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Abstract of the contribution: Introduce a new solution to key issue#7 to solve questions related to Positioning Reference Units.
1. Discussion
[bookmark: _Toc352077766]This pCR is proposed to add a new solution to solve the questions related to Positioning Reference Units in key issue#7:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]KI#7: support of Positioning Reference Units and Reference UEs.
The principles of the solution are as follows:
PRU Capability Verification:
-	During Registration procedure, the UE includes PRU capability in the Registration Request. The AMF verifies the capability based on the subscription data received from UDM.
PRU Information Storage:
-	The PRU information is stored in the LMF: after successful Registration procedure of PRU, the AMF initiates the 5GC-NI-LR procedure (only steps 2 - 4 of the procedure are performed) to store PRU information in the LMF.
-	The PRU information is stored in the NRF: in order to support that the PRU assists positioning of all UEs, but not the UEs in the service area of the LMF storing the PRU information, the LMF may further store PRU information in the LMF profile in the NRF.
[bookmark: _GoBack]-	The PRU information includes LCS correlation ID, serving cell ID, serving AMF ID, PRU measurements and PRU location.
PRU Utilization:
-	The LMF decides to use the PRU to assist UE positioning based on the required QoS.
-	The LMF obtain PRU measurements by initiating PRU positioning or request the information from the serving LMF of the PRU. The LMF obtains the serving LMF of the PRU from NRF.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes to add a new solution to key issue#7.

* 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: Support of Positioning Reference Units
[bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc97022939]6.X.1	Introduction
This solution addresses the questions related to Positioning Reference Units (PRU) in KI#7: support of Positioning Reference Units and Reference UEs.
[bookmark: _Toc16839384][bookmark: _Toc23236016][bookmark: _Toc97022940]6.X.2	Functional Description
PRU Capability Verification:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]-	During Registration procedure, the UE includes PRU capability in the Registration Request. The AMF verifies the capability based on the subscription data received from UDM.
PRU Information Storage:
-	The PRU information is stored in the LMF: after successful Registration procedure of PRU, the AMF initiates the 5GC-NI-LR procedure (only steps 2 - 4 of the procedure are performed) to store PRU information in the LMF.
-	The PRU information is stored in the NRF: in order to support that the PRU assists positioning of all UEs, but not the UEs in the service area of the LMF storing the PRU information, the LMF may further store PRU information in the LMF profile in the NRF.
-	The PRU information includes LCS correlation ID, serving cell ID, serving AMF ID, PRU measurements and PRU location.
PRU Utilization:
-	The LMF decides to use the PRU to assist UE positioning based on the required QoS.
-	The LMF obtain PRU measurements by initiating PRU positioning or request the information from the serving LMF of the PRU. The LMF obtains the serving LMF of the PRU from NRF.
[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc97022941][bookmark: _Toc16839386][bookmark: _Toc23236018]6.X.3	Procedures
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]6.X.3.1	PRU Registration


Figure 6.X.3.1-1: PRU Registration procedure
1.	PRU sends Registration Request to AMF. The message includes PRU capability.
2.	The AMF invokes a Nudm_SDM_Get service operation towards the UDM to obtain subscription data of the UE to verify whether the subscription data includes the PRU subscription. If not, the AMF rejects the Registration Request.
3.	The AMF returns Registration Accept to PRU.
4.	After the successful registration of PRU, the AMF invokes a Nlmf_Location_DetermineLocation Request to LMF. The request includes PRU indication and LCS correlation ID.
5.	The LMF triggers UE positioning procedure to obtain measurements and location of PRU. The LMF stores the PRU information locally, e.g. PRU serving cell ID, serving AMF ID, LCS correlation ID, PRU measurements, PRU location.
6.	The LMF invokes a Nlmf_Location_DetermineLocation Response to AMF.
7.	[Conditional] If the LMF decides to store PRU information in the NRF, e.g. the serving cell of the PRU is near the boundary of the service area of the LMF, the PRU measurements can also be used by other LMF to assist UE positioning, the LMF invokes a Nnrf_NFManagement_NFUpdate Request to NRF. The service operation includes NF type=LMF, supported PRU information, e.g. PRU serving cell ID, PRU location, LCS correlation ID, serving AMF ID.
8.	[Conditional] If step 7 is performed, the NRF returns a Nnrf_NFManagement_NFUpdate Response to LMF.
6.X.3.2	PRU Utilization


Figure 6.X.3.2-1: PRU Registration procedure
0.	The trigger for target UE positioning happens, e.g. the AMF receives Namf_Location_ProvidePositioningInfo Request service operation from GMLC or receives MO-LR Request from UE.
1.	The AMF invokes a Nlmf_Location_DetermineLocation Request to LMF.
2.	The LMF triggers UE positioning procedure to obtain measurements from PRU.
3.	[Conditional] If the LMF decides to obtain PRU information from NRF, e.g. the PRU(s) stored in the LMF is not available to assist UE positioning, the LMF invokes a Nnrf_NFDiscovery Request to NRF. The request includes NF type=LMF, cell ID or cell list, PRU indication.
4.	[Conditional] The NRF returns a Nnrf_ NFDiscovery Response to LMF. The response includes LMF ID and PRU information.
5.	[Conditional] If LMF receives PRU information and the serving LMF of the PRU from NRF, the LMF sends the Nlmf_Location_DetermineLocation Request to the serving LMF of the PRU.
6.	[Conditional] If step 5 is performed, the serving LMF of PRU triggers UE positioning procedure to obtain measurements from PRU.
7.	[Conditional] If step 6 is performed, the serving LMF of PRU sends the Nlmf_Location_DetermineLocation Response to the serving LMF.
8.	The LMF calculates UE location based on the measurements obtained from PRU in step 4 and step 7 and invokes a Nlmf_Location_DetermineLocation Response to AMF.
[bookmark: _Toc97022942]6.X.4	Impacts on services, entities, and interfaces
AMF:
-	During Registration procedure, receive PRU capability from PRU and verify the capability using the subscription data.
-	After PRU successful registration, AMF initiates the 5GC-NI-LR procedure (only steps 2 - 4 are performed) to store PRU information in LMF. The AMF includes PRU indication in step 2 of the 5GC-NI-LR procedure.
LMF:
-	During the 5GC-NI-LR procedure, if PRU indication is received from AMF, the LMF stores PRU information locally or stores PRU information in NRF.
-	Decide to use PRU to assist UE positioning based on the required QoS, obtain available PRU based on the locally stored information or from NRF.
-	To obtain PRU measurements to assist UE positioning, initiate positioning procedure for PRU or request PRU measurements from serving LMF of the PRU based on the received information from NRF.
PRU:
-	Send Registration Request including PRU capability to AMF.
NRF:
-	Store information of the PRU which is in the service area of LMF in LMF profile.
-	Provides PRU information to LMF.

* End of changes * 
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