation.



Table 7.x.4.2-4 shows the update spatial map response message from SEAL LM server to VAL Server/ SEAL LM client with information about updated spatial map
Table 7.x.4.2-4: Update Spatial map response
	Information element
	Status
	Description

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

	Failure cause
	O
	Indicates reason for the failure

	Spatial map information
	M
	Information related to the updated spatial map (for successful case)

	> map identity
	M
	Identity information of the updated spatial map

	> VAL UEs/Users Information
	O
	Information (example, position, location) of the identified VAL UEs/Users in the spatial map and tagged with the VAL Services(s) they are related to as in the request message from the VAL server / SEAL LM client.

	> VAL UE/User details
	M
	Identity and/or other details related to the VAL UE/User

	> Location
	M
	Location information of the VAL UE/User in the spatial map

	> VAL Service(s)
	M
	VAL Services(s) related to VAL UE/User.

	> Other details
	O
	Stationery or moving objects with attributes related to them.



[bookmark: _Toc532993748][bookmark: _Toc78314761][bookmark: _Toc164594223][bookmark: _Toc167796131]7.x.5	Solution evaluation
This solution addresses KI#4 by providing the spatial map create/update services. The procedures are 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. This solution enhances the spatial map management with enriched information related to VAL UEs/Users available in the spatial map with the related the VAL service(s) information. This solution is complementary to Solution #8 specified in clause 7.8 and can be combined in normative phase.

* * * End of Changes * * * *
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