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Abstract of the contribution: This pCR proposes a new solution to KI#15, Location continuity support. 
1. Discussion
This p-CR proposes a solution for KI#15, how to support location continuity for the mobility between EPS and 5GC, when UE uses 3GPP access and UE is in single registration mode, especially for the inter-system handover. And this solution is control-plane solution. 
For the 5GS-> EPS handover, following scenarios are considered: 
-	#1:  the handover procedure is initiated but not finished at 5GS side, and AMF receives the Namf_Communication _N1N2MessageTransfer  from LMF to invoke Positioning Procedure; 
-	#2:  the handover procedure is initiated but not finished at 5GS side, and AMF receives the Namf_Location_ProvideLocation from V-GMLC to invoke the request UE location operation;
For the EPS->5GS handover, following scenarios are considered: 
-	#3:  the handover procedure is initiated but not finished at EPS side, and MME receives the Location Information from E-SMLC trigger the Positioning Procedure; 
-	#4:  the handover procedure is initiated but not finished at EPS side, and MME receives the Provide Subscriber Location message from GMLC;
[bookmark: _GoBack]For above scenario, how to achieve LCS continuity is achieved by using following idea:
-	The source side forward Location Request/Positioning Request to target side via N26, to trigger the Positioning procedure at target side;
-	The result of the positioning procedure at target side is forwarded to source side via N26 interface;

2.	Proposal
It is proposed to include following new solution in TR23.731: 

*** Start of 1st change ***all new text in 1st change
[bookmark: _Toc505246089][bookmark: _Toc508269006][bookmark: _Toc435670436][bookmark: _Toc436124714][bookmark: _Toc484181145]6.X	Solution x: LCS continuity Support for N26 based Handover
[bookmark: _Toc505246090][bookmark: _Toc508269007]6.X.1	Introduction
This solution addresses one scenario of Key Issue 15: Location continuity support, that is:
-   	Mobility between EPS and 5GC, when UE uses 3GPP access and/or non-3GPP access;
This solution address for inter-system mobility cases, and it can work together with other intra-system mobility solutions.
[bookmark: _Toc505246091][bookmark: _Toc508269008]6.x.2	Functional Description
The interworking between 5GS and EPS with N26 interface is specified in section 5.17.2.2 of TS23.501[4], and the handover procedure via is specified in section 4.11.1.2 of TS23.502[5]. During that handover procedure, location request from LCS Client may arrive at 5GC or EPS core network entities, e.g. AMF or MME. Or after core network entities received Location Request from GMLC and before actual positioning procedure finish, the handover required message maybe received from RAN. 
Since those handover procedure is on-going, continue performing positioning procedure within the source RAN may have problems, e.g. such positioning procedure may not able be finished due to UE moved to target side; the positioning result from the source side may not be accurate  due to UE mobility. In such handover and location service simultaneously on-going scenarios, forwarding arrived location request to target side and trigger actual positioning procedure at target side has benefits over simply reject the location request. The benefits including that network can provide UE location timely and accurately. 
[bookmark: _Toc505246092][bookmark: _Toc508269009]6.x.3	Procedures
[bookmark: _Toc500703491][bookmark: _Toc500706498][bookmark: _Toc500706916][bookmark: _Toc508269010]6.x.3.1	LCS support during Handover from 5GS to EPS
Within below figure 6.x.3.1-1, the MT-LR location request arrives at AMF (e.g. Step 4 of section 4.13.5.3 of TS23.502 [5], Namf_Location_Provide Request from V-GMLC), and this would trigger the positioning procedure. When such MT-LR procedure is still on-going, the NG-RAN may decides that a Handover is required.






