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	Reason for change:
	SA3 has concluded that V2x and 5G ProSe security mechanisms for unicast mode and groupcast mode and included the solutions in TS 33.533. Therefore the Editor’s Note can be replaced by a new paragraph.

RAN2 agreement in R2-2306671
[image: ]
Therefore the part of the EN under step 5 related to capability exchange between UE can be removed (i.e. step 5 is deleted) and the EN under NOTE 4.

In several places it is mentioned that if the LMF is also serving UE2-n then the LMF may interact with them. However, there is an important missing functionality to support this. The LMF receivs (from UE1) the Application layer ID of UE2-n and based on the Application layer ID the LMF needs to derive the active LCS sessions with UE2-n. For an active LCS session the LMF only have the Correlation ID and the ID of the serving AMF. There is no linkage between the Application layer ID and the correlation ID in the LMF. Therefore the LMF is not able to interact with UE2-n even if the LMF have active LCS sessions with UE2-n. Related text should be removed. 

In LS S2-2306316 (R1-2304152) from RAN1, SA2 was informed that relative velocity w.r.t. another UE can be estimated. Therefore these should be added to the list of results that the procedure can provide.

In radar application ‘range’ is the distance between a radar site and object. In TS 23.586 range is defined as a straight line between target UE and another UE. Range is used 6 times in TS 23.586 including the paragraph that defines range. In clause 3 in TS 23.586, Ranging is defined and the output is: the distance between two UEs or more UEs and/or the direction of one UE (i.e. Target UE) from another UE. Distance is used 21 times in TS 23.586. As Ranging in rel-19 is not using radar to acquire the distance (range) and distance is a more general word, it is suggested to use ‘distance’ instead of ‘range’.  

In addition references to steps have been added to simplify the understanding of the procedure. Also terms have been aligned for TS 23.586. 

From S2-2310293 
1.	It was agreed that in the LMF functionality of clause 4.3.8, LMF determined the required QoS for Located UE positioning. So it proposes that LMF uses the QoS requirement for the target UE positioning to derive the required QoS for Located UE(s) positioning.

2.	For Target UE's absolute positioning, it was agreed that the Ranging/SL positioning and the positioning of the Located UE(s) can be scheduled with the same time using the scheduled location time. So if scheduled location time is received from the Target UE, then LMF does not need to provide scheduled location time to UE. If scheduled location time is not received, then LMF needs generate a scheduled location time and provide it to UE. 

From S2-2309312
Per LMF’s functionality in TS 23.586 clause 4.3.8, LMF may determine ranging/SL positioning method based on the positioning QoS requirements and UE’s ranging/sidelink Positioning capability. Based on the decided SL positioning method, the list of SL reference UEs may be updated by LMF. But, in current SL-MO-LR operation, it is not reflected. 

From S2-2309399
In the current description it is not clear how the Target UE obtains the location of Located UEs for absolute position calculation. RAN1 has concluded (see RP-231092) that the location of Located UE could be part of assistance data for sidelink positioning.

Agreement
For provision of assistance information for absolute SL positioning, the anchor UE location information can be provided to LMF or UE.
FFS: which UEs can receive the anchor UE location information (note: which may be decided by other WGs)
FFS on quality information of anchor UE location information.
   
This means that the LMF should obtain the location of Located UE before it can send the assistance information. If the location of the Located UEs is not known (e.g. provided by AF), then the location has to be fetched from the GMLC (which may initiate 5GC-MT with the Located UEs) or the Located UEs should be requested to initate 5GC-MO procedure. In the current procedure this is done too late, hence these steps should be moved earlier in the procedure. Also the text should be clarified that the location of the Located UEs may be provided as assistance information.

Furthermore, some of the other steps need to be clarified. This includes:
· In step 13, the statement of calculating the position should refer to step 17 instead of step 16.
· In step 14 the statement that “if scheduled location time is received at step 14” is confusing. This should be step 8.
· In step 16 it is not always necessary for the UE1 (i.e. Target UE)to trigger the SL-MO-LR for Located UE(s). For example, the Located UE(s) may trigger this themselves based on a location request from the LMF, or the Target UE may select another Located UE, or the Target UE may prefer network based sidelink position calculation rather than UE-based sidelink position calculation. In step 16 it is also not clear whether the location of the Located UE will be shared with the Target UE.
· In step 18 it is not clear why the location of the Located UEs needs to be provided by UE1, since the LMF was involved in obtaining the respective location of the Located UE, and hence already knows the location. This can be further clarified in step 20.

