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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc117570421][bookmark: _Toc128730191][bookmark: _Toc133441657][bookmark: _Toc134242621][bookmark: _Toc136480515][bookmark: _Toc136480628][bookmark: _Toc138257498][bookmark: _Toc133441710][bookmark: _Toc134242678][bookmark: _Toc136480573][bookmark: _Toc136480686][bookmark: _Toc138257556]5.2.2	Located UE Discovery & Selection
When Sidelink Positioning is applied for Target UE in a 5GC-MO-LR or 5GC-MT-LR procedure, Located UE(s) is discovered and selected:
-	When LMF determines to apply Sidelink Positioning for Target UE, LMF triggers the Target UE to perform discovery of the Located UE.
-	When the Target UE determines to apply Sidelink Positioning, the Target UE triggers the discovery of the Located UE.
The LMF may be pre-configured with the list of candidate Located UEs including e.g. the capability, stationary information and location information of the Located UE(s), e.g. RSU or the operator deployed Located UE. The LMF may provide to the Target UE a list of candidate Located UE(s)  as assistance data.
The discovery of Located UEs follows the same principles as specified in clause 5.2.1. The UE can indicate its role "Located UE" in its list of supported roles during discovery, if it is authorized to be a Located UE in a given PLMN as per the Authorization and Provisioning for Ranging/SL positioning service as specified in clause 5.1.
Editor's note:	Privacy aspects of sharing the location of a Located UE (e.g. to any Target UE) and exposing information about such privacy aspects during discovery (e.g. to facilitate Located UE selection by a Target UE) needs to be aligned with SA WG3.
A Target UE may discover and select one or more Located UEs to be used in the Ranging/SL positioning procedures as specified in clauses 5.3 to 5.5. 
Multiple candidate Located UEs may be discovered, in that case, the Located UE(s) is selected from the candidate Located UE list. The Located UE(s) is selected based on:
-	Candidate list of Located UE(s), if available
-	Capabilities of the candidate Located UE(s), e.g. the supported Sidelink Positioning methods
-	The required positioning QoS
-	Whether the serving PLMN of candidate Located UE(s) is same with serving PLMN of Target UE
When LMF determines SL positioning for target UE and trigger the discovery of the Located UE, LMF can decide that LMF or target UE selects Located UEs. If the decision is LMF selecting Located UEs, Target UE sends the multiple discovered candidate Located UEs to the LMF for the selection. After the LMF determines the selected Located UE(s), the LMF sends the selected Located UE(s) to the Target UE.
In this release of the specification, for UE Positioning assisted by Sidelink Positioning and involving 5GC, the Target UE shall discover and select Located UEs that are in the same serving PLMN of the Target UE as described in clause 5.5.1.
LMF needs to provide located UE for discovery when AF request ranging between two UEs. Additionally, LMF may be provisioned with Located UEs that may be sent to target UE as candidate list of located UEs.
NOTE:	The role of being "Located UE" is dynamic and can change over time, in particular if the Located UE is moving. Hence, the discovery results need to be refreshed if there is a (significant) delay between discovery and initiating of a ranging procedure with a discovered Located UE. How often this is done is up to UE implementation.
* * * * Second change * * * *
[bookmark: _Toc128730200][bookmark: _Toc133441668][bookmark: _Toc134242632][bookmark: _Toc136480526][bookmark: _Toc136480639][bookmark: _Toc138257509]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 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). If tThe Target UE selects the Located UE(s), and the Target UE reports the UE identity of the selected Located UE(s) to LMF, otherwise it reports the UE identity of all discovered Located UE(s) to the 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.
* * * * Third change * * * *
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 the Target UE’sits 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 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.

* * * * Fourth change * * * *
[bookmark: _Toc133441711][bookmark: _Toc134242679][bookmark: _Toc136480577][bookmark: _Toc136480691][bookmark: _Toc138257561]6.6	Procedure of UE only Sidelink Positioning for Target UE using Located UE
This procedure is used to acquire absolute location of Target UE using Located UE, where LMF is not involved for SL Positioning/Ranging. The Located UE is assumed to already know its absolute location or can get its absolute location via the legacy 5GC-MO-LR Procedure, and its privacy profile allows its location to be shared with the Target UE.
Procedures for Ranging/Sidelink Positioning control (UE-only operation) defined in clause 6.8 applies with the following adaptations:
-	UE1 is the Target UE, and UE2 is the Located UE
-	Step1, the service request from Target UE application layer indicates that absolute location of the Target UE is required
-	Before step 6, target UE sends a scheduled location time (Time T) to each Located UE. If the absolution location of Located UE is not known, 5GC-MO-LR procedure is triggered, as specified in clause 6.2 of TS 23.273 [8], with the Time T included in the 5GC-MO-LR Request.
-	Ranging/Sidelink positioning between target UE and located UE is scheduled with the Time T.
-	Step 87, absolute location of the Target UE is calculated.

