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Abstract: This paper proposes a new solution on ranging service exposure towards AF
1. Introduction/Discussion
This paper addresses KI#7 of the FS_Ranging_SL study item.
2. Text Proposal
It is proposed to capture the following changes into the TR 23.700-86.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97050513][bookmark: _Toc97050728][bookmark: _Toc97050928][bookmark: _Toc97142387][bookmark: _Toc97142495]6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
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[bookmark: _Toc97050514][bookmark: _Toc97050729][bookmark: _Toc97050929][bookmark: _Toc97142388][bookmark: _Toc97142496]6.1X	Solution #x: Ranging Service Exposure towards AFtitle of the solution
Editor's note:	This clause describes a solution addressing one or more key issues identified in clause 5. The structure of the clauses can be adjusted. The list of key issues which this solution attempts to resolve should be clearly indicated.
[bookmark: _Toc97050515][bookmark: _Toc97050730][bookmark: _Toc97050930][bookmark: _Toc97142389][bookmark: _Toc97142497]6.1X.1	General
This solution addresses KI#7 as described in cl. 5.7 by proposing a ranging service exposure solution in the 5GS towards the AF.
[bookmark: _Toc97050516][bookmark: _Toc97050731][bookmark: _Toc97050931][bookmark: _Toc97142390][bookmark: _Toc97142498]6.1X.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: _Toc97050517][bookmark: _Toc97050732][bookmark: _Toc97050932][bookmark: _Toc97142391][bookmark: _Toc97142499]6.1X.3	Procedures



Figure 6.X.3-1: Procedure for ranging application server exposure

Figure 6.X.3-1 shows a procedure with the proposed service exposure framework towards the application server. The description of the procedure is as follows:
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 [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: this service provided by NEF and GMLC allow the ranging application server to provide a ranging or sidelink positioning operation request to the 5GS. This service operation may include the request of a number of ranging events related to distance and/or direction measurements between the reference and target UEs. The service may also indicate threshold(s) for both distance and direction events. In addition, the service 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).
2. Setup of location information as per 5GC-MT-LR procedure in TS 23.273 [X], 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.
Editor’s Note: Whether and how the existing 5GC-MT-LR procedure in TS 23.273 [X] needs to be enhanced to support Ranging/SL positioning is FFS.
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 [x]) 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 UE 1.
NOTE 1: 	UE 1 is assumed to be in coverage for this solution. 
NOTE 2: 	UE 1 may act as reference UE or target UE in this solution. 
Editor’s Note: How the reference UE and target UE are decided is FFS.
5.	UE 1 initiates the ranging/sidelink-based positioning operation on UE 2.

6.	UE 1 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: _Toc97050518][bookmark: _Toc97050733][bookmark: _Toc97050933][bookmark: _Toc97142392][bookmark: _Toc97142500][bookmark: _GoBack]6.1X.4	Impacts on services, entities, and interfaces
GMLC, LMF
Support for ranging/SL positioning request with corresponding events
UE
Support to send/receive ranging/SL positioning request to/from LMF
UE
Support to request ranging/SL positioning service from 5GS
Editor’s Note: Further impacts are FFS.


* * * * End of changes * * * *
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