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1. Introduction
This contribution provides a new solution for KI#3: Location QoS improvement.
2. Reason for Change 
To provides a new solution for KI#3 to  reduce response time for LCS QoS.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-72 v0.3.0.
* * * First Change * * * *
6.x
Solution #x: Reduce response time for LCS QoS 
6.x.1
Description
6.x.1.1
General
This solution addresses the key issue #3: Location QoS improvement.
According to 3GPP TS 23.273[5], the LCS Quality of Service is characterized by 3 key attributes: LCS QoS Class, Accuracy, and Response time. And this solution improves the LCS QoS mainly by reducing the response time.
The way how to reduce the response time for LMS is as follows:
- 
Aim to location requests periodically, the LMS can reuse the stored UE location information instead of re-obtaining them from the LMC and/or 3GPP CN to reduce the response time, as long as the UE is in the requested AoI(Area of Interest) area. 
-
If the UE is not in the requested AoI area, the LMS can utilize the predicted UE location data from NWDAF to report to the VAL server to reduce the response time.
The figure 6.x.1.2-1 describes the procedure of LMS subscribing UE mobility analytics to NWDAF to identify if the target UE is in the AoI area.
The figure 6.x.1.3-1 describes the procedure of LMS monitoring the UE location deviation directly to identify if the target UE is in the AoI area.
6.x.1.2
Procedure of LMS subscribing UE mobility analytics to NWDAF
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Figure 6.x.1.2-1: Procedure of LMS subscribing UE mobility analytics to NWDAF
0. Same as the Step 1~3 as defined in clause 9.3.5 of TS 23.434[9], the VAL server sends a location reporting trigger to the location management server to activate a location reporting procedure for obtaining the location information of location management client. The UE location request contains the LCS QoS and the location reporting event triggers include e.g. minimum time between consecutive reports. After initialling an event-triggered location reporting procedure, the LMS obtained the target UE location data, stored and reported them to the VAL server.
NOTE:
There is time limit for the stored UE location data in LMS. 
1. The LMS subscribes the mobility analysis for the target UE to the NWDAF as defined in clause of 6.7.2.4 of TS 23.288[x]. The subscribed request includes target UE ID, Analytics ID =UE mobility), Analytics Filter Information =AoI, which directly obtained from the UE location request or derived from UE location data received in Step 0, Analytics Reporting Information= Analytics target period, which considers the total subscribed period and periodical reported time slot (e.g., the minimum time between consecutive reports requested in Step 0).
2. The NWDAF provides requested UE mobility analytics to the LMS, which including the UE mobility statistics (e.g., UE location, UE direction, UE’s geographical distribution) and UE mobility predictions (e.g., Predicted UE location) during the Analytics target period.
3. Same with the Step 1 defined in clause 9.3.5 of TS 23.434[9], the VAL server requests the target UE location periodically.
4. The LMS updates the stored UE location information and identifies whether the UE location is within the AoI area based on the received UE mobility statistics and UE mobility predictions in Step 2. 
5. If the UE location is within the AoI area during the periodical UE location time, the LMS will reuse the stored UE location information and report it to the VAL server to reduce the response time.
If the UE location is out of the AoI area during the periodical UE location time, the LMS will utilize the predicted UE location data from NWDAF in Step 2 to report to the VAL server to reduce the response time.
6. If the stored UE location data in LMS is time-out or the NWDAF is not able to provide the predicted UE location data, the LMS will repeat the Step 2~3 as defined in clause 9.3.5 of TS 23.434[9] to obtain the target UE location and report it to the VAL server.
6.x.1.3
Procedure of LMS monitoring the UE location
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Figure 6.x.1.3-1: Procedure of LMS monitoring the UE location deviation
0. Same as the Step 0 of Figure 6.x.1.2-1.
1. Same as the Step 2~6 as defined in clause 9.3.11.2 of TS 23.434[9], the LMS subscribes the UE’s location deviation and is able to determine if the received UE location is in the requested AoI area.
NOTE:
The LMS can generate the AoI information based on stored UE location received in Step 0. 
2. Same as the Step 3 of Figure 6.x.1.2-1.
3. The LMS identifies if the UE location is within the AoI area during the periodical UE location time based on the results in Step 1, and determines if reusing the stored UE location information to reduce the response time when reporting the target UE location data.
4. If the UE location is within the AoI area, the LMS reuses the stored UE location information and report it to the VAL server.

5. If the UE location is out of the AoI area, the LMS will repeat the Step 2~3 as defined in clause 9.3.5 of TS 23.434[9] to obtain the target UE location and report it to the VAL server.
6.x.2
Solution evaluation

This solution addresses the key issue #3 and improves the LCS QoS mainly by reducing the response time.
The LMS can reuse the stored UE location information or the predicted UE location data from NWDAF to report them to the VAL server in order  to reduce the response time, depends on if the UE is in the requested AoI area or not.
The LMS can identify if the target UE is in the AoI area via subscribing UE mobility analytics from NWDAF or monitoring the UE location deviation based on current procedures.
The impacted entities are LM server.
* * * End of Change * * * *
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