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Abstract of the contribution: This contribution clarified the relationship between the procedures for Ranging/SL Positioning service exposure and that of the UE Positioning assisted by Sidelink Positioning. 

1. Discussion
According to the agreement of the terminology in SA2#156e, this paper restructured and clarified the relationship between clause 5.5 and 5.6. All the service request that involves multiple UEs, i.e. explicit requests of Ranging/SL Positioning service are classified as Ranging/SL Positioning service exposure in clause 5.6. The service requests that only include one Target UE, i.e. same format as that of the existing 5GC-MT-LR or 5GC-MO-LR, are classified as UE Positioning assisted by SL Positioning in clause 5.5. 
This way, a clear separation of the procedures and naming convention for all the operations would be achieved. 
    
2.	Text proposal
It is proposed to agree the following changes:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc128730198][bookmark: _Toc133441666][bookmark: _Toc134242630]5.5	UE Positioning assisted by Sidelink Positioning and involving 5GC
[bookmark: _Toc128730199][bookmark: _Toc133441667][bookmark: _Toc134242631]5.5.1	General
This feature is used to estimate the location of a Target UE with the assistance of the network by using the location of one or more Located UEs and the distance and/or direction between the Target UE and the Located UE(s) , i.e. the 5GC-MO-LR and 5GC-MT-LR services. For location service requests for relative positioning/range/direction between one two or more UEs, i.e. SL-MO-LR/SL-MT-LR, the principles are described in clause 5.6.
For Sidelink Positioning and Ranging, UE assisted mode, UE based mode or standalone mode can be used to estimate the distance and/or direction between the UE and the Located UE(s). These modes are the same as those defined in TS 23.273 [8].
UE assisted mode, UE based mode or Network based positioning can be used to estimate the location of the Located UE as specified in TS 23.273 [8].
When 5GC is involved for Sidelink Positioning, there can be Network based Sidelink Positioning (see clauses 5.5.2, 5.5.3), UE based SL Positioning (see clauses 5.5.4, 5.5.5) and UE-only Operation for Sidelink Positioning (see clause 5.11).
The Network based SL Positioning and UE based SL Positioning each has two cases:
-	When the Target UE can establish a NAS signalling connection (see clauses 5.5.2, 5.5.4); or
-	When the Target UE cannot establish a NAS signalling connection (see clauses 5.5.3, 5.5.5).
In this release, UE Positioning using SL Positioning involving 5GC is only supported when Target UE and Located UE are registered in the same PLMN i.e. no support for inter PLMN UE Positioning using SL Positioning when the Target UE and Located UE are registered in different PLMNs. Roaming is supported when Target UE and Located UE are registered in the same PLMN, e.g. Target UE is registered in a VPLMN and Located UE is registered in its HPLMN.
[bookmark: _Toc128730200][bookmark: _Toc133441668][bookmark: _Toc134242632]5.5.2	Network based SL Positioning for UE with NAS connection
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/SL-MO-LR or performing Network triggered Service Request for 5GC-NI-LR or 5GC-MT-LR/SL-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 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 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:	It is FFS what UE identity of the Located UE that the Target UE provides to the LMF. Depending on which UE identity, the LMF or the GMLC may need to resolve this by query another NF. 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.
-	In case the Located UE is a non-stationary UE, 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.
[bookmark: _Toc66701849][bookmark: _Toc69883514][bookmark: _Toc73625526][bookmark: _Toc114572413][bookmark: _Toc125974544][bookmark: _Toc128730201][bookmark: _Toc133441669][bookmark: _Toc134242633]5.5.3	Network based SL positioning for UE without NAS connection
[bookmark: _Toc122420850]When Target UE cannot establish the NAS connection with AMF due to the Target UE being out of coverage and at least one of the discovered Located UEs can establish NAS connection for 5GC-MO-LR, the following principles are applied:
NOTE:	5GC-MT-LR is not applicable in this release of the specification.
-	The Target UE performs the Located UE's discovery and selection.
-	The Target UE and Located UE(s) perform ranging/SL positioning.
-	The Target UE selects at least one of the Located UEs that can use 5GC-MO-LR service for SL Positioning.
-	The Target UE may transmit its ranging measurements/estimation results to the Located UE(s).
-	Each Located UE that can establish the NAS connection may report the ranging/SL positioning measurement or estimation result to its LMF via the serving AMF of the Located UE. This may include ranging measurements/results received from the Target UE. The endpoints for LPP messages are the LMF and the Located UE(s).
-	The LMF may use the received information (i.e. ranging/SL positioning measurement or estimation result with the same deferred routing identifier) to calculate the location of the Target UE, and provide the resulting location via the Located UE to the Target UE.
-	If a LMF is aware of multiple Located UEs associated with the same Target UE, it may perform the calculation using all information from these Located UEs.
Editor's note:	It is FFS if an enhanced 5GC-MO-LR message is sent by the Located UE.
Editor's note:	Security aspects require confirmation from SA WG3.
Editor's note:	It is FFS when AMF does not maintain target UE's context or GMLC cannot get target UE AMF address because of deregistration, whether and how location report from Located UE on behalf of Target UE is supported.
[bookmark: _Toc134242634]5.5.4	UE based SL Positioning for UE with NAS connection
For UE based SL Positioning for UE with NAS connection, the procedure is similar to that of the Network based SL Positioning for UE with NAS connection (in clause 5.5.2), with the following exceptions:
-	The LMF may decide to choose a SL Positioning Server UE, e.g. Target UE, or Located UE, for result calculation, as described in clause 5.3.1.
-	The LMF may provide assistance information to the SL Positioning Server UE to assist the Sidelink Positioning result calculation.
Editor's note:	The contents of the assistance information will be defined based on RAN WG conclusions.
[bookmark: _Toc134242635]5.5.5	UE based SL Positioning for UE without NAS connection
For UE based SL Positioning for UE without NAS connection, the procedure is similar to that of the Network based SL Positioning for UE without NAS connection (in clause 5.5.3), with the following exceptions:
-	The LMF may decide to choose a SL Positioning Server UE, e.g. Located UE, for result calculation, as described in clause 5.3.1.
-	The LMF may provide assistance information to the SL Positioning Server UE to assist the Sidelink Positioning result calculation.
Editor's note:	The contents of the assistance information will be defined based on RAN WG conclusions.