From 10665
Clause 6.20.1 states that UEs 2 to n, if in coverage, may not be registered in the same serving PLMN as UE1. 
6.20.1	Procedures of SL-MO-LR involving LMF
…
Precondition:	UE1 is in coverage and registered with a serving PLMN. UEs 2 to n may or may not be in coverage and, if in coverage, may or may not be registered with the same serving PLMN as UE1.
However, the above is not aligned with clause 5.5.1 of TS 23.586 (see below): 
5.5	UE Positioning assisted by Sidelink Positioning and involving 5GC
5.5.1	General
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

In rev3:
1) Per RAN agreement about all Ranging involved UEs are in coverage and have NAS connections, the descriptions on “UE not have NAS connections” should be removed.
2) The step 4 is not defined by either SLPP or PC5-S thus should be removed.
3) Based on the pre-meeting call, it is proposed to stick to the existing solution that target UE’s serving LMF does not interact with other UEs, so the EN under step 10 can be removed.
4) The capability exchange (step 5), assistance data transfer (step 14), location measurement exchange (step 16) and location result exchange (step 18) are defined by SLPP, which should be clarified.



	
	

	Summary of change:
	Change Sidelink positioning/Ranging to Ranging/Sidelink positioning to align the term with TS 23.586.

Removing NOTE 1 as it is a precondition that the serving PLMN supports Ranging/Sidelink Positioning feature.

Align to SA3 conclusions that V2x and 5G ProSe security mechanisms for both unicast mode and groupcast mode.

Remove text and EN that refer to that the LMF may interact with UE2-n.

Adding velocities and relative velocities to the list of results.

Change ‘ranges’ in to ‘distance’.

Adding references to steps in multiple places.

Add that the LMF may use the QoS requirement for the target UE positioning to derive the required QoS for Located UE(s) positioning, and includes the required QoS for Located UE positioning in the request.

Add that the LMF generates a scheduled location time if not receiving from the Target UE.

Clarify that step 16 only performed in the case of UE based SL Positioning.

Clarify that after capability negotiation with UEs, LMF may down-select list of UEs for SL positioning operation and perform following operation with those down-selected UEs.

· Move fetching/obtaining the location of Located UEs of step 19 to an earlier step in the procedure and updated the figure accordingly.
· Clarify step 13 (now step 14) that the assistance information may include the location of Located UEs.
· Change “step 16” to “step 18” (i.e. step 17 in the original numbering) in step 13 (now step 14).
· Change “received at step 14” to “received at step 8” in step 14 (now step 15).
· Changed step 16 (now 17) to make the trigger sent by UE1 to initiate SL-MO-LR for Located UE(s) optional, and clarified sharing of the resulting location. Also clarified the wording in the figure.
· Removed part on UE1 providing the Located UE’s location in step 18 (now step 19), and clarified this aspect in step 20.

Clarify that the Application layer UE identity of the Located UE(s) is to be exposed to other UE. 

Update the precondition in clause 6.20.1 to align with TS 23.586 that the Target UE and Located UE are registered in the same PLMN.

In rev3 the follow changes (highlighted in yellow) are made:
1) Remove the descriptions on “UE not have NAS connections”.
2) Remove step 4.
3) Remove the ENs having RAN depdencies.
4) Clarify the steps defined by SLPP.


	
	

	Consequences if not approved:
	The specification provides the wrong impression that the LMF is able to derive an active LCS session with a UE using an application layer ID received by another UE in another LCS session. 
The procedure is not algined with the agreed principles.
SL positioning operation will not work properly and radio resource will be wasted.
In the current procedure obtaining the location of Located UE is done too late
ENs having RAN dependencies not resolved.
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* * * * next change * * * *
6.20.1	Procedures of SL-MO-LR involving LMF
Figure 6.20.1-1 illustrates a procedure to enable a UE to obtain Sidelink positioning/rRanging/Sidelink Positioning location results using one or more other UEs with the assistance of an LMF in a serving PLMN for UE1.
[bookmark: _Hlk142641525]The Ranging/SidelinkL Positioning location results may include absolute locations, relative locations i.e.,or distances and/or directions from other UEs, velocities and relative velocities depending on the service request.
If the Target UE decides to initiate SL-MO-LR procedure, it includes one or multiple SL reference UE(s) / Located UE (s) in the service request. See TS 23.586 [40] for more information on how this generic procedure can be used.



