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Abstract: This contribution specifies ranging and sidelink positioning service exposure to AF.
1. Introduction/Discussion
This contribution specifies ranging and sidelink positioning service exposure to AF.
2. Text Proposal
It is proposed to capture the following changes in TS 23.586.
* * * * First change * * * *
[bookmark: _Toc128730208][bookmark: _Toc128730209][bookmark: _Toc519004414]5.6.3	Service Exposure to the AF
The 5GS Ranging/SL Positioning service may be exposed to the AF either via direct interaction with the GMLC or via the NEF for an AF in untrusted domain. Thus, the ranging AF may contact GMLC directly or via NEF to provide a ranging or sidelink positioning operation request to the 5GS.
The service exposure in clause 5.5 of TS 23.273 [8] is reused with enhancements. The request may indicate with corresponding events if the server requires relative distance/direction of target UEs, absolute positioning of target UEs, or both. The request shall include one or multiple target UEs and optionally it may include additional information such as the SL reference UE for relative distance/direction, the required positioning QoS, etc. For relative distance/direction, at least two UE’s identities are included as attribute in the location service requests and accuracy and latency for distance and/or direction measurements are included in Requested QoS information. The result is returned by the 5GC to the AF via NEF, if needed. The detailed procedure is specified in clause 6.1.X.
[bookmark: _GoBack]In addition, the LCS architecture specified in TS 23.273 [8] is re-used and the 5GC-MT-LR and 5GC-MO-LR procedures there specified are taken as baseline. LMF is the responsible 5GC NF to forward the Ranging/Sidelink Positioning request to the UE, and one Ranging/SL Positioning capable LMF is selected by the AMF for a Ranging/Sidelink Positioning session. The AMF serves either the Target UE or the SL Reference UE or both. 
For 5GC-MT-LR or 5GC-MO-LR procedure, when GMLC receives the Ranging/SL Positioning service request for the result between the Target UE and SL Reference UE, the GMLC selects the UE that initiates the Ranging/SL Positioning and selects the corresponding serving AMF, and then the serving AMF selects the LMF for the selected UE. When the selected UE moves, the LMF may not be able to serve the UE any more, then another LMF is selected andIn case the selected LMF does not have the context information for all involved UEs, a similar context transfer as specified in TS 23.273 [8] can be performed.
The Ranging/SL Positioning result calculation is performed by LMF or UEs. When absolute positioning is requested, LMF and target UE may decide whether SL positioning or Uu positioning needs to be performed. LMF may combine Ranging/Sidelink Positioning results and Uu positioning results before exposing the results to the AF.
The 5GS Ranging/SL Positioning service request may be initiated by a 5GC NF. In this case, the 5GC NF initially interacts with GMLC.

5.6.4	Service exposure to 5GC NF

Editor's note:	Further details of service exposure to 5GC NF are FFS.

* * * * Second change (all new text) * * * *
6.X.Y	Procedures for Service Exposure to the AF


Figure 6.X.Y-1: Procedure for ranging/sidelink positioning service exposure to the AF
Figure 6.X.Y-1 shows the procedure for service exposure towards the AF. The description of the procedure is as follows:
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 using the Ngmlc_Location_ProvideLocation service operation with enhancements. The Ngmlc_Location_ProvideLocation service operation shall include one or multiple target UE(s) and UEs and optionally it may include additional information such as SL reference UE(s) for relative distance/direction and the required positioning QoS. The service operation shall indicate whether the request is for relative distance and/or direction of target UEs with respect to the SL reference UE(s), absolute positioning of target UE(s), or both. For relative distance/direction, at least two UE’s identities are included as attribute in the location service requests and accuracy and latency for distance and/or direction measurements are included in Requested QoS information. The service operation may also indicate threshold(s) for distance and/or direction events as well other optional events such as time to trigger, direction orientation, threshold matching direction, measurement frequency, preferred accuracy, etc.
Editor’s Note:	The list of optional parameters in the Ngmlc_Location_ProvideLocation service operation is FFS.
2.	5GC-MT-LR location service procedure is re-used, corresponding to steps 2-11 in Figure 6.1.2-1, clause 6.1.2-1 in TS 23.273 [11].
	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 Namf_Location_ProvidePositioningInfo is re-used with the same enhancements described in step 1 for Ngmlc_Location_ProvideLocation. The AMF serves either the Target UE or the SL Reference UE or both.
-	Step 10: an LMF that supports ranging/sidelink positioning is selected by AMF for a ranging/sidelink positioning session.
-	Step 11: the Nlmf_Location_DetermineLocation service operation is re-used to support ranging/sidelink positioning with the enhancements described in step 1 for Ngmlc_Location_ProvideLocation service operation.
3.	When the service request is for relative distance/direction, the LMF sends a ranging/sidelink positioning request to the target UE using the LTE positioning protocol (LPP) specified in TS 37.355 [9]. When absolute positioning is requested, LMF decides whether SL positioning is required or Uu positioning solely can be performed instead. If Uu positioning is solely performed, steps 4-5 below are skipped and UE positioning is performed as shown in step 12 of Figure 6.1.2-1 in TS 23.273 [11].
4.	Target UE and Reference UE perform ranging/sidelink positioning.  
5.	The Target UE sends the ranging/sidelink positioning measurements to the LMF. Alternatively, the Target UE may perform the ranging/sidelink positioning result calculation and provide the LMF with the ranging/sidelink positioning result.
6.	If not performed before, the LMF performs the ranging/sidelink positioning result calculation, and may combine it with any Uu positioning result of the Target UE. The LMF forwards the ranging/sidelink positioning results to the AMF using the Nlmf_Location_DetermineLocation Response service operation.
7.	The AMF forwards the ranging/sidelink positioning results to the GMLC using the Namf_Location_EventNotify service operation.
8.	The GMLC exposes the ranging/sidelink positioning results to the ranging application server (via NEF, if needed) using the Ngmlc_Location_ProvideLocation response service operation.
Editor’s Note:	Updates to the procedure for 5GC-MO-LR are FFS.
SL-MT-LR procedure defined in clause 6.y of TS 23.273 [8] is performed for Service Exposure to the 5GC NF, AF or the LCS Client.
* * * * End of changes * * * *
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