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1. Introduction
This contribution provides a new solution for KI#6 to support the location services for multiple USIMs/UEs sharing the same location.
2. Reason for Change 
To provide a solution for the new Key Issue.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-72 v0.5.0.
* * * First Change * * * *
6.X
Solution #X:  Support location services for multiple USIMs/UEs that sharing the same location
6.X.1
Description
6.X.1.1
General
This solution addresses the key issue #6: Support of location services for multiple USIMs/UEs sharing the same location.
The solution is based on the following assumption and principles as depicted in figure 6.X.1.1-1: 

-
The VAL UE1 (i.e. mobile phone) and the VAL UE2 (i.e. iwatch) have separated USIM (i.e. USIM1 and USIM2) and they belong to the same user or device.
-
The VAL UE1 and VAL UE2 belong to the same group which has been determined via the user.
-
When the VAL UE1 and VAL UE2 share the same location (e.g., one person wears the iwatch and takes the mobile phone at the same time), they have the capabilities to report their group ID and sharing location indicator to the LMS.
-
The subscriber information for the VAL UE1 and the VAL UE2 are from the same operator.
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Figure 6.X.1.1-1 Multiple USIMs belonging to one user share the same location
If the VAL UE1 and the VAL UE2 share the same location area, when the VAL server requests the location information for each UE, the LMS will select one of them to obtain the location data instead of triggering both of UE’s positioning procedure, which could reduce the signaling messages, save energy and power consumption.
The figure 6.X.1.2-1 describes the procedure how LMS identifies multiple UEs with standalone USIMs sharing the same location data.
The figure 6.X.1.3-1 describes the procedure how LMS select the proper UE among multiple UEs to obtain the UE location data to expose to the VAL server.
6.X.1.2
Procedure of LMS identifying multiple UEs that sharing the same location data
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Figure 6.X.1.2-1: Procedure of LMS identifying multiple UEs that sharing the same location data
0. Similar with the procedure of clause 10.3.3 of TS 23.434[9], the VAL UE1 and VAL UE2 have requested the group create operation to the Group Management Server with UE1 ID and UE2 ID respectively. And the Group Management Server creates a same group for the VAL UE1 and VAL UE2 and send the group creation information (e.g., group 1) to them. Also the Group Management Server may notify the VAL servers regarding the group creation with the information of the group members (e.g., group 1 for the VAL UE1 and VAL UE2).
NOTE 1: It’s assumed the Group Management Server has been aware of the VAL UE1 and VAL UE2 belonging to the same group based on e.g. the operator polices. 
1. Similar with the procedure of clause 9.3.15 of TS 23.434[9], the LMC1 sends a location service registration request to the LMS, besides the identifier of the UE and the UE-based location capabilities, the obtained group ID (group 1) in Step 0 , the type of UE (e.g., IoT), PEI/IMEI and sharing location indicator may also be included. The sharing location indicator indicate the UEs belonging to the same group (e.g. group 1) share the same location. 
NOTE 2: The value of sharing location indicator may be decided by the user of VAL UE or via VAL UE’s positioning capabilities (e.g., Prose). It’s up to the UE’s implementation. 
2. The LMS checks authorization for the VAL UE's location service registration request and sends location service registration response to the LMC1 if the authorization is approved.
3. Same with Step 1, the LMC2 sends a location service registration request to the LMS with the UE ID, the group ID (group 1) , the type of UE, PEI/IMEI and optional sharing location indicator, etc.
4. The LMS sends location service registration response to the LMC2.
5. The LMS identifies that LMC1 and LMC2 belong to the same group (e.g. group 1) or in the same device (e.g. same PEI/IMEI) based on the received registration information of LMC1 and LMC2, and determines the two UEs share the same location data according to the received sharing location indicator. The LMS stores or updates the received location service registration information for LMC1 and LMC2 respectively.
6. Similar with the procedure of 9.3.4 of TS 23.434[9], the VAL server 1 sends a location information request to the LMS to request the location data for the UE1 including the UE ID and the optional related group ID (e.g. group 1).

7. The LMS sends a location information request to the LMC1.
8. The LMC1 responds to the LMS with a location report (e.g. report 1).
9. The LMS stores or updates the received location report for the LMC1.

10. The LMS sends the VAL UE1’s location report (i.e. report 1) to the VAL Server 1.
11. Same with Step 6, the VAL server 2 sends a location information request to the LMS to request the location data for the UE2 including the UE ID and the optional related group ID (e.g. group 1).

NOTE 3:
The VAL server 1 and the VAL server 2 may be the same. 
12. As the LMS has identified that LMC1 and LMC2 belong to the same group and share the same location data in the Step 5, the LMS determines to send the stored location report of UE1(i.e. report 1) to the VAL server 2 instead of obtaining the VAL UE 2’s location data. But if the LMS didn’t store the VAL UE1’s location data or the stored location data is invalid, the LMS will ask the VAL UE2 to report the UE location data directly.
6.X.1.3
Procedure of LMS select the proper UE among multiple UEs to obtain the UE location data
Pre-condition:
- The VAL server is aware of VAL UE1 and VAL UE2 and their group ID.
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Figure 6.X.1.3-1: Procedure of LMS select the proper UE among multiple UEs to obtain the UE location data
0. The VAL UE1 and VAL UE2 have registered their location capabilities to the LMS as the Step 1~4 of procedure 6.X.1.2. The LMS has identified that LMC1 and LMC2 belong to the same group (e.g. group ID 1) and share the same location data.
1. The VAL server sends a location information request to the LMS to request the UE location data but only with the group ID (e.g. group 1).
2. The LMS has identified both of LMC1 and LMC2 belong to the group 1 and will decide to select one of them to obtain the requested location data to save energy. The LMS selects the proper UE may be based on requested LCS QoS (e.g., the higher LCS QoS has higher priority), UE’s type (the IoT UE has low priority than non-IoT UE to save the signalling), operator’s policies, etc. 
If the LMS select the VAL UE1 to obtain the location data, then perform the Step 3~5.

If the LMS select the VAL UE2 to obtain the location data, then perform the Step 6~8.
3. Same with Step 7 of procedure 6.X.1.2, the LMS sends a location information request to the LMC1.
4. Same with Step 8 of procedure 6.X.1.2, the LMC1 responds to the LMS with a location report (e.g. UE report 1).
5. Same with Step 10 of procedure 6.X.1.2, the LMS sends the VAL UE1’s location report (i.e. UE report 1) to the VAL Server.
6~8. Similar with Step 3~5, the LMS sends the VAL UE2’s location report (i.e. UE report 2) to the VAL Server.
* * * End of Change * * * *
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