>>>>Next CHANGES<<<<

[bookmark: _Toc19105783][bookmark: _Toc27821199][bookmark: _Toc36124538][bookmark: _Toc36124978][bookmark: _Toc36125137][bookmark: _Toc45009442][bookmark: _Toc128730202][bookmark: _Toc133441670][bookmark: _Toc134242636]5.6	Ranging/SL Positioning service exposure
[bookmark: _Toc128730203][bookmark: _Toc133441671][bookmark: _Toc134242637]5.6.1	General
Ranging/SL Positioning service can be exposed to the authorized SL Positioning Client UE, 5GC NF or AF to obtain the relative position or distance/direction result between two or more UEs capable of Ranging/SL positioningPositioning.
Ranging/SL Positioning service also can be exposed used to by the authorized 5GC NF, AF or the LCS client to obtain the absolute position of Target UE using the procedure as specified in TS 23.273 [8]. When absolute positioning is requested, LMF and Target UE may decide whether SL positioning or Uu positioning needs to be performed as described in clause 5.5.
The Ranging/SL Positioning service request includes the identifiers of the two or more UEs. When the service exposure is via 5GC, the identifiers are the GPSIs. When the service exposure is via PC5 or through 5GC U-plane, the identifiers can be Ranging/SL Positioning application specific Application Layer IDs. 
The request may include the required QoS, the required location results (e.g. absolute locations, relative locations or distances and/or directions related to the UEs). 
The service request may further include periodic or trigger event parameters, e.g. the time interval between successive location reports and the total number of reports, the trigger events, the duration of event reporting, the minimum and maximum time intervals between successive event reports, the maximum event sampling interval, whether location estimates shall be included in event reports, and whether only one location report is required or more than one. Trigger events can be;
-	the relative position/distance between at least one pair of UEs of the indicated UEs is less than the threshold;
-	the relative position/distance between at least one pair of UEs of the indicated UEs exceeds the threshold;
-	 the relative positions/distances between all UEs are less than the threshold; or
-	 the relative positions/distances between all UEs exceed the threshold.
Editor's note:	The attributes included in the Ranging/SL Positioning service requests are FFS. 
[bookmark: _Toc128730204][bookmark: _Toc133441672][bookmark: _Toc134242638]5.6.2	Service exposure to SL Positioning Client UE
[bookmark: _Toc128730205][bookmark: _Toc133441673][bookmark: _Toc134242639]5.6.2.1	General
The Ranging/SL Positioning service may be exposed to an authorized SL Positioning Client UE. The Client UE can initiate the Ranging/SL Positioning service through PC5 or through the 5GC network, e.g. based on PC5 or Uu availability.
[bookmark: _Toc128730206][bookmark: _Toc133441674][bookmark: _Toc134242640]5.6.2.2	Ranging/SL Positioning service exposure though PC5
For Ranging/SL Positioning service exposure to a UE through PC5,  in the following wayprinciples apply:
-	SL Positioning Client UE discovers one of the two or more UEs described in clause 5.6.1, e.g. the Reference UE(s) and or Target UE(s), using the Ranging/SL Positioning application specific Application Layer IDs;
-	SL Positioning Client UE invokes the Ranging/SL Positioning service request to the discovered UE, e.g. Reference UE/Target UE,  for obtaining the Ranging and SL positioning result between Reference UE and Target UE.with the attributes described in clause 5.6.1. This request includes in the user User Iinfo field the ofApplication Layer ID of the SL Positioning Client UE, and the Reference UE(s) and Target UE(s). The Ranging/SL Positioning service request/response is conveyed by PC5-S signallingU and handled in the Ranging/SL Positioning layer.
