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	Reason for change:
	Three issues are discussed and the corresponding changes are proposed in this CR:
1. How to support the location service continuity for immediate location request in the interworking architecture without N26 interface.
2. [bookmark: OLE_LINK2][bookmark: OLE_LINK3]How to support service continuity for MO-LR procedure.

Issue#1: How to support the location service continuity for immediate location request in the interworking architecture without N26 interface
location service continuity for LIR in the interworking architecture without N26 interface
To support location service continuity between EPS and 5GS for Immediate Location Request, the clause 6.19.1 and clause 6.19.2 are added in TS 23.273:
· Based on the step 3 in the procedure in clause 6.19.1, the 5GS to EPS handover in clause 4.11.1.2.1 in TS 23.502 is referred.
· Based on the step 2 in the procedure in clause 6.19.2, the EPS to 5GS handover in Fig 4.11.1.2.2.2-1 in TS 23.502 is referred.
Because the procedures referred above only apply to the N26 based interworking architecture. So it is not clear how to support the location service continuity for LIR in the interworking architecture without N26 interface.
In the interworking architecture without N26 interface, the current interworking mechanism is as follows:
· 5GS to EPS mobility: Based on the step 10 of the procedure in clause 4.11.2.2, the MME sends an Update Location Request to the HSS+UDM indicating that registration of an AMF at the HSS+UDM, if any, shall not be cancelled. The HSS+UDM does not send Nudm_UECM_DeregistrationNotification to the old AMF. The UE does not maintain registration in 5GC, upon reachability time-out, the AMF implicitly detach the UE.
· EPS to 5GS mobility: Based on the step 5 of the procedure in clause 4.11.2.3, the AMF sends an Nudm_UECM_Registration to the HSS+UDM indicating that registration of an MME at the HSS+UDM, if any, shall not be cancelled. The HSS+UDM does not send cancel location to the old MME. The UE does not maintain registration in EPC, upon reachability time-out, the MME implicitly detach the UE.
Based on the current interworking mechanism above, if there is an LIR on-going during the interworking procedure, before the UE detaches/de-registers from the source side, the LIR is already failed because time-out of the location request.
To support the location service continuity for LIR in the interworking architecture without N26 interface, it is proposed that the GMLC subscribes the CN Type change event notifiy from HSS+UDM, if the event report is received, the GMLC tries to query the HSS+UDM for the new MM NF address when the LIR is failed in the source side. If a new address is received, the GMLC restarts the LIR to the MM NF.

Issue#2: How to support service continuity for MO-LR procedure.
The MO-LR procedure supports three functions, i.e. UE requests it’s location, UE requests assistance data, UE requests to send it’s location to LCS Client/AF.
For the first two functions, the GMLC is not involved in the MO-LR procedure, so there is no need for AMF/MME to notify the HO event to 5GC-GMLC/EPC-GMLC as specified in clause 6.19.1 and clause 6.19.2.
Considering the MO-LR is triggered by UE and the UE knows the interworking is on-going, so it is proposed that the UE re-starts the MO-LR after the interworking procedures if needed.
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[bookmark: _Toc131157718][bookmark: _GoBack]6.19.1	Location Service Continuity for Immediate Location Request
6.19.1.1	Location Service Continuity from 5GS to EPS with N26 Interface for Immediate Location Request


Figure 6.19.1.1-1: Location Service Continuity from 5GS to EPS with N26 Interface for Immediate Location Request
1.	Target UE positioning is started in 5GS, e.g. steps 1-12 of 5GC-MT-LR procedure in clause 6.1.2, or steps 1-5 of 5GC-MO-LR procedure in clause 6.2.
2.	LMF handles the ongoing LCS session
3.	5GS to EPS handover happens successfully as described in figure 4.11.1.2.1-1 of TS 23.502 [19] - AMF receives the relocation complete notification message from MME and record the target MME ID.
4.	AMF instructs the LMF to cancel the ongoing LCS session.
5.	The LCS Session on 5GS is cancelled by LMF.
6.	LMF sends the Nlmf_Location_DetermineLocation Response to AMF after the cancellation is complete, LMF may include the current available location result in the response even it doesn't meet the requested QoS.
7.	[Conditional] If the location request is received from 5GC-GMLC, AMF responds failure to the 5GC-GMLC with Namf_Location_ProvidePositioningInfo Response indicating failure of the LCS session with cause = HO to EPC while also including the target MME ID for the UE. The response may contain the location result from LMF at step 6.
NOTE:	The LCS session cancellation with the UE and NG-RAN is to be completed before the UE is handed over to LTE.
8.	[Conditional] If the step 7 is performed, Tthe 5GC-GMLC forwards the location request to the EPC-GMLC including all the parameters of the LCS Request and the target MME ID. The location result from step 6 and 7 may also be included as one of the candidates of EPC-GMLC's location result.
9.	The EPC-GMLC may reconstruct the request (e.g. area information in EUTRA for area event), it forwards the LCS Request to the Target MME received at step 8 in the case of MT-LR. The LCS session is started in EPS (e.g. steps 2-10 in Figure 9.18 of TS 23.271 [4]). In the case of MO-LR, the UE restarts the EPC-MO-LR.
10.	[Conditional] If the step 8 is performed, Tthe UE location estimate is returned by the EPC-GMLC to the 5GC-GMLC
11.	[Conditional] If the step 10 is performed, 5GC-GMLC forwards the result from EPC-GMLC to the AF/LCS Client. AF/LCS Client is transparent to the Handover process.
[bookmark: _Toc131157719]6.19.1.2	Location Service Continuity from EPS to 5GS with N26 Interface for Immediate Location Request


