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Abstract of the contribution: This paper proposes a new solution to KI#8
1	Discussion
The FS_eLCS_Ph3 SID objectives reads
· WT#6: Study  enhancements to support the location service continuity for UE mobility, i.e. between EPS and 5GS;
Key Issue #8: support of location service continuity in case of UE mobility says the following
· For commercial location service, in particular the use case on vehicle(V2X) UE, it is very likely that UE moves between EPS and 5GS, and continuous UE positioning (periodical location service/LDR) is required. Following UE mobility scenarios are considered under this key issue:
· UE mobility between EPS and 5GS (bi-direction).
· UE mobility between NG-RAN node.

This proposal provides a solution for LCS continuity between EPS and 5GS in both directions.
2 Proposal
[bookmark: _Hlk513714389][bookmark: _Hlk93055440]It is proposed to update TR 23.700-71-"Study enhancement to the 5GC LoCation Services (LCS); Phase 3" as follows
*** Start of changes ***
6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping Solutions to Key Issues
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*** Next Change ***

[bookmark: _Toc93305721][bookmark: _Toc22214903][bookmark: _Toc23254036][bookmark: _Hlk92215149][bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc93305722]6.x	Solution #8: Support of LCS mobility when UE moves between NG-RAN nodes
6.X.1	Introduction
This solution addresses the KI “Key Issue #8: support of location service continuity in case of UE mobility”.
Continuity of certain basic services like a PDU session during mobility is defined currently. However, the handling of an LCS session during mobility procedures is not specified. In particular, there is no specification on whether an ongoing LCS session shall be terminated or continued with after the mobility and if continued, how the continuity shall work. There can be many effects due to this missing part
- LCS sessions may be terminated at mobility with the LCS Client having to re-initiate the session after the procedure.
- The LMF may not be aware of the mobility at all, leading to inaccurate positioning estimates
- Since there are no clear specifications, inter-vendor tests could fail 
- LCS sessions could be enabled as part of other critical services (like emergency calls) – those services could be impacted due to the current specifications – leading to regulatory issues.
All of the above issues could be prevented if there is a clear specification on how LCS sessions are to be handled in different mobility procedures and in particular, if continuity can be guaranteed by the network. 
The main considerations in the solution are:
- Keep the changes minimal in EPC so that legacy functionality requires only a small incremental change
- Not needing a standardized interface between the EPC-GMLC and 5GC-GMLC. As per section 4.2a. in TS 23.273, this interface, denoted as Lr’ is not standardized and in case EPC-GMLC and 5GC-GMLC are co-located, Lr’ is not needed altogether. This solution doesn’t require the standardization of this interface.
[bookmark: _Toc16839384][bookmark: _Toc23236016][bookmark: _Toc93305723]6.X.2	Functional Description
This proposal provides solutions for mobility between 5GS and EPS. 
[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc93305724]6.X.3	Procedure
[bookmark: _Toc16839386][bookmark: _Toc23236018][image: ]


Fig.1 : LCS Continuity Solution for 5GS to EPS Mobility
Description : 
Steps 1-4 describe the normal MT-LR LCS session on 5GS (similar to steps 1.a. to 12 in Fig. 6.1.2-1 in TS 23.273.
Steps 5-14 describe the normal 5GS to EPS HO procedure (similar to steps 1 to 12.b in Fig. 4.11.1.2.1-1 in TS 23.502
The AMF could initiate steps 15 and 17 in parallel to Step 11 when it receives the Relocation Response (Step 10)
Steps 15-16 : The LCS Session on 5GS is cancelled
Step 17 : The AMF indicates failure to the 5GC-GMLC with reason “HO to EPC” and including the target MME ID
Step 18 : The 5GC-GMLC forwards the location request to the EPC-GMLC including all the parameters of the LCS Request and the target MME ID
Steps 19-24 : The LCS Session is started on EPS (similar to steps 1-10 in Fig. 9.18 in TS 23.271)
Steps 25-26 : The UE location estimate is returned by the EPC-GMLC to the 5GC-GMLC which then forwards the same to the LCS Client
Note : 
· As can be observed, the entire procedure is done in a way where the LCS Client is not aware of the mobility handling and the LCS session continuity is ensured.
· There could be a mapping of LCS QoS (from the values defined for 5GS to values defined in 4GS) – this could be done by the GMLC.

[image: ]
Fig.2 : LCS Continuity Solution for EPS to 5GS Mobility


Description :	
Steps 1-4 describe the normal MT-LR LCS session on EPS (similar to steps 1 to 3 in Fig. 6.1.2-1 in TS 23.271.
Steps 5-14 describe the normal EPS to 5GS HO procedure (similar to steps 1 to 16 in Fig. 4.11.1.2.2.2-1 and steps 1-4 in 4.11.1.2.2.3-1in TS 23.502)
The MME could initiate steps 15 and 17 in parallel to Step 11 when it receives the Forward Relocation Response (Step 10)
Steps 15-16 : The LCS Session on EPS is cancelled
Step 17 : The MME indicates failure to the EPC-GMLC with reason “HO to EPC” and including the target AMF ID
Step 18 : The EPC-GMLC forwards the location request to the 5GC-GMLC including all the parameters of the LCS Request and the target AMF ID
Steps 19-24 : The LCS Session is started on 5GS (similar to steps 1-23 in Fig. 6.1.2-1 in TS 23.273)
Steps 25-26 : The UE location estimate is returned by the 5GC-GMLC to the EPC-GMLC which then forwards the same to the LCS Client
Note : 
· As can be observed, both the procedures are defined in a way to keep the LCS Client unaware of the mobility signaling and the LCS session continuity is ensured.
· There could be a mapping of LCS QoS (from the values defined for 5GS to values defined in 4GS or vice versa) – this could be done by the GMLC.

[bookmark: _Toc93305725]6.X.4	Impacts on services, entities, and interfaces
Editor's Note: Any further possible impacts are FFS

*** End of changes ***
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