Figure 6.x.3.1-1: LCS support during handover from 5GS to EPS
Step A-1: During the 5GC-MT-LR procedure, e.g. in 4.13.5.3 of TS23.502 [4], step 4, the AMF received Namf_Location_ProvideLocation request from V-GMLC, which includes the SUPI, and client type and may include the required QoS parameters. The LMF is then contacted to perform one or more of the positioning procedures described in clause 4.13.5.4 and 4.13.5.5 of TS23.502[4]. 
Step A-2.	 Take  the clause 4.13.5.4 of TS23.502[4] as an example, the step 1 of this procedure is triggered.  The LMF invokes the Namf_Communication_N1N2MessageTransfer service operation towards the AMF. 
Step B: Before the complete of procedure triggered in StepA-2, or before Step A-2 but after Step A-1, the NG-RAN may decide to initiate the Handover. The AMF receives the Handover Required from NG-RAN as defined in section 4.11.1.2.1 of TS23.502 [4], step 1. 
Step C-2:	In such case, if Step C-1 happened, the LMF invokes the Namf_Communication_N1MessageNotify service operation towards the LMF, to indicate that there is a Handover, and the abort of positioning procedure. 
Step C-1:	Replace the step 9 in 4.13.5.3 of TS23.502 [4], the AMF returns the Namf_Location_ProvideLocation Response towards the V-GMLC, to indicate that there is a Handover.
Step C-2:	The AMF invokes the Namf_Communication_N1MessageNotify service operation towards the LMF, to indicate that there is a Handover, and the abort of positioning procedure.
Step D:  The AMF needs to indicate the MME to preform Location Procedure in EPS and return the result, via N26 interface. The AMF may map the Namf_Location_ProvideLocation request message received to the message Provide Subscriber Location message, and send this message to MME by piggybacking in the Relocation Required, which is step 3 of  procedure in 4.11.1.2.1 of TS23.502[4]. The MME assumes such Provide Subscriber Location is come from a GMLC, and triggers the Step F-1. At the same time, the handover procedure continues, as defined in 4.11.1.2.1 of TS23.502 [4].
Step E-1: The MME send Location request to E-SMLC, as defined in section 9.1.15 of TS23.271 [6].
Step F-1: The E-SMLC performs the step 7 of section 9.1.15 of TS23.271 [6].
Step G-1: The E-SMLC performs the step 8 of section 9.1.15 of TS23.271 [6]. In this step, the MME receives the Location Response message from E-SMLC. That means the positioning result is from the target side.
Step H:  The positioning result is return to AMF via N26 interface. The context request/response pair message could to re-use with some modification, or defines new messages for this purpose.
Step J:  Like the step 9 in 4.13.5.3 of TS23.502 [4], the AMF returns the Namf_Location_ProvideLocation Response towards the V-GMLC, to return the UE location to V-GMLC.

6.x.3.2	LCS support during Handover from EPS to 5GS
Within below figure 6.x.3.2-1, the MT-LR location request (e.g. Provide Subscriber Location Request sent by VGMLC in step 2 of section 9.1.15 of TS23.271 [6]) arrives at MME, and this would trigger the positioning procedure. When such MT-LR procedure is still on-going, the NG-RAN decides that a Handover is required. 



Figure 6.x.3.2-1: LCS support during handover from EPS to 5GS
Step A: During the EPS-MT-LR procedure, e.g. procedure in 9.1.15 of TS23.271 [6], step 2, GMLC sends a Provide Subscriber Location message to the MME. This message carries the type of location information requested (e.g. current location and optionally, velocity), the UE subscriber's IMSI, LCS QoS information (e.g. accuracy, response time) and an indication of whether the LCS client has the override capability. The procedure may continue and step 6 of 9.1.15 of TS23.271 [6] happens. 
Step B: Before the complete of procedure triggered in Step A, the E-UTRAN may decide to initiate the Handover. The MME receives the Handover Required from NG-RAN as defined in section 4.11.1.2.2.2 of TS23.502 [4], step 2.
Step C-1:	In such case, since the Handover is going to happen, continuing positioning at EPS side become useless, so the MME may send Location Abort to E-SMLC. 
Step C-2:	The MME may also send Subscriber Location Report to V-GMLC, to indicate that there is a Handover imminent.
Step D:  The MME needs to indicate the AMF to preform Location Procedure in 5GS and return the result, via N26 interface. The MME send the Provide Subscriber Location message to AMF, by piggybacking it in the Forward Relocation Request message, which is step 3 of procedure in 4.11.1.2.2.2 of TS23.502 [4]. 
After receive this message, the AMF needs map the Provide Subscriber Location message to Namf_Location_ProvideLocation request message, and the MME assumes such Namf_Location_ProvideLocation is come from a V-GMLC, and triggers the Step E. At the same time, the handover procedure continues, as defined in 4.11.1.2.2 of TS23.502 [4].
Step E: As step 6 in section 4.13.5.3 of TS23.502 [4], 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.
Step F-1: As step 7 in section 4.13.5.3 of TS23.502 [4], the LMF performs one or more of the positioning procedures described in clause 4.13.5.4, 4.13.5.5 of TS23.502 [4]. This step F-1 shows that clause 4.13.5.4 as an example.
Step F-2: As step 8 in section 4.13.5.3 of TS23.502 [4], the LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF to return the current location of the UE.
Step G:  The positioning result is return to MME via N26 interface. The context request/response pair message could to re-use with some modification, or defines new messages for this purpose.
Step H:  Like the step 9a in in 9.1.15 of TS23.271 [6], the MME send a Subscriber Location Report to the V-GMLC.

[bookmark: _Toc505246093][bookmark: _Toc508269012]6.x.4	Impacts on existing entities and interfaces
Impacted entities:
-	AMF: forward LCS related message to MME, and receive such message from MME, to trigger positioning procedure; to forward positioning result to MME; mapping the Provide Subscriber Location message to and from the Namf_Location_ProvideLocation request message,
-	MME: forward LCS related message to AMF, and receive such message from MME, to trigger positioning procedure; to forward positioning result to AMF;
Impacted interfaces: 
-	N26, forwarding LCS related messages between AMF and MME;
[bookmark: _Toc505246094][bookmark: _Toc508269013]6.x.5	Evaluation
Editor's Note: This clause provides an evaluation of the solution.

*** End of changes ***
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