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1. Introduction
This contribution provides a solution for KI#3: Location QoS improvement.
2. Reason for Change
The clause 6.16.1 of TS 23.273 has introduced the function and the procedure for event reporting from a UE to an LCS Client or AF when a User Plane connection is established directly from the UE to the LCS Client or AF. And this procedure is applicable when the target UE is able to determine its location.
In order to align with the above function and reduce the service latency in application layer, it’s necessary to introduce such function in current SEAL-LM architecture in which the VAL UE(s) could report the UE location information to LM Server over the user plane to reduce the service latency (service response time) to meet the LCS QoS requirements for some sepecific application servers. 
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-72 v0.1.0.
* * * First Change * * * *

6
Solutions

6.x
Solution #x: UE location data report over user plane
6.x.1
Description
6.x.1.1
General

This solution addresses the key issue #3: Location QoS improvement. 

This solution is based on the SEAL-LM architecture and functional mode as defined in the clause 9 of TS 23.434[9].
6.x.1.2
VAL UE location capability registration for user plane
The figure 6.x.1.2-1 describes the procedure of the LM Client registers the UE basic information and the location capabilities to the LM Server during the initial registration, in which the location capabilities include the supported positioning methods and the report capability (e.g. the UE could report the user location information over the user plane or control plane).
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Figure 6.x.1.2-1: Registration procedure of VAL UE location capability for user plane

1.
The LM Client sends the location service registration request to the LM Server. In addition to the UE ID (such as GPSI), the LM Client also reports the supported positioning methods and the report capability (e.g. support reporting UE location information over user plane) to the LM Server.
2.
The LM Server authorizes the LM Client’s request based on the stored information.

3.
If the authorization is successful, the LM Server sends the registration response to the LM Client, and stores the basic information and location capabilities that UE registered.
6.x.1.3
LM Server triggers the UE location report over user plane 
After the LM Server got the location capabilities for the UE, when it receives the location request from the VAL server for the UE, the LM Server may match the LCS QoS in the location request with the UE’s location capability, and select the appropriate positioning methods and UE location report path, then inform the LM Client and 3GPP CN to report the UE location information as requested.
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Figure 6.x.1.3-1: Procedure of LM Server triggering the location report over user plane
0.
The LM Client has registered the location capabilities (e.g. support reporting the UE location information over user plane) it supported to the LM Server as defined in clause 6.x.1.2. 
1.
The VAL server sends the location information request to the LM Server to obtain the UE’s location which contains the UE identity (such as GPSI), the QoS of the location request, and the event triggers for the location reporting.
2.
The LM Server authorizes the request from the VAL server. If the authorization is successful, the LM Server determines the positioning method and UE location report path according to the LCS QoS request and the received UE location capabilities. Due to the low service latency requested in the LCS QoS, the LMS decides the UE location information will be reported over the user plane.

3.
The LM Server sends the location request information to the LM Client, including the indication that the location report over the user plane, the IP address or FQDN of the LM Server user plane, and the security information for establishing a secure connection.
4.
If the location information request of Step 1 also contains an indication for supplementary information, the LM Server will also sends a corresponding location information request to 3GPP CN and the 3rd party LM Server with the indication that the location report over user plane, the IP address or FQDN of the LM Server user plane, and the security information for establishing a secure connection which are same with the parameters in Step 3.

5.
Based on the received information in Step 3, the LM Client establishes a secure TCP/IP connection to the LM Server. When the event triggers for the location reporting are met, the LM Client will report the UE location data to the LM Server over the established secure TCP/IP connection. And the LM Server may obtain multiple UE location data from the LM Client, 3GPP CN and the 3rd party LM Server separately over the user plane.

6.
The LM Server evaluates the obtained location information to determine whether it fulfils the LCS QoS requested by VAL server. If yes, the Step 7 will be performed. If no, the LM Server may adjust the UE location report path or positioning methods and then repeat the Step 3~6.
7.
The LM Server sends the qualified UE location report to the VAL server.
6.x.2
Evaluation
This solution is based on the current SEAL-LM architecture and functional mode as defined in the clause 9 of TS 23.434[9], and it could enable the LM Client to report the UE location data to the LM Server over the user plan on the security connection which can reduce the service latency (service response time) of the application layer to meet the LCS QoS requirements for some sepecific application servers.
* * * End of Change * * * *
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