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1. Introduction
This contribution provides an update for solution#1: Target UE Location provided by surrounding UEs.
2. Reason for Change 
This contribution mainly resolves the following EN and corrects some steps in the procedure of 6.1.1 and the solution evaluation.

If UE doesn’t support the location service registration, the LM server will not trigger the SEAL-LM procedure of obtaining the UE location information. If UE doesn't indicate its supporting positioning methods via location service registration procedure, the LM Server can’t tell which positioningng method should be applied to retrieve the surrounding UE or obtain the target UE’s location information by other LMC. In that case, it will be better to decide them by LM Client itself. It’s assumed that LM Client will select the positioning methods it supported when retrieving the surrounding UE or obtaining the target UE’s location information. 
Editor's note: For UE not supporting location service registration, how LM server knows whether obtained surrounding UEs support SEAL LM service is FFS.
NOTE x: For UE not supporting the location service registration, the LM server will not trigger the SEAL-LM related procedure (e.g. On-demand location reporting procedure) to obtain the UE location; 

                 For UE supporting the location service registration, but not indicating its positioning methods via the location service registration, the LM server will still trigger the SEAL-LM related procedure to obtain the UE location without the UE positioning method. It’s up to LMC client to decide target UE’s location information via its supported positioning methods and the surrounding UE retrieval methods.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-72 v0.2.0.
* * * First Change * * * *

6
Solutions

6.1
Solution #1: Target UE Location provided by surrounding UEs.
6.1.1
Description
In a vertical case like V2X, UEs can move fast and obtained UE location information from SEAL LM service can be further enhanced with more data source to improve accuracy. If a UE is temporarily out of RAN coverage or served by congested RAN, indirect location retrieval via surrounding UEs via D2D methods is also beneficial. 

In the following figures, for illustration purpose, the LM client 1 is in UE 1 which is a target UE, and LM client 2..n are in UE 2..n correspondingly which are close to UE 1.

Figure 6.1.1-1 illustrates the high-level procedure of location information subscription request. The same procedure can be applied for location management client and other entities that would like to subscribe to VAL user or VAL UE location information. This procedure is also used for initiating tracking a UE's location. 
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Figure 6.1.1-1: Location information subscription request procedure

1-4.
Same as step 1 to 4 of clause 9.3.7 in 3GPP TS 23.434[9]. In addition, the VAL server may request velocity information of target UEs in step 1.
5.
The LM server decides how to retrieve surrounding UEs which may be based on LM client 1 registered positioning method in location service registration. If the LM server decides to use UE-assisted surrounding UE retrieval, the LM server requests the LM client 1 with an optional surrounding UE retrieval method (e.g. ProSe, BT, WiFi) to provide its surrounding UEs and the LM client 1 responds the LM server with VAL UE/User ID of discovered UEs; otherwise, NW-assisted surrounding UE retrieval is used as described in step 6 and 7.

NOTE 1:
For ProSe capable UE, the User Info ID defined in 3GPP TS 23.586 [x] can represent VAL user ID.

NOTE 2:
For Bluetooth capable UE, the Bluetooth MAC address can represent VAL UE ID.

NOTE 3:
For WiFi Direct capable UE, the WiFi MAC address can represent VAL UE ID.

6.
The LM server derives an appropriate location area (where UE to UE communication is possible) internally using the location information of UE 1 (determined in step 4) as reference location. If the UE 1 location is last known UE location, the LM server uses UE mobility analytics service from 3GPP CN to derive UE location estimation for UE 1.

7.
The LM server uses 3GPP CN service to obtain all UEs within the derived location area in step 6.

8.
The LM server selects a set of UEs (LM client 2..n) from UEs obtained in step 5 or step 7 based on registered location service information (e.g. positioning method) from LM client 2..n. Then LM server sends location request to LM client 2..n using On-demand location reporting procedure (as defined in clause 9.3.4 of TS 23.434) to obtain UE 1 location including an optional UE positioning  method (e.g. PC5 SEAL LM, BT, WiFi) to be used to retrieve location. For LM client 2..n, if the UE positioning method is PC5 SEAL LM, UE 1 location information (including velocity) is obtained via off-network procedure as defined in clause 9.5 of 3GPP TS 23.434; if the UE positioning  method is non-3GPP (e.g. WiFi, BT), UE 1 location information (including velocity) is obtained via the corresponding non-3GPP method in LM client 2..n.

.
NOTE x: For UE not supporting the location service registration, the LM server will not trigger the SEAL-LM related procedure (e.g. On-demand location reporting procedure) to obtain the UE location; 

                For UE supporting the location service registration, but not indicating its positioning methods via the location service registration, the LM server will still trigger the SEAL-LM related procedure to obtain the UE location without the UE positioning method. It’s up to LMC client to decide target UE’s location information via its supporting positioning methods and the surrounding UE retrieval methods.
NOTE 4:
Since the target VAL UE ID or user ID is not equal to its own identity, the LM client 2..n trigger UE to UE communication to obtain UE 1 location.

NOTE 5:
It is assumed that the VAL service user in UE 1 authorizes location information sharing with UE 2..n.
NOTE 6:
The user consent aspects about UE location sharing between LM clients need SA3 coordination.
9.
The LM server takes the location information of UE 1 reported by LM client 2..n into consideration to calibrate UE 1 location determined in step 4. 

NOTE 7:
It is assumed that different location information collected over different positioning method may have differences in accuracy.
10.
Same as step 5 of clause 9.3.7 in 3GPP TS 23.434[9]. In addition, velocity of the requested VAL UEs may be included.

NOTE 8:
The VAL server can use obtained UE location and velocity in application specific ways (e.g. traffic monitoring in V2X).

Figure 6.1.1-2 illustrates the high-level procedure of event-trigger 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. This procedure is also used for obtaining latest UE's location for tracking purpose.
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Figure 6.1.1-2: Event-trigger usage of location information procedure

1-3.
Same as step 1 to 3 of clause 9.3.8 in 3GPP TS 23.434[9].
4-7.
Same as step 5-9 of Figure 6.1.1-1. Either step 4 (UE-assisted surrounding UE retrieval) or step 5 (NW-assisted surrounding UE retrieval) is executed.

8-9.
Same as step 4 to 5 of clause 9.3.8 in 3GPP TS 23.434[9]. In addition, velocity of the requested VAL UEs may be included as part of the location information report.

Editor's note:
How the existing SEAL LMS procedure can be reused in this solution is FFS.
For figure 6.1.1-1 and figure 6.1.1-2, with additional location information obtained via D2D method, LM server can populate more accurate UE location information to be exposed to its consumer.
6.1.2
Solution evaluation
This solution addresses KI#3 about how to provide more accurate UE location exposure by additionally collecting target UE location via other UEs close to the target UE.

Editor's note:
Whether this solution provides an improved accuracy for UE with 3GPP RAN coverage needs further study.
The impacted entities are VAL server, LM server and LM client.

The solution considers target UE location information provided by its surrounding UEs, the solution can be used also for target UE temporarily out of 3GPP RAN coverage. 
* * * Next Change * * * *
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