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1. Discussion
[bookmark: _Toc352077766]This pCR is proposed to add a new solution to key issue#6:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]KI#6: UE Positioning without UE/User Awareness.
The principles of the solution are as follows:
-	UE unaware positioning:
-	If the UE is in CM_IDLE or RRC_INACTIVE state, the UE cannot be paged during the positioning procedure. In this case, the 5GC provides the latest stored UE location information to the LCS Client/AF if the requested accuracy is achieved.
-	If the UE is in CM_CONNECTED state, the LMF selects uplink positioning method (e.g. Uplink E-CID, Uplink NR-E-CID, UL-TDOA, UL-AoA) which requires the NG-RAN configures the UE to report the measurement information, e.g. E-UTRA RSRP, E-UTRA RSRQ measurements in UL E-CID. From UE point of view, it has no idea that the measurement is related to positioning, so UE unawareness can be achieved. Furthermore, the privacy check which requires interaction with UE is also skipped.
-	UE unaware positioning can be applied to the 5GC-MT-LR and NI-LR procedures, but cannot applied to 5GC-MO-LR procedure which requires UE to initiate the positioning procedure and deferred 5GC-MT-LR procedure which requires UE to detect the event.
-	User unaware positioning: 
-	If the UE is in CM_IDLE or RRC_INACTIVE state, the UE can be paged during the positioning procedure.
-	User unaware positioning can be applied to any existing positioning procedure with the exception that the privacy check which requires interaction with user is skipped.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes to add a new solution to key issue#6.

* First change * 
[bookmark: _Toc23326074][bookmark: _Toc25934675][bookmark: _Toc26337055][bookmark: _Toc31114302][bookmark: _Toc43392576][bookmark: _Toc43475372][bookmark: _Toc50558976][bookmark: _Toc54940331][bookmark: _Toc54952046][bookmark: _Toc57233494][bookmark: _Toc68068806][bookmark: _Toc97022937][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]6.0	Mapping Solutions to Key Issues

Editor's note:	This clause describes the mapping between solutions and key issues.
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* Second change *
[bookmark: _Toc97022938]6.x	Solution #x: Unawareness positioning
[bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc97022939]6.X.1	Introduction
This solution addresses KI#6: UE Positioning without UE/User Awareness.
[bookmark: _Toc16839384][bookmark: _Toc23236016][bookmark: _Toc97022940]6.X.2	Functional Description
The principles of the solution are as follows:
[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc97022941]-	UE unaware positioning:
-	If the UE is in CM_IDLE or RRC_INACTIVE state, the UE cannot be paged during the positioning procedure. In this case, the 5GC provides the latest stored UE location information to the LCS Client/AF if the requested accuracy is achieved.
-	If the UE is in CM_CONNECTED state, the LMF selects uplink positioning method (e.g. Uplink E-CID, Uplink NR-E-CID, UL-TDOA, UL-AoA) which requires the NG-RAN configures the UE to report the measurement information, e.g. E-UTRA RSRP, E-UTRA RSRQ measurements in UL E-CID. From UE point of view, it has no idea that the measurement is related to positioning, so UE unawareness can be achieved. Furthermore, the privacy check which requires interaction with UE is also skipped.
-	The UE unaware positioning can be applied to the 5GC-MT-LR and NI-LR procedures.
-	User unaware positioning:
-	If the UE is in CM_IDLE or RRC_INACTIVE state, the UE can be paged during the positioning procedure.
-	The User unaware positioning can be applied to any existing positioning procedure with the exception that the privacy check which requires interaction with user is skipped.
[bookmark: _Toc16839386][bookmark: _Toc23236018]6.X.3	Procedures
6.X.3.1	UE unaware positioning
To support UE unaware positioning, enhancements to the existing 5GC-MT-LR procedure and NI-LR procedure are described in this clause.
Enhancements to 5GC-MT-LR procedure for the regulatory location service in clause 6.1.1 in TS 23.273 are as follows:
-	Step 1: the LCS Service Request includes the UE unaware indication.
