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* * * First Change * * * *
[bookmark: _Toc169991037][bookmark: OLE_LINK448][bookmark: OLE_LINK449]9.3.15	Location service registration procedure
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Before the Location Management Server requesting the location information for the target UE, the Location Management Client may register the available location services to the LM Server to report the UE's location capabilities.
Figure 9.3.15-1 illustrates the procedure of client-triggered location service registration.



Figure 9.3.15-1: Location service registration procedure
1.	The LM Client of a VAL UE sends location service registration request to the LM Server, with the identifier of the UE (e.g. GPSI) and UE-based location capabilities, the associated ID with other UEs, etc.
2.	The LM Server checks authorization for the VAL UE's registration request.
3.	After successful authorization, LM Server sends location service registration response to the LM Client and stores the UE identifier’s information and location capabilitiesreceived in step 1.

[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK384][bookmark: OLE_LINK385]* * * Next Change * * * *
9.3.x	Optimization location service for multiple UEs that sharing the same location
[bookmark: _Toc169991017]9.3.x.1	General
If multiple VAL UEs share the same location area with each other, when the VAL server requests the location information for each UE among them, the LM Server will select one or several of them to obtain the location data instead of triggering all of UE's positioning procedure, which could reduce the signaling messages, save energy and power consumption, etc. 
The following are the procedures to describe the related functions for such scenario.
[bookmark: _Toc169991018][bookmark: OLE_LINK510][bookmark: OLE_LINK511]9.3.x.2	Procedure of LM Server identifying if the UEs sharing the same location
Figure 9.3.x.2-1 describes the procedure that how LM server identifies the UEs that sharing the same location.
Pre-condition:
-	The VAL UE1 and VAL UE2 are associated and may belong to the same user or different users.
-	The LM Client 1(in VAL UE1) and LM Client 2(in VAL UE2) have reported the location capabilities (e.g. associated ID) for VAL UE1 and VAL UE2 to LM server respectively as defined in clause 9.3.15.
NOTE:	The associated ID for VAL UE1 and VAL UE2 is same.



[bookmark: OLE_LINK516][bookmark: OLE_LINK517]Figure 9.3.x.2-1: Procedure of LM Server identifying the UEs that sharing the same location
1. The LM Server identifies the registered LM Client1 and LM Client 2 are associated and may share the same location with each other based on the received location service registration information (e.g. same associated ID as defined in clause 9.3.15). Then it further verifies if they are sharing the same location at present. 
2. The LM Server initiates the verify location sharing request to the LM Client 1 with the user ID of LM Client 2 to verify if they are sharing the same location. 
NOTE:	The step 2 may occur after the LM Server receives the location request to the LM Client 2 from the VAL server.
3.  The LM Client 1 checks if the LM Client 2 is close enough and shares the same location via the following ways.
-	The LM Client 1 may trigger the location reporting to the LM Client 2 via some positioning capabilities (e.g., Prose) and receive off-network location report from the LM Client 2 and determines that the VAL UE2 is within allowed proximity range of the VAL UE1 as specified in step 1 of clause 9.3.x.3.
-	The LM Client 1 may ask the VAL user to check if VAL UE1 and VAL UE2 are in the same location. If the answer is yes, the VAL user may inform the LM Client 1 that the VAL UE1 and VAL UE2 are in the same location area. 
4.  The LM Client 1 sends the verify location sharing response to the LM Server with the confirmation of sharing same location with LM Client 2, and the validity timer is also included to indicate the valid duration for the confirmation .
     Before the validity timer expired, if the LM Client 1 discovers the LM Client 2 is far away from itself and they are not able to share the same location, the LM Client 1 will inform the LM Server they are no long sharing the same location as specified in step 2(disable) of clause 9.3.x.3.
	If the response is negative (e.g. the LM Client 1 confirms the LM Client 2 is not close with LM Client 1 or the LM Client 1 can’t confirm whether both of UEs are closing enough), the LM Server will not reuse the stored UE1’s location for UE2.

