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* * * * First change * * * *
[bookmark: _Toc128730193][bookmark: _Toc133441660][bookmark: _Toc134242624][bookmark: _Toc136480518][bookmark: _Toc136480631][bookmark: _Toc145941277]5.3.1	General
Any UE supporting Ranging/SL Positioning, e.g. Target UE, SL Reference UE, Sidelink Positioning Server UE, shall have a Ranging/SL Positioning layer, which is above the AS layer and handles service requests received from application layer to control the Ranging/SL Positioning operation. The Ranging/SL Positioning layer provides the support of authorization and provisioning as described in clause 5.1, the UE discovery and selection as described in clause 5.2, the Ranging/SL Positioning Protocol (RSPP) defined in TS 38.355 [12], and the protocols between UE and LMF for Ranging/SL Positioning. Ranging/SL Positioning layer supports the Ranging/SL Positioning service sessions for one time or periodic ranging, ranging for distance or direction measurement or both. The Ranging/SL Positioning layer provides the ranging parameters to AS layer, including one time or periodic ranging, ranging for distance or direction measurement or both.
NOTE 1:	The Ranging/SL Positioning Protocol (RSPP) mention in this specificationabove corresponds to Sidelink Positioning Protocol (SLPP) in RAN.
Editor's note:	The protocol used between UE and LMF will be decided by RAN and could be an extension of LPP, a new protocol or both.
The RSPP is exchanged over SR5 over PC5-U reference point between UEs (i.e. Target UE, SL Reference UE, Located UE and SL Positioning Server UE) to manage the Ranging/SL Positioning service sessions between UEs or among a group of UEs. Multiple UEs may be involved in a single Ranging/Sidelink Positioning session. When the Ranging/SL Positioning service session is among a group of UEs, the RSPP may provide group related identifier information for the PC5 transport layer handling. The transport of the RSPP over PC5-U is specified in clause 5.3.2. The RSPP supports the following functions:
-	exchange the Ranging/Sidelink Positioning capability;
-	exchange the Ranging/Sidelink Positioning assistant data;
-	exchange Ranging/Sidelink positioning measurement data/result.
NOTE 2:	Group management is out-of-scope of this specification.
NOTE 3:		RSPP signalling negotiation determines whether measurement results or Ranging/Sidelink Positioning results are exchanged over the SR5.
NOTE 4:	The Ranging/Sidelink positioning supports the scheduled location time feature. A scheduled location time for Ranging/Sidelink positioning indicates a time in the future at which a relative position or distance/direction between two or more UEs is to be obtained.
A LMF shall be involved when at least one of the Target UE and the SL Reference UE are in the network coverage and the serving network is capable to support ranging functionalities. The details of Network based Ranging/SL Positioning operation, and Network assisted SL Positioning are described in detail in clause 5.5. When Network assisted Ranging/SL Positioning is used, the use of RSPP is necessary for Ranging/SL Positioning control.
A SL Positioning Server UE can be discovered and selected for result calculation, method determination, assistant data distribution and SL Reference UE selection in case of out-of-coverage or for UE-only Operation if the serving network does not support Ranging/SL Positioning. If the LMF capable for Ranging/SL Positioning is reachable by Target UE and/or SL Reference UE, the LMF can still decide that a SL Positioning Server UE, Target UE or SL Reference UE executes the result calculation. A SL Positioning Server UE can be co-located with a Target UE or SL Reference UE.
Editor's note:	Functionalities of the SL Positioning Server UE will be determined by RAN WGs.
* * * * Second change * * * *
[bookmark: _Toc133441664][bookmark: _Toc134242628][bookmark: _Toc136480522][bookmark: _Toc136480635][bookmark: _Toc145941281]5.3.3	Protocols between UE and LMF
The SLPP as defined in TS 38.355 [12] is used between UE and LMF for Ranging/SL Positioning operations. 
Editor's note:	This clause defines protocols between UE and LMF. The protocol used between UE and LMF will be decided by RAN and could be an extension of LPP, a new protocol or both.
* * * * Third change * * * *
[bookmark: _Toc128730200][bookmark: _Toc133441668][bookmark: _Toc134242632][bookmark: _Toc136480526][bookmark: _Toc136480639][bookmark: _Toc145941285]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.
-	For 5GC-MO-LR, when UE triggers Service Request, The the LTE positioning protocol (LPP) as specified in TS 37.355 [9] is used between the Target UE and the LMF. The Sidelink Positioning Protocol (SLPP) as specified in TS 38.355 [12] is used between the Target UE and the LMF for Ranging/SL Positioning operation. 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.
* * * * End of changes * * * *