-	Step 4: the Namf_Location_ProvidePositioningInfo Request includes the UE unaware indication.
-	If the UE is in CM_IDLE or RRC_INACTIVE state:
-	Steps 5-9 are skipped.
-	Step 10: the AMF rejects the location request with appropriate rejection cause or returns the Namf_Location_ProvidePositioningInfo Response which includes the latest UE location information.
-	Step 11: the GMLC rejects the LCS Service Request if there is no UE location can fulfill the QoS. Otherwise, the GMLC returns the LCS Service Response with latest UE location.
-	If the UE is in CM_CONNECTED state:
-	Step 7: the Nlmf_Location_DetermineLocation Request includes the UE unaware indication. The LMF selects positioning method based on the UE unaware indication.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Editor’s NOTE:	If AMF does not know the UE is in RRC_INACTIVE state, how to support UE unaware positioning is FFS.
[bookmark: _GoBack]Enhancements to 5GC-MT-LR procedure for the commercial location service in clause 6.1.2 in TS 23.273 are as follows:
-	Steps 1a, 1b-1, 1b-2, 4, 5: the corresponding message includes the UE unaware indication.
-	If the UE is in CM_IDLE or RRC_INACTIVE state:
-	Steps 5-21 are skipped.
-	Step 22: the AMF rejects the location request with appropriate rejection cause or returns the Namf_Location_ProvidePositioningInfo Response which includes the latest UE location information.
-	Step 23-24: the GMLC rejects the LCS Service Request if there is no UE location can fulfill the QoS. Otherwise, the latest UE location is returned to LCS Client or AF.
-	If the UE is in CM_CONNECTED state:
-	Steps 7-9 are skipped.
-	Step 11: the Nlmf_Location_DetermineLocation Request includes the UE unaware indication. The LMF selects positioning method based on the UE unaware indication.
-	Steps 20-21 are skipped.
Enhancements to 5GC-NI-LR procedure in clause 6.10.1 in TS 23.273 are as follows:
-	Step 1: the AMF decides that the positioning is UE unaware based on configuration.
-	Step 2: the Nlmf_Location_DetermineLocation Request includes the UE unaware indication. The LMF selects positioning method based on the UE unaware indication.
6.X.3.2	User unaware positioning
To support user unaware positioning, enhancements to the existing procedures are described in this clause.
Enhancements to 5GC-MT-LR procedure for the commercial location service in clause 6.1.2 in TS 23.273 are as follows:
-	Steps 1a, 1b-1, 1b-2, 4, 5: the corresponding message includes the user unaware indication.
-	Steps 7-9, 20-21 are skipped.
Enhancements to Deferred 5GC-MT-LR procedure for Periodic, Triggered and UE Available Location Events in clause 6.3 in TS 23.273 are as follows:
-	Steps 1a, 1b-1, 1b-2, 4, 5: the corresponding message includes the user unaware indication.
-	Steps 11-12 are skipped.
[bookmark: _Toc97022942]6.X.4	Impacts on services, entities, and interfaces
GMLC:
-	To support UE unaware positioning: receive UE unaware positioning indication from LCS Client and send the indication to AMF.
-	To support user unaware positioning: receive user unaware positioning indication from LCS Client and send the indication to AMF.
AMF:
-	To support UE unaware positioning:
-	If UE is in CM_IDLE or RRC_INACTIVE state, the AMF does not page UE. The AMF rejects the request or returns the latest UE location to GMLC.
-	If UE is in CM_CONNECTED state, the AMF sends the UE unaware indication to LMF.
-	To support user unaware positioning: the AMF does not send the NAS Location Notification Invoke Request to UE.
LMF:
-	To support UE unaware positioning: receives the UE unaware indication from AMF and selects positioning method based on the indication.
LCS Client/AF:
-	To support UE unaware positioning: send UE unaware positioning indication to GMLC.
-	To support user unaware positioning: send user unaware positioning indication to GMLC.
* End of changes * 