Figure 6.19.1.2-1: Location Service Continuity from EPS to 5GS with N26 Interface for Immediate Location Request
1.	Target UE positioning is started in EPS, e.g. Steps 1-7 of EPC-MT-LR procedure in Figure 9.18 or steps 1-4 of EPC-MO-LR procedure in Figure 9.8d of TS 23.271 [4].
2.	During the EPC-MT-LR or EPC-MO-LR, EPS to 5GS handover happens successfully, as described in steps 1-14 in figure 4.11.1.2.2.2-1 of TS 23.502 [19] - MME receives Forward Relocation Complete Notification from the AMF and stored the AMF ID.
3.	[Conditional] If the location request is received from EPC-GMLC, MME sends Subscriber Location Report to GMLC with Handover event type, UE identifies and AMF ID as target node information, EPC-GMLC identifies the handover by event type and target AMF.
4.	the LCS session is cancelled as described in clause 9.1 of TS 23.271 [4].
5.	[Conditional] If the step 3 is performed, Tthe EPC-GMLC forwards the location request to the 5GC-GMLC including all the parameters of the LCS Request and the target AMF ID.
6.	The 5GC-GMLC may reconstruct the request (e.g. convert the area information for area event), it forwards the LCS Request to the Target AMF received in the case of MT-LR. The LCS session is started in 5GS. In the case of MO-LR, the UE restarts the 5GC-MO-LR.
7.	[Conditional] If the step 5 is performed, The the response is returned by the 5GC-GMLC to the EPC-GMLC.
8.	[Conditional] If the step 7 is performed, EPC-GMLC forwards the response from 5GC-GMLC to the LCS Client.
6.19.1.x	Location Service Continuity from 5GS to EPS without N26 Interface for Immediate Location Request



Figure 6.19.1.x-1: Location Service Continuity from 5GS to EPS without N26 Interface for Immediate Location Request
1.	Target UE positioning is started in 5GS, e.g. steps 1-12 of 5GC-MT-LR procedure in clause 6.1.2, or steps 1-5 of 5GC-MO-LR procedure in clause 6.2.
2.	[Conditional] If the 5GC-GMLC sends the message in step 4 or step 5 in Figure 6.1.2-1 in TS 23.273, 5GC-GMLC invokes the Nudm_EventExposure_Subscribe to HSS+UDM to subscribe the CN Type change event report.
3.	LMF handles the ongoing LCS session.
4.	5GS to EPS mobility happens successfully as described in Figure 4.11.2.2-1 of TS 23.502 [19]. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]5.	[Conditional] If step 2 is performed, the UDM detects that the CN Type of UE changes, the UDM notifies the CN Type of UE to 5GC-GMLC by invoking the Nudm_EventExposure_Notify service operation.
6a.	The LMF invokes Nlmf_Location_DetermineLocation Response including failure.
6b.	The AMF invokes Namf_Location_ProvidePositioningInfo Response including failure.
7.	The steps 8~ 11 in the location service continuity from 5GS to EPS with N26 interface for immediate location request in clause 6.19.1.1 in TS 23.273 are performed in the case of MT-LR. In the case of MO-LR, the UE restarts the EPC-MO-LR procedure.
NOTE:	The 5GC-MT-LR in 5GS may be failed because of timeout of the location request. The 5GC-GMLC can trigger the step 6 when the LIR in 5GS is failed.
8.	[Conditional] If step 2 is performed, 5GC-GMLC invokes the Nudm_EventExposure_UnSubscribe to HSS+UDM to cancel the subscription of the CN Type change event report.
6.19.1.y	Location Service Continuity from EPS to 5GS without N26 Interface for Immediate Location Request


Figure 6.19.1.y-1: Location Service Continuity from EPS to 5GS without N26 Interface for Immediate Location Request
1.	Target UE positioning is started in EPS, e.g. steps 1-7 of EPC-MT-LR procedure in Figure 9.18, or steps 1-4 of EPC-MO-LR procedure in Figure 9.8d in TS 23.271[4].
2a-2c.	[Conditional] If the EPC-GMLC initiates the location request, the EPC-GMLC requests the 5GC-GMLC to subscribe the CN Type change event report. The 5GC-GMLC invokes the Nudm_EventExposure_Subscribe to HSS+UDM to subscribe the CN Type change event report.
3.	E-SMLC handles the ongoing LCS session.
4.	EPS to 5GS mobility happens successfully as described in Figure 4.11.2.3-1 of TS 23.502 [19]. 
5.	[Conditional] If step 2 is performed, the UDM detects that the CN Type of UE changes, the UDM notifies the CN Type of UE to 5GC-GMLC by invoking the Nudm_EventExposure_Notify service operation. The 5GC-GMLC notifies the CN Type of UE to EPC-GMLC.
6.	The steps 5~ 8 in the location service continuity from EPS to 5GS with N26 interface for immediate location request in clause 6.19.1.2 in TS 23.273 are performed in the case of MT-LR. In the case of MO-LR, the UE restarts the EPC-MO-LR procedure.
NOTE:	The EPC-MT-LR in EPS may be failed because of timeout of the location request. The EPC-GMLC can trigger the step 6 when the LIR in EPS is failed.
7.	[Conditional] If step 2 is performed, 5GC-GMLC invokes the Nudm_EventExposure_UnSubscribe to HSS+UDM to cancel the subscription of the CN Type change event report.
* * * End of Change * * * 
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