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Abstract of the contribution: This contribution provides a solution for supporting LCS via non-3GPP access.
1.
 Introduction

At last SA2 meeting, there was a key issue on LCS support for non-3GPP access. This key issue proposes following aspects which need to be investigated:
· Architecture enhancement to support location services when the UE uses non-3GPP access;
· How the LCS system determines that the UE is accessing via the non-3GPP access;
· The solutions to support LCS when the UE is accessing 5GC via non-3GPP access, including what information can be considered as the UE location, and how the UE location can be reported;
This key issue considers un-trusted non-3GPP access first. 

This contribution proposes the architecture enhancements to support LCS on un-trusted non-3GPP access. Based on this achitecture, the MT-LR procedure is also proposed.
2.
Proposed Changes to TR 23.731
**** FIRST CHANGE ****

6.X
Solution #X: LCS support for non-3GPP access
6.X.1
Introduction
The solution is intended to address or resolve, partly or completely, the following key issues:

· Key Issue 1: Enhancement to LCS Architecture
· Key Issue 12: LCS support for non-3GPP access
6.X.2
Functional Description
6.X.2.1
Architecture 
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Figure 6.X.2-1: Non-roaming reference architecture 



Figure 6.X.2-1 is similar to Figure 4.4.4.1-1 in TS 23.501 [4] with the following differences:

· LRF is removed, because it’s not relevant to commercial location services. 

· Untrusted Non-3GPP access type is added
· SUPL Location Platform (SLP) is added
· The Nle interface between SUPL Location Platform and LMF is added.
· 
· 
Editor’s Note: Whether the SUPL messages can be sent between the UE and SLP via the 3GPP control plane is FFS.

Editor’s Note: What information can be regarded as location information for untrusted Non-3GPP access is FFS.
6.X.2.2
New Reference points and Service based interfaces
New Reference points not realized by service based interfaces comprise:
NLe:
Reference point between a SLP and an LMF


 New 
Service Based Interfaces used by the solution comprise:
Nlmf:
Service-based interface exhibited by LMF
Nudm:
Service-based interface exhibited by UDM
Namf:
Service-based interface exhibited by AMF
This solution utilize the existing existing service operations defined in TS 23.502 [5] for the Nlmf,  Namf and Nudm service based interfaces. 
6.X.3
Procedures
6.X.3.1
5GC-MT-LR Procedure

Figure 6.X.3.1-1 illustrates the general network positioning for LCS clients external to the PLMN. In this scenario, it is assumed that the target UE is identified using an SUPI or GPSI. This procedure is applicable to a request from an LCS client for a current location.
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Figure 6.X.3.1-1 – 5GC Mobile Terminated Location Request for Non-3GPP access (5GC-MT-LR) 

1.
The external location services client sends a request to the GMLC for a location for the target UE identified by an GPSI or an SUPI. The request may include the required QoS, Supported GAD shapes and client type.
2.
The GMLC invokes a Nudm_UECM_Get service operation towards the home UDM of the target UE to be located with the GPSI or SUPI of this UE. 
3.
The UDM returns thethe address of  current serving AMF. 
4.
The GMLC invokes the Namf_Location_ProvideLocation service operation towards the AMF to request the current location of the UE. The service operation includes the SUPI, and client type and may include the required QoS and Supported GAD shapes.  

5.  The AMF selects an LMF based on NRF query or configuration in AMF and invokes the Nlmf_Location_DetermineLocation service operation towards the LMF to request the current location of the UE. The service operation includes a LCS Correlation identifier, the access type and the client type and may include the required QoS and Supported GAD shapes.
6.
 If the access type is Non-3GPP access, the LMF sends the Location Request to SLP.
7.   The SLP initiates positioning procedure towards UE. This shall use SUPL procedures based on OMA SUPL (OMA AD SUPL [x], OMA TS ULP [y]). 
8.  The SLP sends the Location Response to LMF including the UE location inforamtion. 

9.  The LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF to return the current location of the UE. The service operation includes the LCS Correlation identifier, the location estimate, its age and accuracy and may include information about the positioning method.
10.   The AMF returns the Namf_Location_ProvideLocation Response towards the GMLC to return the current location of the UE. The service operation includes the location estimate, its age and accuracy and may include information about the positioning method.
11.
The GMLC sends the location service response to the external location services client.

6.X.4
Impacts on existing entities and interfaces
6.X.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
**** Second CHANGE ****
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