-	The UE providing the exposure service triggers the authorization of SL Positioning Client UE for the Ranging/SL Positioning service invocation, performs the Ranging/SL positioning control between Reference UE and Target UE (as defined in clause 5.3), and returns the Ranging/SL positioning result to SL Positioning Client UE.
Editor's note:	Privacy handling on Ranging /SL Positioning service exposure through PC5 will be aligned with SA WG3.
[bookmark: _Toc128730207][bookmark: _Toc133441675][bookmark: _Toc134242641]5.6.2.3	Ranging/SL Positioning service exposure though 5GC networkU-plane
For When Ranging/SL Positioning service exposure to athe SL Positioning Client UE is provided through the user plane of 5GC, network, the user plane-based procedure, or control plane-based procedure is used.
When using the user plane-based procedurethe following procedures are carried out:
-	The SL Positioning Client UE is provisioned with the Onboarding Enrolment Information during the registration procedure. The Onboarding Enrolment Information is specified in TS 33.122 [11].
-	The SL Positioning client Client UE invokes the Application exposure API over the application layer as specified in clause 6.7.1.2.
-	The authorization of the SL positioning client Client UE for Ranging and sidelink SL pPositioning service invocation is performed to check that the Reference UE's and Target UE's privacy criteria are met, following the same the procedures as service exposure to the AF in clause 6.7.2.
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 outWhen using the control plane-based procedure:
-	The SL Positioning Client UE invokes the Ranging/SL Positioning service exposure via the 5GCSL-MO-LR procedure with Sidelink Positioning for relative positioning as defined in clause 6.6.1.26.7.1.2.3.
-	The Client UE sends the 5GC-MO-LR request to AMF and this triggers the AMF to sendbased on the request selects a GMLC and forwards the Ranging/SL positioning request to the GMLC for the Ranging/SL Positioning service with including the SL positioning client Client UE ID.
-	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 Positioning client Client UE and the UE who provides the exposure service are registered in the same PLMN.
[bookmark: _Toc128730208][bookmark: _Toc133441676][bookmark: _Toc134242642]5.6.3	Service Exposure to the AF and 5GC NF
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 informationinclude the attributes as described in caluse 5.6.1. The result is returned by the 5GC GMLC to the AF directly or via NEF, if needed. The detailed procedure is specified in clause 6.1.X7.2.
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 and 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 for one Target UE 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 AFprocedure as described in clause 5.5 is carried out.
The 5GS Ranging/SL Positioning service request may be initiated by a 5GC NF. In this case, the 5GC NF initially interacts with the GMLC directly.

>>>>NEXT CHANGE<<<<
[bookmark: _Toc134242686]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 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 5GCSL-MO-LR request to the AMF1 in the UL NAS TRANSPORT message for the Ranging/SL Positioning operation between the UE1 and UE2.
	The 5GCSL-MO-LR request includes the following parameters as defined in clause 5.6.1 for the Ranging/SL positioning service requirement: Reference UE-1 ID (e.g. UE1's GPSI), Target 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, Tthe AMF1 may select a GMLC supporting Ranging/SL Positioning using based on NRF query or configuration in AMF1, and then acts as an LCS clientforwards the SL-MO-LR to request the GMLC for Ranging/SL Positioning result via Ngmlc_Location_ProvideRanging_Request, the AMF includes the SL Positioning Client UE ID 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.x.y 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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