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A UE with a NAS connection is in RM-REGISTERED state. The UE can enter CM-Connected state by performing UE triggered Service Request for 5GC-MO-LR or performing Network triggered Service Request for 5GC-NI-LR or 5GC-MT-LR. As the Target UE can establish a NAS signalling connection with the AMF, the functionality specified in TS 23.273 [8] for location services can be reused including e.g. 5GC-MO-LR, 5GC-MT-LR and 5GC-NI-LR with the additional functionality captured in this clause.
NOTE 1:	Target UE can establish a NAS signalling connection directly or indirectly via a ProSe L2 UE-to-Network Relay.
-	The Location Service is triggered via the AMF serving the Target UE. The location request comes either from an AF/external client via the GMLC, a 5G NF, or the Target UE.
-	The LTE positioning protocol (LPP) as specified in TS 37.355 [9] is used between the Target UE and the LMF. When LCS procedures are used to estimate the location of the Located UE, LPP is used between Located UE and LMF.
Editor's note:	RAN WGs will determine whether and what enhancements and the subset functionalities of LPP are needed to support Network based SL positioning including an 5GC-MT-LR, 5GC-MO-LR and 5GC-NI-LR.
-	Either the Target UE or LMF determines if UE Positioning using SL positioning will be applied, if 5GC-MO-LR/5GC-MT-LR service is triggered. When LMF determines that UE Positioning using SL positioning is used, LMF may trigger the Target UE to perform the discovery of Located UE(s).
-	The Target UE discovers Located UE(s) for UE Positioning using SL positioning. Optionally, to assist the Target UE the LMF may provide to the Target UE a list of candidate Located UE(s). In this case the LMF maintains the candidate list of Located UE(s) including e.g. the capability and location information of the Located UE(s). The Target UE selects the Located UE(s), and reports the UE identity i.e. Application Layer ID of the selected Located UE(s) to LMF.
-	The Target UE and Located UE(s) perform Ranging/SL positioning. The Target UE includes the UE identity i.e. Application Layer ID of the Located UE(s) to the LMF together with the Ranging measurement data or estimation result. The LMF may interact with GMLC to get the location of Located UE.
Editor's note:	The security impact will be coordinated with SA WG3.
-	The LMF uses the location of Located UE(s) together with the Ranging/SL positioning measurement data or estimation results reported by Target UE and optionally also by Located UEs to estimate the location of the Target UE.
-	LMF may either determine the absolute location of the Target UE in geographic coordinate or local coordinate expressed by a coordinate ID. For the latter case, Coordinate ID may be provided by LCS client or AF and used for Located UE selection by the Target UE. Coordinate ID should be considered for Located UE selection if Coordinate ID is received from LMF to determine the Target UE location in local coordinates.
-	In case the location of Located UE(s) is not known, the LMF interacts with GMLC a required QoS to get the location of Located UE. The Ranging/SL positioning and the positioning of the Located UE(s) can be scheduled with the same time using the scheduled location time, as specified in TS 23.273 [8], to improve the Target UE positioning accuracy.
NOTE 2:	The LMF may need to compensate the time difference of the positioning of Target UE and Located UE with additional information, e.g. velocity.
-	The LMF provides the UE location estimate to the Target UE over LPP, or to the AMF, and AMF forwards the UE location to the GMLC, or to the 5GC NF according to legacy functionality. 
* * * * next change * * * *
[bookmark: _Toc136480536][bookmark: _Toc136480649][bookmark: _Toc138257519]5.6.2.4	Ranging/SL Positioning service exposure though 5GC C-plane
When Ranging/SL Positioning service exposure to the SL Positioning Client UE is provided through the control plane of 5GC, the following procedures are carried out:
-	The SL Positioning Client UE invokes the Ranging/SL Positioning service exposure via the SL-MO-LR procedure with Sidelink Positioning for relative positioning as defined in clause 7.1.2.3.
-	The AMF based on the request selects a GMLC and forwards the Ranging/SL positioning request to the GMLC for the Ranging/SL Positioning service with the SL Ppositioning Client UE ID, i.e. SUPI.
-	The AMF sends the Ranging/SL positioning result to the SL positioning client UE when it receives the result from the GMLC.
Editor's note:	The procedure for Privacy handling on Ranging /SL Positioning service exposure through the 5GC network by 5GC-MO-LR will be aligned with SA3. This includes the authorization of the SL positioning client UE for Ranging and Sidelink positioning service invocation of two other UEs.
NOTE:	In this release, for the control plane-based procedure, the SL Positioning Client UE and the UE who provides the exposure service are registered in the same PLMN.
* * * * next change * * * *
[bookmark: _Toc133441685][bookmark: _Toc134242651][bookmark: _Toc136480546][bookmark: _Toc136480659][bookmark: _Toc138257529]5.12	Support of Concurrent Ranging/Sidelink Positioning Requests
Concurrent Ranging/Sidelink Positioning Requests occur when any entity (e.g. UE, AMF, LMF, GMLC, NEF) receives/initiates multiple Ranging/Sidelink Positioning requests in the procedures defined in clause 6 for the estimate of the same Target UE and Reference UE within a time period. The multiple concurrent requests may be combined at the entities by executing one of the requests and using the same result information to satisfy the other requests without fully executing the latter.
The mechanism specified in clause 5.7 of TS 23.273 [8] applies with the following enhancements:
-	Reference UE ID, i.e. Application Layer ID, requested result content (i.e. distance and/or direction) and the scheduled time, if available, shall be considered for the entities to determine whether to combine the Ranging/Sidelink Positioning Requests.