9.3.x.3	Location reuse request
Figure 9.3.x.3-1 illustrates the procedure of client-triggered enable location reuse request.
Pre-condition:
1.	All UEs in the association are registered to share the location.
2.	UE has configured other UEs in the association to received offline location reports as specified in clause 9.5.3.
3.	The VAL UE1 and VAL UE2 are associated and may belong to the same user or different users.
4.	The LM Client 1(in VAL UE1) and LM Client 2(in VAL UE2) have reported the location capabilities (e.g. associated ID) for VAL UE1 and VAL UE2 to LM server respectively as defined in clause 9.3.15.



Figure 9.3.x.3-1: Location reuse procedure
1.	The SEAL LMC-1 (in UE-1) receives off-network location report from the SEAL LMC-2 (in UE-2). Based on location report, if UE-2 is within certain range of UE-1, the SEAL LMC-1 determines that the UE-2 is within allowed proximity range of the UE-1 (i.e. UE-1 and UE-2 are close enough) and so UE-1's location can be used by SEAL LMS instead of UE-2's location. 
Based on location report, if UE-2 is out of certain range of UE-1, the SEAL LMC-1 determines that the UE-2 is outside allowed proximity range of the UE-1 (i.e. UE-1 and UE-2 are not close enough) and so UE-1's location can not be used by SEAL LMS instead of UE-2's location.
2.	The SEAL LMC-1 (in UE-1) sends location reuse request message to the SEAL LMS to enable reuse of location of UE-1 for UE-2. If both UE1 and UE2 are close enough (i.e. within allowed proximity range), the request includes indication to enable reuse of location of UE-1 for UE-2. If both UE1 and UE2 are not close enough (i.e. outside allowed proximity range), the request includes indication to disable reuse of location of UE-1 for UE-2. The request message also includes VAL user’s identity, identity of VAL UE-1, identity of UE-2 and latest location report of UE-1.
3.	The SEAL LMS authenticates and authorizes the user. If authorized, the SEAL LMS identifies that if SEAL LMC-1 and SEAL LMC-2 are associated (e.g. same associated ID) or not based on the received registration information of SEAL LMC-1 and SEAL LMC-2, and if reusing of location is allowed of not. 
4.	If both UE-1 and UE-2 are assocaited and reusing of location is allowed (as determined in step-3), then the SEAL LMS stores the location of UE-1. If the request includes indication to enable reuse of location of UE-1, the SEAL LMS enables reuse of location of UE-1 for UE-2. If the request includes indication to disable reuse of location of UE-1, the SEAL LMS disables reuse of location of UE-1 for UE-2. The SEAL LMS sends response back to the SEAL LMC-1.
When location reuse is enabled, if location request for UE-2 is received from VAL server, the SEAL LMS reuses and provides the location of UE-1 (instead of location of UE-2) to the VAL server. When location reuse is disable, if location request for UE-2 is received from VAL server, the SEAL LMS provides the location of UE-2 only (instead of reusing location of UE-1) to the VAL server.

* * * Next Change * * * *
[bookmark: _Toc178163030]9.3.9	On-demand usage of location information procedure
The VAL server can request UE location information at any time by sending a location information request to the location management server, which may trigger location management server to immediately send the location report. 
Figure 9.3.9-1 illustrates the high level procedure of on demand usage of location information. The same procedure can be applied for location management client and other entities that would like to subscribe to location information of VAL user or VAL UE.
Pre-condition:
-	The LM Server has confirmed the target UE is associated with other UEs and they are sharing the same location.
-	The LM Server has obtained the UE’s location who is associated with the target UE.



