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Abstract of the contribution: this discussion paper is proposed to discuss the open issues related to location service continuity.
1. Introduction
[bookmark: _Toc352077766]This discussion paper is proposed to discuss and solve the following issues related to location service continuity:
1. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]The conflicting description to support location service in the 5GS and EPS interworking architecture in TS 23.273, as follows:
1) The architecture, general description and procedure introduced in Rel-16:
a) In clause 4.2a: No matter the UE is registered in 5GC or EPC, the location request from LCS Client/AF is always routed to 5GC-GMLC.
b) In clause 6.13.1: In the case that the UE is registered in EPC, the 5GC-GMLC is responsible to further send the location request to EPC-GMLC.
2) The procedures in clause 6.19 introduced in Rel-18:
a) To support location service continuity from EPS to 5GS, the location request from LCS Client is routed to EPC-GMLC directly.
b) To support location service continuity from 5GS to EPS, the location request from LCS Client/AF is routed to 5GC-GMLC.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Unify the solutions to support location service continuity for Immediate Location Request no matter whether the N26 interface is deployed by operator or not to reduce implementation complexity.
2. Solve Description Confliction to support Location Service in 5GS and EPS Interworking Architecture
2.1	Background
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]2.1.1	Location Service in 5GS and EPS Interworking Architecture introduced in Rel-16
In Rel-16, to support location service in 5GS and EPS interworking architecture, the principles and architecture are described in clause 4.2a and the procedures are described in clause 6.13 in TS 23.273.
Principles in clause 4.2a:
For MT-LR Location Request, when a LCS service request is received at 5GC GMLC, the target UE may be served by either 5GC or EPC. An EPC/5GC common interface is used between the LCS Client and the 5GC GMLC to enable the location service request being handled based on whether the target UE is served by EPC or 5GC. The AF initiates the service request to the 5GC GMLC via NEF.
Based on the principles above, the corresponding architecture in clause 4.2a is shown in Figure 1.


Figure 1: interworking architecture to support location service introduced in Rel-16
In Figure 1, we can see that the 5GC-GMLC supports the interaction with LCS Client/AF and only one interface is exposed to LCS Client.
Furthermore, based on description in clause 6.13 in TS 23.273, in the case that the UE is registered in EPC, when the 5GC-GMLC receives location request from LCS Client, it is responsible to further send the location request to EPC-GMLC.
Observation#1: based on the description in clause 4.2a, in the 5GS and EPS interworking architecture, the location request from LCS Client is always routed to 5GC-GMLC no matter the UE is registered in 5GC or EPC. In the case the UE is registered in EPC, the 5GC-GMLC is responsible to further send the location request to EPC-GMLC based on the procedure in clause 6.13.
2.1.2	Location Service Continuity Procedures in 5GS and EPS Interworking Architecture introduced in Rel-18
Based on the location service continuity from EPS to 5GS procedures introduced in Rel-18 (i.e. the procedure in clause 6.19.2 in TS 23.273, the procedure in clause 6.19.x.2 in S2-2305593 agreed in SA2#156E meeting, and the procedure in clause 6.19.1.y in S2-2305594 agreed in SA2#156E meeting), the LCS Client/AF sends the location request to EPC-GMLC directly, but not 5GC-GMLC. So these procedures conflict with the description in clause 4.2a in TS 23.273 introduced in Rel-16.
Observation#2: to support the location service continuity from EPS to 5GS, the location request from LCS Client is sent to EPC-GMLC directly. So it is conflicting with the description in TS 23.273 introduced in Rel-16.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2.2	Analysis and Proposal
Based on the observation#1 and #2, exposing one common interface to LCS Client is simpler and reduces the maintenance cost. So it is proposed to update the location service continuity from EPS to 5GS procedures introduced in Rel-18 to align with the description in clause 4.2a.
Proposal#1: update the location service continuity from EPS to 5GS procedures introduced in Rel-18 to align with the description in clause 4.2a.
3. Support Consistent Location Service Continuity Mechanism independent of N26 Interface Deployment Status for Immediate Location Request
3.1	Background
Based on the email discussion on S2-2305069 in SA2#156E meeting, it was commented that whether there could be a consistent implementation for location service continuity for immediate location request no matter whether N26 interface is deployed or not.
We think this comment is valuable to reduce implementation complexity, so this clause analyses the existing procedures for location service continuity for immediate location request and proposes the proposal for consistent mechanism.
3.2	Analysis and Proposal
Existing solution for location service continuity with N26 interface for immediate location request:
· Based on the procedure in clause 6.19.1 in TS 23.273, when mobility from 5GS to EPS happens, AMF provides the MME ID to 5GC-GMLC which is responsible to trigger LIR to EPC-GMLC by providing MME ID to EPC-GMLC. In this case, AMF obtains MME ID during the interworking procedure defined in clause 4.11.1 in TS 23.502.
· Based on the procedure in clause 6.19.2 in TS 23.273, when mobility from EPS to 5GS happens, MME provides the AMF ID to EPC-GMLC which is responsible to trigger LIR to 5GC-GMLC by providing AMF ID to 5GC-GMLC. In this case, MME obtains AMF ID during the interworking procedure defined in clause 4.11.1 in TS 23.502.
The solution above cannot apply to the interworking architecture without N26 interface, because based on the procedure in clause 4.11.2 in TS 23.502, it is impossible for source MME/AMF to obtain target AMF/MME ID. 
But the solution for location service continuity for LIR in the interworking architecture without N26 interface in S2-2305594 which was agreed in SA2#156E meeting can also apply to the architecture with N26 interface.
Observation#3: the location service continuity for immediate location request in the interworking architecture without N26 interface can also apply to the interworking architecture with N26 interface.
To reduce implementation complexity and to support consistent location service continuity mechanism for immediate location request, it is proposed to only add the mechanism for interworking architecture without N26 interface in S2-2305594 agreed in SA2#156E meeting in TS 23.273 which could also apply to the architecture with N26 interface.
Proposal#2: to reduce implementation complexity and support consistent location service continuity mechanism for immediate location request no matter whether N26 interface is deployed by operator or not, only add the mechanism for the interworking architecture without N26 interface in S2-2305594 agreed in SA2#156E meeting in TS 23.273 which could also apply to the architecture with N26 interface.
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