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Abstract: This document propose new solution for location service continuity between EPS and 5GS (bi-direction).
1. Introduction/Discussion
KI#8 in TR 23.700-71 includes the scenario: UE mobility between EPS and 5GS (bi-direction).Currently, no solutions for LCS mobility between EPS and 5GS (bi-direction) adopted. 
The following are the issues identified in the mentioned scenario.   
Issue Description
5GS supports three “LCS QoS class” (i.e., as defined in TS 23.273), which includes “Best Effort Class”, “Multiple QoS Class”, and “Assured Class”. EPS supports two LCS QoS class (i.e., as defined in TS 23.271), which includes “Best Effort Class” and “Assured Class”. Compared with EPS, 5GS additionally supports the “Multiple QoS Class”.
Also, as defined in clause 6.3.1 of TS 23.273 and clause 9.1.19 of TS 23.271, for periodic/triggered location service, after UE detect the event is triggered, UE send different messages in 5GS and EPS. In 5GS, UE sends the Event Report message after event is triggered, which can carry the “location QoS” to 5GC (the detail definition of Event Report message, see clause 5.2.2.4 of TS 24.571). In EPS, the UE sends the LCS MO-LR Invoke message after event trigger is detected, which can carry the “location QoS” to EPC (the detail definition of the LCS MO-LR Invoke message, see clause 5.2.2.1 of TS 24.171), then LMF/MME can continue the periodic/triggered location service. 
So, for the case UE moves from 5GS to EPS, if the required “LCS QoS class” in “location QoS” in 5GS is “Multiple QoS Class”, after the UE access to EPS and the periodic/triggered event is triggered, how to enable the UE to send the suitable message and carry the suitable “location QoS” to EPS? (Since EPS cannot understand the “multiple QoS class” carried in “location QoS” and cannot understand the “Event Report” message). For the case UE moves from EPS to 5GS, how to guarantee the UE sends the suitable message to 5GS (since 5GS cannot understand the “LCS MO-LR Invoke” message)?
In light above:
· For UE moves from 5GS to EPS, incorrect “LCS QoS class” carried in “location QoS” and/or incorrect event triggered message would incur the periodic/triggered location service failure, no location service continuity can be guaranteed, long delay and more network overhead. 
· For UE moves from EPS to 5GS, it seems no “LCS QoS class” issue, since all the “LCS QoS class” supported by EPS can also supported by 5GS, but the incorrect event triggered message would also incur the periodic/triggered location service failure.
This document tries to propose a new solution to address the issues as mentioned. Following is the basic principle of this solution:
· For UE moves from 5GS to EPS, if ‘Multiple QoS Class’ is used, the AMF/LMF determines the corresponding location QoS can be applicable to EPS, e.g., AMF or LMF map the QoS class to “Best Effort” and choose the most stringent value from the “LocationQoS” as the QoS requirement. This mapped QoS class and QoS requirement should be sent to UE and GMLC.
· For UE moves from EPS and 5GC, there is no QoS class mapping issue. 
· For UE moves between 5GS and EPS, UE needs to send a proper message to report its location, i.e., MO-LR Invoke message in EPC, Event Report message in 5GS.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-47.
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Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping Solutions to Key Issues
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* * * * Second change * * * *
6.X	Solution #X: location service continuity between EPS and 5GS (bi-direction)
[bookmark: _Toc104459488]6.X.1	Introduction
This solution addresses Key Issue #8, mainly focus on the location service continuity between EPS and 5GS (bi-direction).
[bookmark: _Toc104459489]6.X.2	Functional description
This solution include following procedures:
-	Location service continuity from 5GS to EPS: 
During periodic location service triggered, if AMF/LMF finds the UE reporting type includes “EUTRAN” and if the required “LCS QoS class” is “multiple QoS class”, the AMF/LMF determines the corresponding location QoS can be applicable to EPS, e.g., AMF or LMF map the QoS class to “Best Effort” and choose the most stringent value from the “LocationQoS” as the QoS requirement, LMF sends these parameters to UE and AMF if AMF does not determine the location QoS applicable to EPS. 
After receive the handover required, if AMF finds UE can support interworking between 5GS and EPS, AMF sends the 5GS location QoS corresponding EPS location QoS to GMLC. 