Figure 9.3.9-1: On-demand usage of location information procedure
1.	VAL server sends a location information request to the location management server to request locations for one or more VAL UEs or VAL user(s) which may include the location QoS that contains the location accuracy, response Time and QoS class as defined in clause 4.1b of TS 23.273 [50].
[bookmark: _GoBack][bookmark: OLE_LINK460][bookmark: OLE_LINK461]2.	The location management server checks if there is stored and valid UE location report (e.g. the timer for the stored UE location report is not expired) for the target UE. If available, it reuses the stored UE location information and reports it to the VAL server. If there isn’t, it acquires the latest location of the UEs being requested, by triggering an on-demand location report procedure as described in subclause 9.3.4, or from PLMN operator, and checks if the obtained location of the VAL UE could meet the location QoS requirements (if any).
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]If the LM Server identified that target UE is associated with other UE(s) and they are sharing the same location as specified in clause of 9.3.x.2 or 9.3.x.3, it determines to reuse the associated UE’s location data instead of obtaining the target UE's location data directly. The LM Server may select the associated UE(s) based on the requested LCS QoS, and the operator's policies, etc. But if the LM Server doesn’t store the associated UE's location data or the stored location data is invalid (e.g. the valid timer for the confirmation of sharing location information is expired, or the verify location sharing response is negative), the LM Server will ask the target UE to report the UE location data as described in clause 9.3.4.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23]3.	Then, location management server immediately sends the location information report including the latest location information of associated UE(s) or acquired of target one or more VAL users or VAL UEs. The Location management server may report the location to the VAL server considering the location information received via non-3GPP positioning technologies (e.g. GNSS, Bluetooth), for instance, to improve the location accuracy.
4.	VAL server may further share this location information to a group or to another VAL user or VAL UE.
NOTE:	For other entities, the step 4 can be skipped if not needed.

[bookmark: OLE_LINK452][bookmark: OLE_LINK453]* * * Next Change * * * *
[bookmark: _Toc169990980]9.3.2.23	Location service registration request
Table 9.3.2.23-1 describes the information flow from the location management client to the location management server for registration of the location service.
Table 9.3.2.23-1: Location service registration request
	Information element
	Status
	Description

	Identity
	M
	Identity of the VAL user or identity of the VAL UE.

	VAL service ID
	O
	[bookmark: OLE_LINK62][bookmark: OLE_LINK63]Identity of the VAL service for which the location service is registered.

	Location capability
	[bookmark: OLE_LINK539][bookmark: OLE_LINK540]O
	The information of location capability of VAL UE for which the location service is registered.

	> Location access type
(NOTE 2)
	O
(NOTE 1)
	Identifies the available location access type of the VAL UE. E.g. as described in TS 23.273[50] and TS 29.572[51].

	>Positioning method
	O
(NOTE 1)
	Identifies the available positioning methods of the VAL UE. E.g. as described in TS 23.273[50] and TS 29.572[51].

	[bookmark: _Hlk180138522][bookmark: _Hlk177032480]List of association IDs
	O
[bookmark: OLE_LINK592][bookmark: OLE_LINK593](NOTE 3)
	[bookmark: OLE_LINK541][bookmark: OLE_LINK542][bookmark: OLE_LINK543]Identifies list of associations with other UEs may share the location information when they are at the same location. 

	NOTE 1:	At least one of these rows shall be present.
NOTE 2:	The non-3GPP access as defined in TS 23.273[50] and TS 29.572 [51] is out of scope of the present specification.
[bookmark: OLE_LINK594][bookmark: OLE_LINK595]NOTE 3:	The association IDs are known to the UE based on offline methods and are out of scope of this specification. The requestor can be part of multiple associations and one association can have two or more UEs.




* * * Next Change * * * *
[bookmark: _Toc169990993][bookmark: OLE_LINK558][bookmark: OLE_LINK559]9.3.2.36	Location service registration update request
Table 9.3.2.36-1 describes the information flow from the location management client to the location management server for update the registered location service.
Table 9.3.2.36-1: Location service registration update request
	Information element
	Status
	Description

	Identity
	M
	Identity of the VAL user or identity of the VAL UE.

	VAL service ID
	O
	Identity of the VAL service for which the location service is updated.

	Location capability
	O
	The information of location capability of VAL UE for which the location service is updated.

	>Location access type
(NOTE 2)
	O
(NOTE 1)
	Identifies the updated location access type of the VAL UE. E.g. as described in TS 23.273[50] and TS 29.572[51].

	>Positioning method
	O
(NOTE 1)
	Identifies the updated positioning methods of the VAL UE. E.g. as described in TS 23.273[50] and TS 29.572[51].

	List of association IDs
	O
(NOTE 3)
	Identifies list of associations with other UEs may share the location information when they are at the same location. 