* * * * Fifth change * * * *
[bookmark: _Toc133441713][bookmark: _Toc134242681][bookmark: _Toc136480579][bookmark: _Toc136480693][bookmark: _Toc138257563]6.7.1	Procedures for service exposure to SL Positioning Client UE
[bookmark: _Toc134242682][bookmark: _Toc136480580][bookmark: _Toc136480694][bookmark: _Toc138257564]6.7.1.1	Procedures for Ranging/SL Positioning service exposure through PC5


Figure 6.7.1-1.	Service exposure to SL Positioning Client UE via PC5
[bookmark: _Toc133441714]1.	When a Ranging/SL Positioning service is triggered, SL Positioning Client UE may perform discovery procedure for the Ranging/SL Positioning service defined in clause 6.2 with following updates:
-	When SL positioning service is triggered, the client UE tries to discover the target UE and/or one or morea SL Reference UE(s)/Located UE(s). When Model B discovery used, in the Solicitation message, target UE's user info is included and role of target UE and role of SL Reference UE/Located UE are indicated in the RSPP metadata.
-	When Ranging service is triggered, the client UE tries to discover UE1 and/or UE2. When Model B discovery used, in the Solicitation message, UE1's user info and UE2's user info are included and role of target UE is indicated in the RSPP metadata.
	During discovery for SL positioning service, the information of SL Rreference UE(s)/Located UE(s) is acquired.
2.	If discovery procedure succeeds, the SL Positioning Client UE establishes a PC5 connection with the discovered UE.
3.	The SL Positioning Client UE is informed of UE's status information indicating that UE has NAS connection or no NAS connection from the discovered UE(s).
Editor's note:	Need to determine if such indication is provided during discovery or step 3, and whether or not it requires RAN WG2 involvement.
	The SL Positioning Client UE may receive list of SL Reference UE(s)/Located UE(s) from target UE over the PC5 connection.
4.	Based on UE's status information, the SL Positioning Client UE may down selects UE(s) to perform SL Positioning operation and select a UE (here UE1) to receive SL Positioning Service Request. The SL Positioning Client UE sends a SL Positioning Service Request which includes info of SL Positioning Client UE, info of Target UE and info of SL Reference UE(s)/Located UE(s) for SL positioning, and info of SL Positioning Client UE, info of UE1 and info of UE2 for Ranging.
5.	Authorization check of the SL Positioning Cclient UE for the service request may be performed via SL Positioning Server UE or 5GC or internally by UE1 or target UE.
6.	The UE which received SL Positioning Service Request (here UE1) selects LMF or SL Positioning Server UE based on its status whether UE has NAS connection. Ranging/SL Positioning operation is performed as described in clause 6.8 among target UE, SL Reference UE(s)/Located UE(s) and SL Positioning Server UE or LMF.
7.	The Ranging/SL Positioning result is provided to the SL Positioning client UE by UE1.
[bookmark: _Toc134242683][bookmark: _Toc136480581][bookmark: _Toc136480695][bookmark: _Toc138257565]6.7.1.2	Procedure for Ranging/SL Positioning service exposure though 5GC network
[bookmark: _Toc133441715][bookmark: _Toc134242684][bookmark: _Toc136480582][bookmark: _Toc136480696][bookmark: _Toc138257566]6.7.1.2.1	General
For Ranging/SL Positioning service exposure to a SL Positioning Client UE through network two alternative procedures may be used i.e. user plane-based procedure via NEF, or control plane-based procedure is used.
[bookmark: _Toc133441716][bookmark: _Toc134242685][bookmark: _Toc136480583][bookmark: _Toc136480697][bookmark: _Toc138257567]6.7.1.2.2	Procedure for Ranging/SL Positioning service exposure though 5GC network via NEF


Figure 6.7.1.2.2-1: Exposure procedure to SL Positioning Client UE via NEF
Precondition: UE subscription data in the UDR has been updated by the NEF with the Onboarding Enrolment Information when the UE subscription was updated with SL Positioning Client UE authorized information.
[bookmark: _Toc133441717]1.	The Client UE register and obtains the Onboarding Enrolment Information i.e. IP address and onboarding credentials (Root CA certificate and OAuth 2.0 access token) as specified in clause 6.1 of TS 33.122 [11] and provides this to higher layer/application layer. The UE can either receives the Onboarding Enrolment Information during the registration procedure as part of the policy/parameter provisioning for all authorized Ranging/SL Positioning services or during UE triggered Policy Provisioning procedure to the PCF as described in clause 6.2.2.
2.	The Application in Client UE performs the Onboarding procedure with the NEF as specified in TS 33.122 [11] clause 6.1 taking the role as API Invoker.
3.	The Application in Client UE invokes an Nnef_EventExposure_Subscribe service operation towards the NEF and includes the identification of the Target UE and Reference UE(s)/Located UE(s) (e.g. SUPI or GPSI) and details of the Ranging/Sidelink location request such as whether a current or last know immediate location or a deferred location is requested, the location accuracy and response time, maximum age of location, LDR request information and other information applicable to the type of request.
4.	The NEF invokes an Ngmlc_Location_ProvideLocation Request service operation towards the GMLC. The service operation may include all of the information received in step 3.
5.	The GMLC triggers the SL-MT-LR procedure as specified in clause 6.20.3 of TS 23.273 [8] and obtains the Ranging/Sidelink positioning result with the following adaptations:
-	UE1 is the Target UE, and UE2/.../UEn is the Reference UE or Located UE.
-	It is indicated in step 1 that relative location or Ranging information or absolute location is required.
6.	The GMLC invokes the Ngmlc_Location_ProvideLocation Response service operation towards the NEF to return the Ranging/Sidelink positioning result.
7.	The NEF returns the Ranging/Sidelink positioning result to the Application in the Client UE.
[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 or 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..n ID (e.g. UE2..UE n'’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 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 or absolute location 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..n.
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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