After handover complete, if UE finds periodical event is triggered and if UE finds it has moved to EPS, the UE sends LCS MO-LR Invoke message, carry the location QoS can be applicable to EPS.
-  Location service continuity from EPS to 5GS: 
After receive the handover required message, if MME finds UE has positioning related information, MME trigger to send the handover to 5GC notification to GMLC. 
After handover complete, if UE finds periodical event is triggered and if UE finds it has moved to 5GS, UE sends event report message to 5GS.
NOTE: If UE finds handover is not complete but the event is triggered, UE need wait handover complete to sends the event report message in 5GS or sends the LCS MO-LR Invoke message in EPS.
6.X.3	Architecture Assumption
It is assumed to use the co-located GMLC.


Figure 6.X.3-1: Architecture Assumption.

[bookmark: _Toc104459490]6.X.4	Procedures
[bookmark: _Toc104459377]6.X.4.1	Location Service Continuity from 5GS to EPS

 Figure 6.X.4.1-1: Location Service Continuity from 5GS to EPS.
1. Steps 1-15 defined in clause 6.3.1 of TS 23.273 with the following additions: after receive Namf_Location_ProvidePositioningInfo Request, if AMF determine the access type supported by UE for event reporting includes “EUTRAN” and if the required LCS QoS class in location QoS is “multiple QoS class”, the AMF determines its corresponding location QoS can be applicable to EPS, i.e., determine two set of location QoS, one used for 5GS and its corresponding used for EPS (i.e., the location QoS applicable to EPS). If AMF determines the 5GS corresponding location QoS applicable to EPS, AMF notifies that information to LMF via Nlmf_Location_DetermineLocation Request message. Otherwise, if AMF does not do that processing, the LMF could perform that processing as described in step 2. 
2.	After receive Nlmf_Location_DetermineLocation Request, if LMF determines the access type supported by UE for event reporting includes “EUTRAN” , e.g., the reporting type includes “EUTRAN” and if the required LCS QoS class in location QoS is “multiple QoS class”, the LMF determines its corresponding location QoS can be applicable to EPS, i.e., determine two set of location QoS, one used for 5GS and its corresponding used for EPS (i.e., the location QoS applicable to EPS). For example, choose the most stringent values from the “LocationQoS” and set the “LcsQoSClass” in “LocationQoS” as the “Best Effort” (since the “LCS QoS class” is defined as an enumerate data type and MME only understand the enumerated value {“assured” and “best effort”}, it does not understand the enumerated value “multiple qos”).    
NOTE 1: Either AMF or LMF could determine the location QoS applicable to EPS if the UE reporting type includes “EUTRAN” and if the required “LCS QoS class” is “multiple QoS class”.    
3-4. LMF sends the LCS Periodical-Triggered Invoke Request, includes the location QoS used for 5GS and the its corresponding location QoS used for EPS. UE response to LMF with the LCS Periodical-Triggered Invoke Return Result
5. LMF sends the Nlmf_Location_DermineLocation Response to AMF, if AMF does not determine the 5GS location QoS corresponding location QoS applicable to EPS, i.e., AMF does not perform the processing as illustrated in step 1, the LMF includes the location QoS used for 5GS and the its corresponding location QoS used for EPS to AMF. After receive that information, the AMF should keep the positioning related information and do not release. 
6~9.  After AMF receives the handover required message, if AMF finds UE can support interworking between 5GS and EPS, e.g., AMF can determine whether UE can be interworking between 5GS and EPS based on whether receive the location QoS used for 5GS and the its corresponding location QoS used for EPS from LMF or based on the UE subscription information or based on whether the UE reporting type includes “EUTRAN”, AMF sends the Namf_LocationEventNotify to GMLC, includes the MME ID/address, the handover to EPS notification, location QoS used in 5GS and its corresponding location QoS applicable to EPS. Alternatively, AMF can perform step 8 and step 9 after receive Relocation response message (i.e., step 9 in clause 4.11.1.2.1 of TS 23.502) or Relocation Complete Notification message (i.e., step 12c in clause 4.11.1.2.1 of TS 23.502) from MME. 