	NOTE 1:	At least one of these rows shall be present.
NOTE 2:	The non-3GPP access as defined in TS 23.273[50] and TS 29.572[51] is out of scope of the present specification.
NOTE 3:	The association IDs are known to the UE based on offline methods and are out of scope of this specification. The requestor can be part of multiple associations and one association can have two or more UEs.




* * * Next Change * * * *
[bookmark: _Toc169990958]9.3.2.3	Location information request
Table 9.3.2.3-1 describes the information flow from the VAL server to the location management server and/or from the location management server to the location management client for requesting an immediate location information report.
Table 9.3.2.3-1: Location information request
	Information element
	Status
	Description

	Identity list
	M
	List of VAL users or VAL UEs whose location information is requested

	VAL service ID
	O
	Identity of the VAL service for which the location information is requested.

	Requested location information
	O
	Identifies what location information is requested

	Requested location access type
(NOTE 4)
	O
(NOTE 1)
	[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Identifies the location access type for which the location information is requested, e.g. as described in TS 23.273[50] and TS 29.572[51].

	Requested positioning method
	O
(NOTE 1)
	Identifies the positioning method for which the location information is requested, e.g. as described in TS 23.273[50] and TS 29.572[51].

	Location QoS
	O
(NOTE 3)
	Definition of the location Quality of Service for which the location information is requested (see NOTE 2).

	List of association IDs
	O
(NOTE 5)
	Identifies list of associations with other UEs may share the location information when they are at the same location. 

	NOTE 1:	This e element is only applicable for request sent from the LM server to the LM client.
NOTE 2:	The definition of location QoS has been defined in clause 4.1b of TS 23.273 [50] and the clause 6.1.6.2.13 of TS 29.572 [51].
NOTE 3:	The element is only applicable for the information flow from the VAL server to the location management server.
NOTE 4:  The non-3GPP access as defined in TS 23.273[50] and TS 29.572[51] is out of scope of the present specification.
NOTE 5:	The association IDs are known to the UE based on offline methods and are out of scope of this specification. The requestor can be part of multiple associations and one association can have two or more UEs.



Editor's Note: It's FFS the security aspects for LM-Uu and LM-S in relation to the VAL service ID that need to be coordinated with SA3.

* * * Next Change * * * *
9.3.2.e	Verify location sharing request
Table 9.3.2.e-1 describes the information flow from the location management server to the location management client to verify if it is sharing the same location with other UEs.
Table 9.3.2.e-1: Verify location sharing request
	Information element
	Status
	Description

	Identity
	M
	Identity of the requested VAL user or VAL UE.

	VAL service ID
	O
	Identity of the VAL service that is requested.

	Identity of sharing location
	O
	Indicates the list of identities of VAL UEs who share the same location with the requested VAL UE.



[bookmark: OLE_LINK565][bookmark: OLE_LINK566]* * * Next Change * * * *

9.3.2.f	Verify location sharing response
Table 9.3.2.f-1 describes the information flow from the location management client to the location management server to respond if it is sharing the same location with other UEs.
Table 9.3.2.f-1: Verify location sharing response
	Information element
	Status
	Description

	Identity
	M
	Identity of the requesting VAL user or VAL UE.

	Request status
	M
	Indicates the request result.

	Validity timer
	O
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Indicates the time duration when the response will be invalid.



* * * Next Change * * * *
9.3.2.x	Location reuse request
Table 9.3.2.x-1 describes the information flow from the location management client to the location management server for enabling or disabling location reuse.
Table 9.3.2.x-1: Location reuse request
	Information element
	Status
	Description

	Identity
	M
	Identity of the requestor VAL UE.

	VAL service ID
	O
	Identity of the VAL service for which the location service is registered.

	Identity of UE-2
	M
	Identity of the VAL UE-2 who will reuse the location of UE-1.

	Location reuse
	M
	Indicates whether to enable or disable reuse of location

	Current location report
	O
	Location report of the UE-1 (as specified in Table 9.3.2.2-1)



9.3.2.y	Location reuse response
Table 9.3.2.y-1 describes the information flow from the location management server to the location management client for the location reuse response.
Table 9.3.2.y-1: Location reuse response
	Information element
	Status
	Description

	Result
	M
	Indicates success or failure of the request




* * * End of Changes * * * *
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