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Abstract: Different from the Ranging/SL positioning service request from the 3rd party UE, when the NEF/GMLC receives the Ranging/SL positioning service request from the AF, before continuing the 5GC-MT-LR procedure in TS 23.273, firstly it needs to select a UE as the initiator UE and then select the serving AMF of initiator UE.
1. Introduction
[bookmark: OLE_LINK12]The Network shall select the initiator UE that is used to perform signalling exchange with the LMF. In the case that the AF requests the Ranging/SL positioning service between UE1 and UE2 from 5GC, it shall consider who determines the initiator UE from UE1 and UE2.As the main concept of Sol#12 is reusing the existing LCS architecture and mechanism, the NEF/GMLC firstly receives the Ranging/SL positioning requirement, thus before continuing the 5GC-MT-LR procedure in TS 23.273, the NEF/GMLC needs to select a UE as the initiator UE and then select the serving AMF of initiator UE.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-86
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *

[bookmark: _Toc100781029][bookmark: _Toc100782254][bookmark: _Toc100782378][bookmark: _Toc100782507][bookmark: _Toc100782636][bookmark: _Toc104257774][bookmark: _Toc104257948][bookmark: _Toc104299490]6.12	Solution #12: Ranging Service Exposure towards AF
[bookmark: _Toc100781030][bookmark: _Toc100782255][bookmark: _Toc100782379][bookmark: _Toc100782508][bookmark: _Toc100782637][bookmark: _Toc104257775][bookmark: _Toc104257949][bookmark: _Toc104299491]6.12.1	General
This solution addresses KI#7 as described in clause 5.7 by proposing a ranging service exposure solution in the 5GS towards the AF.
[bookmark: _Toc100781031][bookmark: _Toc100782256][bookmark: _Toc100782380][bookmark: _Toc100782509][bookmark: _Toc100782638][bookmark: _Toc104257776][bookmark: _Toc104257950][bookmark: _Toc104299492]6.12.2	Functional descriptions
At a high level, the functional description of this solution can be summarized as follows:
-	A ranging exposure service is proposed enabling a ranging application server hosted at an AF to send a request to the 5GS to trigger a ranging/sidelink positioning operation between two UEs, one of which acts as reference UE the other ones as target UE.
-	The proposed solution leverages the LCS architecture for localization, i.e. GMLC and LMF are both involved in the 5GS procedure triggering the ranging/sidelink positioning given the close relation of ranging and sidelink positioning for a UE with the determination of the UE location.
-	The service operation may include a number of ranging/sidelink positioning events related to both distance and direction measurements.
[bookmark: _Toc100781032][bookmark: _Toc100782257][bookmark: _Toc100782381][bookmark: _Toc100782510][bookmark: _Toc100782639][bookmark: _Toc104257777][bookmark: _Toc104257951][bookmark: _Toc104299493]6.12.3	Procedures