Figure 6.20.1-1: SL-MO-LR Procedure
Precondition:	UE1 is in coverage and registered with a serving PLMN that supports Ranging/Sidelink Positioning. UEs 2 to n may or may not beare in coverage and, if in coverage, and aremay or may not be registered within the same serving PLMN as UE1 as specified in clause 5.5.1 of TS 23.586 [40].
1.	The procedures and signalling specified in clause 6.2 of TS 23.586 [40] may beare used to provision the Ranging/SidelinkL positioning service authorization and policy/parameter provisioning to UEs 1 to n, when in coverage.
NOTE 1:	If indication of UE-only operation is received, procedures of Ranging/Sidelink Positioning control as defined in clause 6.8 of TS 23.586 [40] is performed.
2.	Based on a trigger of service request (e.g. received from the application layer), which includes UE1/.../UEn, UE discovery is performed for Ranging/SidelinkL positioning as specified in clause 6.4 of TS 23.586 [40]:
-	If UE1 is the target UE, UE1 discovers UEs 2 to n
-	If UE1 is the Located UE, the target UE (i.e. one of the UEs 2 to n) discovers UE1 (and other Located UEs in the set of UEs 2 to n).
3.	Secure groupcast and/or unicast links are established between UEs 1 to n as defined in clause 5.3 of TS 23.586 [40] to enable UE1 to exchange Ranging and Sidelink Positioning Protocol (RSPP) messages over PC5-U reference point with each of UEs 2 to n and possibly enabling UEs 2 to n to exchange RSPP over PC5-U between each other as defined in clause 5.3 of TS 23.586 [40]. Groupcast and/or unicast links are only established between UEs 1 to n that are registered in the same PLMN.
	Security mechanisms defined for V2X unicast mode communication in TS 33.536 [xx] and for 5G ProSe unicast mode Direct Communication in TS 33.503 [yy] are reused. The Security procedures for RSPP signalling using groupcast mode is specified in TS 33.533 [zz].
Editor's note:	Security aspects for RSPP signalling need to be defined or agreed by SA WG3.
4.	UE1 and UEs 2 to n may communicate over PC5 for authorization of Ranging/SL positioning and receiving QoS parameters if needed. Each of UEs verifies that Ranging/SL positioning is permitted, including whether Ranging/SL positioning results may be transferred to an LCS Client or AF if this is used, according to any service authorization and policy/parameter provisioning received at step 1. QoS requirements for the Ranging/SL positioning may be also provided based on QoS requirements in the service requestVoid.
5.	UE1 may obtains the Ranging/Sidelink positioning capabilities of UEs 2 to n using the groupcast and/or unicast links established in step 3. This procedure is specified in TS 38.355 [aa].
	Step 4 and 5 may be performed to transfer the information of UEs which are not served by the LMF.
NOTE 2:	UE2/.../UEn is not assumed to be served by the same LMF serving UE1.
Editor's note:	It needs to be verified that RAN2 will provide support for steps 4 and 5.
6.	Based on the Ranging/Sidelink positioning capabilities of UE1/.../UEn, the target UE determines SL-MO-LR is to be performed. If UE1 is the Located UE (i.e. when the target UE is one of UE2/.../UEn and does not have NAS connection), the target UE initiates SL-MO-LR service request to UE1.
7.	If UE1 is in CM-IDLE state, UE1 instigates a UE triggered Service Request in order to establish a signalling connection with the serving AMF of UE1.
8.	UE1 sends a supplementary services SL-MO-LR request message to LMF to via the serving AMF in an UL NAS TRANSPORT message. The SL-MO-LR request indicates the other UEs 2 to n (using aApplication Llayer ID), indicates any assistance data needed, indicates whether location calculation assistance is needed, and indicates whether location results should be transferred to an LCS client or AF. The message shall may include the identity of the LCS client or the AF and may include the address of the GMLC through which the LCS client or AF (via NEF) should be accessed. In addition, a Service Type indicates which MO-LR service of the LCS Client is requested by the UE may be included. For location calculation assistance from the LMF, the preferred type of Ranging/Sidelink positioning/ranging location results (e.g. absolute locations, relative locations or distances and directions between pairs of UEs, velocities and relative velocities) and the required QoS are included. If UE1 is Located UE and one of UE2/.../UEn is the target UE that does not have NAS connection, the supplementary services SL-MO-LR request includes an indication that one of UE2/.../UEn is the target UE instead of UE1.