NOTE 2: no step sequence restrict between step 9 and step 10~14, step 9 and step 10~14 can be performed in parallel.
10-14: 5GS to EPS handover.
15. If UE finds periodical event triggered and if the UE has moved to EPS, the UE sends LCS MO-LR Invoke message, carry the location QoS can be applicable to EPS. The UE can determine whether it has moved to EPS based on the message received from target access network during handover, e.g., based on the “target RAT=eutran” included in message“MobilityFromNRCommand” or can based on the RRC message type, e.g., for NR-NR handover, UE will receive the RRCReconfiguration from target NG-RAN, for EUTRAN-EUTRAN handover, UE will receive the RRCConnectionreconfiguration from target EUTRAN, for NG-RAN to EUTRAN handover, UE will receive the MobilityFromNRCommand from target EUTRAN.
NOTE 3: If UE finds handover is not complete but the event is triggered, i.e., step 16 happens before step 13, the UE need wait handover complete to send the triggered LCS MO-LR Invoke message.
Then, as UE moving, UE may moves from EPS back to 5GS, in that case, if UE finds periodical event triggered and if the UE has moved to 5GS, the UE sends Event Report message, carry the location QoS can be applicable to 5GS. Also, the MME need notify GMLC the handover to 5GS notification.
6.X.4.2	Location Service Continuity from EPS to 5GS

Figure 6.X.4.2-1: Location Service Continuity from EPS to 5GS.
Since all the “LCS QoS class” in “location QoS” supported by EPS can also supported by 5GS, there is no need do the location QoS class mapping processing as described in clause 6.X.4.1. 
3-4.	After MME receives the handover required message, if MME finds UE has positioning related information, MME trigger to send Subscriber Location Report to GMLC, includes the AMF ID/address, the LDR Reference number, the handover to 5GS notification. Alternatively, MME can perform step 3 and step 4 after receive Forward Relocation Response message (i.e., step 14 in clause 4.11.1.2.2.2 of TS 23.502) or Forward Relocation Complete Notification (i.e., step 5 in clause 4.11.1.2.2.3 of TS 23.502) message from AMF.
10. If UE finds periodical event triggered and if the UE has moved to 5GS, the UE sends event report message to 5GS. The UE can determine whether it has moved to 5GS based on the message receive from target access network during handover, e.g., based on the RRC message type, e.g., for NR-NR handover, UE will receive the RRCReconfiguration from target NG-RAN, for EUTRAN-EUTRAN handover, UE will receive the RRCConnectionreconfiguration from target EUTRAN, for NG-RAN to EUTRAN handover, UE will receive the MobilityFromNRCommand from target EUTRAN.
NOTE 4: If UE finds handover is not complete but the event is triggered, i.e., step 10 happens before step 8, the UE need wait handover complete to send the triggered Event Report message.
NOTE 5: no step sequence restrict between step 4 and step 5~9, step 4 and step 5~9 can be performed in parallel.
Then, as UE moving, UE may moves from 5GS back to EPS, in that case, if UE finds periodical event triggered and if the UE has moved to EPS, the UE sends the LCS MO-LR Invoke message, carry the location QoS can be applicable to EPS. Also, the AMF need notify GMLC the handover to EPS notification.
[bookmark: _Toc104459491]6.X.5	Impacts on services, entities, and interfaces
UE:
· After periodic event triggered, support differentiate whether move to EPS or 5GS and determine the suitable messages and location QoS sends to 5GS/EPS.
LMF:
-	Support aware whether UE can support the interworking between 5GS and EPS.
-  Support determine the 5GS location QoS corresponding location QoS can be applicable to EPS, and send this information to UE and AMF.
AMF:
-  Support determine the 5GS location QoS corresponding location QoS can be applicable to EPS, and send this information to LMF.
-  After receive handover required, instigate Namf_LocationEventNotify to GMLC to notify the handover and the 5GS location QoS corresponding location QoS can be applicable to EPS if UE can support interworking between 5GS and EPS.
MME:
-  After receive handover required, instigate the Subscriber Location Report to GMLC to notify the handover if UE can support interworking between EPS and 5GS.
* * * * End of changes * * * *
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