* * * * next change * * * *
[bookmark: _Toc133441710][bookmark: _Toc134242678][bookmark: _Toc136480573][bookmark: _Toc136480686][bookmark: _Toc138257556]6.5.2	Procedures for Network based SL positioning for UE without NAS connection
The procedures for Network based SL positioning for UE without NAS connection apply to the following cases:
-	when the Target UE initiates 5GC-MO-LR request to obtain its own absolute location and cannot establish a NAS connection or cannot be served by a Ranging/SL positioning capable LMF
-	when the target UE detects an event configured by the network during an initial 5GC-MT-LR procedure when the Target UE has the NAS connection
The procedures for Network based SL positioning for UE without NAS connection takes the SL-MO-LR procedure in TS 23.273 [8] as baseline with following adaptations based on the functionalities described in clause 5.5.3:
-	UEx (one of the UE2/.../UEn) is the Target UE that cannot set up a NAS connection or that cannot be served by a Ranging/SL positioning capable LMF, and UE1 is Located UE that is in coverage and can be served by a Ranging/SL positioning capable LMF.
NOTE:	UE1 as the Located UE can be multiple.
-	In step2, it is the UEx (Target UE) that performs UE1 (Located UE) discovery.
-	In step 6, when the UEx(Target UE) initiates SL-MO-LR service request to UE1(Located UE), the UEx(Target UE) requests UE1(Located UE) to return its absolute location and may indicate whether the absolute location should be transferred to an LCS client or AF. For transfer to an LCS Client or AF, Target UE ID and the Deferred routing ID may be included.
-	It is the UE 1 as the Located UE that performs the SL-MO-LR with the step 8~23 with following adaptions:
-	In Step 8: UE1(Located UE) sends SL-MO-LR request which indicates that the Target UE’s absolute location is required, may indicate that the location calculation assistance by the network is needed, and may indicate that location results need to be transferred to the LCS client or AF for UEx (Target UE). For transfer to the LCS Client or AF, the Target UE ID i.e. Application Layer ID, and the Deferred routing ID may be included along with the SL-MO-LR request. The SL positioning measurement data may be included in step 8. 
-	The LMF determines the network based calculation taking the obtained capability of UE in step 10 and step 11 into account.
-	The LMF requests for the location information from the UE1(Located UE) in step14.
-	The step17 for UE based calculate is not needed.
-	The UE1(Located UE) returns the SL location measurement data to the LMF in step18.
-	When SL positioning measurement data was provided in step 8, step 12~17 may be omitted.
-	The LMF calculates the location result (i.e. the absolute Location of Target UE) based on the SL location measurement data and the location of the UE1(Located UE) in step19, and provides the location of UEx(Target UE) to the UE1 (Located UE) in step 22.
-	In case the LMF has the valuable UEx(Target UE) context based on the Deferred routing ID, then the LMF provides the resulting location of the UEx(Target UE) via the GMLC to the LCS Client or AF in step 22. In case the UEx(Target UE) context was deleted, transferring location of the UEx(Target UE) to the LCS Client or AF is not proceeded.
-	The UE1 (Located UE) returns the absolute location result (i.e. the absolute Location of Target UE) to the UEx(Target UE) in step23 over PC5.
* * * * next change * * * *
[bookmark: _Toc134242686][bookmark: _Toc136480584][bookmark: _Toc136480698][bookmark: _Toc138257568]6.7.1.2.3	Procedure for Ranging/SL Positioning service exposure though 5GC network via control plane


Figure 6.7.1.2.3-1: Exposure though 5GC network via control plane
1.	The application layer of the SL Positioning Client UE triggers the SL Positioning Client UE to request the network to perform the Ranging/SL positioning between two more UEs, e.g. between the UE1 and UE2. If the SL Positioning Client UE in CM-IDLE state, it firstly triggers the service request procedure to enter CM-CONNECTED state.
2.	The SL Positioning Client UE sends the SL-MO-LR request to the AMF1 in the UL NAS TRANSPORT message for the Ranging/SL Positioning operation.
	The SL-MO-LR request includes the parameters as defined in clause 5.6.1 for the Ranging/SL positioning service requirement: UE-1 ID (e.g. UE1's GPSI), UE-2 ID (e.g. UE2's GPSI), Ranging/SL Positioning service type, Requested Quality, etc. The Ranging/SL Positioning service type indicates the distance between two UEs or more UEs and/or the direction and/or relative positioning of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 interface. The Requested Quality may include delay, accuracy, etc.
3.	Based on the request type, the AMF1 may select a GMLC supporting Ranging/SL Positioning using NRF query or configuration in AMF1, and forwards the SL-MO-LR to the GMLC for Ranging/SL Positioning result via Ngmlc_Location_ProvideRanging_Request, the AMF includes the SL Positioning Client UE ID, i.e. SUPI, in the request.
Editor's note:	Service operation provided, including authorization of the SL Positioning Client UE, by GMLC for Ranging/SL Positioning is FFS.
4.	SL-MT-LR procedure defined in clause 6.20.3 of TS 23.273 [8] is performed, with the following adaptations:
-	step 4: it is indicated in step 4 that relative positioning or ranging information is required.
-	step 5: GMLC selects the AMF (i.e. AMF2 if the serving AMF is not the same as serving the SL Positioning Client UE) serving either UE1 or UE2.
5.	The GMLC returns the result to the AMF1 via Ngmlc_Location_ProvideRanging_Response.
6.	The AMF1 returns the result to the SL Positioning Client UE via DL NAS TRANSPORT message.
* * * * End of changes * * * *
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