Editor's note:	It is FFS whether indication about the need of assistance data from UE, which will be aligned with RAN WGs.
9.	The serving AMF selects an LMF serving UE1 (e.g. an LMF that supports Ranging/Sidelink positioning/ranging) and sends an Nlmf_Location_DetermineLocation service operation towards the LMF with the information from the SL-MO-LR Request. The service operation includes a LCS Correlation identifier.
10.	The LMF may sends a request to UE1 for the capabilities of UEs 1 to n using SLPP as specified in TS 38.355 [aa], if not provided in step 8.
NOTE 3:	UE2/.../UEn is not assumed to be served by the same LMF serving UE1.
Editor's note:	It is FFS the update when the LMF also serves UE2/.../UEn with alignment with RAN.
11.	UE 1 returns its capabilities to the LMF using SLPP as specified in TS 38.355 [aa]. UE1 may additionally return the capabilities of the UEs obtained at step 5 if requested by the LMF at step 10. After checking the capabilities of the UEs, LMF may downselect the UEs (so called, down-selected list of UEs) for SL positioning operation.
12. If Target UE's absolute location information is required at step 8, LMF can either retrieved the location of the Located UE(s) locally if available or triggers 5GC-MT-LR procedure to the GMLC to acquire the absolute location of the Located UE(s) using Application Layer ID of the Located UE(s). LMF may use the QoS requirement for Target UE's positioning received at step 8 to derive the required QoS for Located UE(s) positioning and includes the required QoS for Located UE positioning in the request to GMLC. If scheduled location time is used in step 15, LMF includes the same scheduled location time in the request to GMLC.
132.	UE1 may send a request for specific assistance data to the LMF, if not requested in step 8.
143.	LMF sends the requested assistance data to UE1and optionally a down-selected list of UEs, and UE1 forwards the assistance data received from LMF to UE2/.../UEn (or the indicated downselection thereof) as specified in TS 38.355 [aa]. The assistance data may assist UEs 1 to n (or the indicated downselection thereof) to obtain Sidelink location measurements at step 165 and/or may assist UE1 to calculate Ranging/Sidelink positioning/ranging location results at step 168 and may include the location of Located UE(s) in case the LMF determines to use UE based calculation and if absolute location information is requested in step 8 and if sharing the location is allowed by the Located UE(s) privacy profile.
NOTE 4:	Steps 10 and 11 can be omitted if UE1 includes a message containing the capabilities of UEs 1 to n in the SL-MO-LR request at step 8. Step 132 can be omitted if UE1 includes a message containing the request for specific assistance data in the SL-MO-LR request at step 8.
Editor's note:	Whether step 10-11 are needed will be aligned with RAN WGs.
[bookmark: _Hlk143508846]154.	If the SL-MO-LR request at step 8 indicated location calculation assistance is needed and/or indicated transfer of Ranging/Sidelink positioning/ranging location results to an LCS Client or AF, the LMF sends a request for location information to UE1 and may also send a request for location information to UE2/.../UEn if it is served by the LMF. If LMF determines to apply UE based SidelinkL Positioning, LMF includes in the request the indication of UE based SidelinkL Positioning. LMF may also provide the list of candidate Located UE(s), identified by the Application Layer ID, if absolute location is requested at step 8. If scheduled location time is not received at step 9,14. LMF may generate a scheduled location time, e.g. based on response time, andmay  include thea scheduled location time in the request.
Editor's note:	It needs to be aligned with RAN WG2 if the list of candidate Located UE(s) is provided in step 13 or step 14.
165.	UE1 instigates performs a Ranging/Sidelink positioning/ranging procedure among UEs 1 to n (or the indicated downselection thereof) in which UEs 1 to n obtain Sidelink location measurements and UEs 2 to n  (or the indicated downselection thereof) transfer their Sidelink location measurements to UE 1 and/or to the LMF (depending on the assistance requested). If scheduled location time is received at step 154, Sidelink positioning/ranging is performed at the scheduled location time. This procedure is specified in TS 38.355 [aa].