Figure 6.12.3-1: Procedure for ranging application server exposure
Figure 6.12.3-1 shows a procedure with the proposed service exposure framework towards the application server. The description of the procedure is as follows:
[bookmark: _Toc100781033][bookmark: _Toc100782258][bookmark: _Toc100782382][bookmark: _Toc100782511][bookmark: _Toc100782640]0.	The ProSe capabilities of the UEs are registered with the AMF beforehand. This may include the support for location reporting in addition to other ProSe capabilities. Also the Location Privacy Indication (LPI) defined in TR 38.845 [6] for ProSe based localization can be given by the UE's at this stage, again to the AMF.
1.	Ranging/sidelink positioning service request (via NEF): the ranging application server may contact GMLC directly or via NEF to provide a ranging or sidelink positioning operation request to the 5GS.
The service operations involved in the ranging/sidelink positioning request may reuse and extend the existing NEF/GMLC services (e.g. Nnef_EventExposure_Subscribe, Ngmlc_Location_ProvideLocation) and/or new service operations may be defined if needed. The service operations may include the target and reference UEs, the required Ranging/Sidelink positioning QoS, and a number of events addressing distance and/or direction measurements between the reference and target UEs. The service operations may also indicate threshold(s) for distance and/or direction events. In addition, the service operations may include other event configuration parameter(s) that may be mandatory or optional (e.g. time to trigger, direction orientation, threshold matching direction, measurement frequency, preferred accuracy, privacy preservation), and the indication of the initiator UE. The LMF selects and triggers the UE2 to perform Ranging/SL positioning with the UE1. The measurement request message may include the Ranging/SL positioning demand, UE1 ID, UE2 ID, etc. The NEF/GMLC selects the initiator UE based on the indication from the AF, target UE capability and reference UE capability, target and reference UE current status (e.g. reachable or unreachable, CM-CONNECTED or CM-IDLE) and operator policy.
2.	Setup of location information as per 5GC-MT-LR procedure in TS 23.273 [11], corresponding to steps 2-11 in Figure 6.1.2-1 contained in clause 6.1.2, potentially including new optional inputs as part of the existing service operations accounting for the ranging related events.
	The following enhancements of the 5GC-MT-LR procedure in TS 23.273 [11] are required to support ranging/sidelink positioning:
-	Step 5: an AMF service is consumed by GMLC to request ranging/sidelink positioning. The service operation can be Namf_Location_ProvidePositioningInfo with the same enhancements described above for Ngmlc_Location_ProvideLocation or a new service operation could be defined if needed.
-	Step 10: an LMF must be selected that supports ranging/sidelink positioning.
-	Step 11: either the Nlmf_Location service operations should be extended to support ranging/sidelink positioning with the enhancements described for Ngmlc_Location_ProvideLocation service operation or a new service operation should be defined for that purpose.
3.	[OPTIONAL] If not done yet, the LMF checks the ProSe capabilities registered for the UEs in step 0 with the AMF. The ProSe AS or PCF may authorize and/or configure the UEs to provide location reporting as needed, and a connection is established for PC5 communication session. The reference UE (acting similar to a ProSe UE-to-Network Relay as specified in TS 23.304 [4]) may be configured or provisioned with special Relay Service Codes (RSCs) authorized for location reporting. This is provided by the PCF, already provisioned in the ME or configured in the UICC.
4.	The LMF sends a ranging/sidelink positioning request to UE1.
NOTE 1:	UE1 is assumed to be in coverage for this solution.
NOTE 2:	UE1 may act as reference UE or target UE in this solution.
NOTE 3:	If both UEs are in coverage, LMF decides which of the two UEs is provided with the ranging/sidelink-based positioning request from LMF.
Editor's note:	How the reference UE and target UE are decided is FFS.
5.	UE1 initiates the ranging/sidelink-based positioning operation on UE2.
6.	UE1 sends the ranging/sidelink positioning measurements and/or results to the LMF.
7.	The LMF forwards the ranging/sidelink positioning results to the AMF.
8.	The AMF forwards the ranging/sidelink positioning results to the GMLC.
9.	The GMLC exposes the ranging/sidelink positioning results to the ranging application server via NEF with the response operation of the service employed in step 1.
[bookmark: _Toc104257778][bookmark: _Toc104257952][bookmark: _Toc104299494]6.12.4	Impacts on services, entities, and interfaces
AF
-	contact GMLC directly or via NEF to provide a ranging or sidelink positioning operation request to the 5GS.
NEF
-	may select the initiator UE based on the indication from the AF, target UE capability and reference UE capability, target and reference UE current status (e.g. reachable or unreachable, CM-CONNECTED or CM-IDLE) and operator policy.
GMLC
-	Support for ranging/SL positioning request with corresponding events
-	may select the initiator UE based on the indication from the AF, target UE capability and reference UE capability, target and reference UE current status (e.g. reachable or unreachable, CM-CONNECTED or CM-IDLE) and operator policy.
LMF, AMF
-	Support for ranging/SL positioning request with corresponding events
-	LMF selection considering support for ranging/SL positioning
-	LMF obtaining the UE's ProSe capability from AMF
UE
-	Support to send/receive ranging/SL positioning request to/from LMF
-	Support to request ranging/SL positioning service from 5GS
Editor's note:	Further impacts are FFS.

* * * * End of changes * * * *
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