176. For the case of UE based SL Positioning (i.e., the indication of UE based SL Positioning is received in step 15), If Target UE's absolute location information is required at step 8 and if absolute location of Located UE(s) is not available, the Target UE may sends a request to the Located UE(s) to trigger 5GC-MO-LR procedure to let the Located UE(s) acquire their own absolute location, after which a Located UE may provide the location of the Located UE to the Target UE if allowed by its privacy profile. The QoS requirement for Target UE's positioningreceived at step 8 is included in the request, which is used by the Target UE to derive the required QoS for Located UE(s) positioning. The required QoS for Located UE(s) positioning is included in the request.
187.	If LMF determineds in step 15 to use UE based calculation, at least one of UE1/.../UEn calculates Ranging/Sidelink positioning/ranging location results based on the Sidelink location measurements obtained at step 156 and possibly using assistance data received at step 134 as specified in TS 38.355 [aa]. The Ranging/Sidelink positioning/ranging location results can include absolute locations, relative locations i.e, distance and/or ranges and directions related to the UEs 1 to n.
198.	If UE1 received a request for location information at step 1415, UE1 sends a response to the LMF and includes the Sidelink location measurements obtained at step 165, and the Ranging/Sidelink positioning/ranging location results obtained at step 187 if step 187 was performed, or Located UE's absolute location obtained at step 16. In the response message, UEs 2 to n (or the indicated downselection thereof) are identified by its Application Layer ID.
19.	If Target UE's absolute location information is required at step 8 and if absolute location of Located UE(s) is not received at step 18, LMF can either retrieved the location of the Located UE(s) locally or triggers 5GC-MT-LR procedure to the GMLC to acquire the absolute location of the Located UE(s) using Application Layer ID of the Located UE(s). LMF includes the QoS requirement received at step 8 in the request, which is used to derive the QoS for Located UE(s) positioning. If scheduled location time is used, LMF includes the scheduled location time in the request to GMLC.
20.	The LMF calculates Ranging/Sidelink positioning/ranging location results for the target UEs 1 to n from based on the Sidelink location measurements received at step 198 and absolute location of Located UE(s) at step 1912 or step 17. The Ranging/Sidelink positioning/ranging location results can include absolute locations, relative locations i.e, distance and/or ranges and directions related to the UEs 1 to n, depending on the location request received in step 8.
21.	If location results is requested to be transferred to an LCS client or AF in step 8, tThe LMF returns an Nlmf_Location_DetermineLocation service operation response to the AMF and includes the Ranging/Sidelink positioning/ranging location results received at step 198 or calculated at step 20.
22.	If Ranging/Sidelink positioning/ranging location results were received at step 21, the AMF performs steps 7-12 of clause 6.2 to send the Ranging/Sidelink positioning/ranging location results to the GMLC and to an AF or LCS Client if this was requested at step 8. The Ranging/Sidelink positioning/ranging location results include the identities for the respective UEs 1 to n received at step 8.
NOTE 5:	Sending location results and global identities for UEs 1 to n to an AF or LCS Client may require privacy verification from UEs 1 to n and/or from the HPLMNs of UEs 1 to n.
23.	The LMF returns a supplementary services SL-MO-LR response to UE1 in a DL NAS TRANSPORT message and includes any Ranging/Sidelink positioning/ranging location results calculated at step 20 if step 20 was performed. If UE1 is Located UE, and the target UE is one of the UEs 2 to n and does not have NAS connection, then UE1 may transfer the Sidelink positioning/ranging location results to the target UE.

* * * * End of changes * * * *
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