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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc125508438][bookmark: _Toc125508597][bookmark: _Toc125974524][bookmark: _Toc128730168][bookmark: _Toc133441625][bookmark: _Toc134242589][bookmark: _Toc136480482][bookmark: _Toc136480595][bookmark: _Toc162425673][bookmark: _Toc117570421][bookmark: _Toc128730191][bookmark: _Toc133441657][bookmark: _Toc134242621][bookmark: _Toc136480515][bookmark: _Toc136480628][bookmark: _Toc162425706][bookmark: _Toc58920693][bookmark: _Toc106167845][bookmark: _Toc104299545][bookmark: _Toc112768546][bookmark: _Toc112768832][bookmark: _Toc112769072][bookmark: _Toc112772509][bookmark: _Toc112864184][bookmark: _Toc112865326][bookmark: _Toc125976162][bookmark: _Toc125976437]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
LPP	LTE Positioning Protocol
RSPP	Ranging/SL Positioning Protocol
SLPP	Sidelink Positioning Protocol

* * * * Next change * * * *
5.2.2	Located UE Discovery & Selection
When Sidelink Positioning is applied for Target UE in a SL-MO-LR, SL-MT-LR, 5GC-MO-LR or 5GC-MT-LR procedure, Located UE(s) may be 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).
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 of Target UE, positioning QoS supported by the candidate Located UE(s).
-	Whether the serving PLMN of candidate Located UE(s) is same with serving PLMN of Target UE.
-	UE's information including whether UE is in coverage or not, candidate Located UE's location.
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.
* * * * Next change * * * *
[bookmark: _Toc133441664][bookmark: _Toc134242628][bookmark: _Toc136480522][bookmark: _Toc136480635][bookmark: _Toc162425714]5.3.3	Protocols between UE and LMF
RSPP, including SLPP messages defined in TS 38.355[12] and Supplementary Service messages defined in TS 24.080 [16], is used between UE and LMF.
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.
* * * * Next change * * * *
[bookmark: _Toc128730200][bookmark: _Toc133441668][bookmark: _Toc134242632][bookmark: _Toc136480526][bookmark: _Toc136480639][bookmark: _Toc162425718]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 SL-MO-LR, performing Network triggered Service Request for 5GC-NI-LR, 5GC-MT-LR or 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, 5GC-NI-LR, SL-MT-LR and SL-MO-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.
-	The LMF determines if UE Positioning using SL positioning will be applied, when the 5GC-MO-LR, 5GC-MT-LR or SL-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 can determine if UE Positioning using SL positioning will be applied, when it is determined, the Target UE triggers the SL-MO-LR as described in clause 6.20.1 of TS 23.273 [8].
-	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) with the Application Layer ID(s). In this case the LMF maintains the candidate list of Located UE(s) including e.g. the capability, the Application Layer ID and location information of the Located UE(s). If the Target UE selects the Located UE(s), the Target UE reports the UE identity i.e. Application Layer ID 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.
[bookmark: _Hlk166874160]-	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: _Toc133441705][bookmark: _Toc134242672][bookmark: _Toc136480567][bookmark: _Toc136480680][bookmark: _Toc162425759]6.4.2.2	Ranging/SL Positioning group member discovery with 5G ProSe capable UE
Figure 6.4.2-1 illustrates the procedure for Ranging/SL Positioning group member discovery with 5G ProSe capable in Model A discovery.


[bookmark: _CRFigure6_4_2_21]Figure 6.4.2.2-1: Ranging/SL Positioning group member discovery in Model A
1.	The Announcing UE sends a Ranging/SL Positioning Group member discovery Announcement message. The Announcement message includes the Type of Discovery Message, optionally serving PLMN ID of Announcing UE, User info ID of the Announcing UE, Group ID and RSPP metadata information.
NOTE 1:	The content type value of the message indicates the Type of Discovery Message.
	The Destination Layer-2 ID used to send and receive the Ranging/SL Positioning Group member discovery Announcement message is described in clause 5.8.1.2 of TS 23.304 [7].
	The Source Layer-2 ID used to send and the Ranging/SL Positioning Group member discovery Announcement message is self-assigned by the Announcing UE.
	Announcing UE sends the Announcement message only if it is authorized to be the corresponding UE role in RSPP metadata information.
	The User Info ID of Announcing UE is the Announcing UE's Application Layer ID.
	Announcing UE may include an indication of whether its serving network supports Ranging/SL Positioning.
	Announcing UE may include its serving PLMN ID in the Announcement message if its role is Located UE.
	The contents of RSPP metadata information (e.g. the UE Role) are defined in clause 6.11 of TS 38.355 [12].
NOTE 2:	The Serving PLMN ID can not be always included even for Located UE in coverage. In this Release, the Serving PLMN ID is included only when the Located UE is using the LCS framework to obtain the location information as descried in TS 23.273 [8].
Figure 6.4.2.2-2 illustrates the procedure for Ranging/SL Positioning Group member discovery with 5G ProSe capable in Model B discovery.


[bookmark: _CRFigure6_4_2_22]Figure 6.4.2.2-2: Ranging/SL Positioning Group member discovery in Model B
1.	The Discoverer UE (UE-1) sends a Ranging/SL Positioning Group member discovery Solicitation message. The Solicitation message includes the Type of Discovery Message, User Info ID of Discoverer, Group ID, optionally User Info ID of Discoveree UE and optionally RSPP metadata information.
NOTE 3:	The content type value of the message indicates the Type of Discovery Message.
	The Destination Layer-2 ID used to send and receive the Solicitation message is described in clause 5.8.1.2 of TS 23.304 [7].
	The Source Layer-2 ID to send the Ranging/SL Positioning Solicitation message is self-assigned by the Discoverer UE.
	The User Info ID of Discoverer UE is the Discoverer UE's Application Layer ID.
	User Info ID of Discoveree UE is to identify a specific UE that the discoverer UE would like to discover, which is identified by Discoveree UE's Application Layer ID.
	Discoverer UE may include an indication of whether its serving network supports Ranging/SL Positioning.
	The contents of RSPP metadata information (e.g. the UE Role) are defined in clause 6.11 of TS 38.355 [12].
2	The Discoveree UE that matches the values of the parameters (including Group ID and User Info ID of Discoveree UE) contained in the Ranging/SL Positioning Group member discovery solicitation message, responds to the Discoverer UE with the Ranging/SL Positioning Group member discovery Response message. The Ranging/SL Positioning Response message includes Type of Discovery Message, optionally serving PLMN of Discoveree UE, the User Info ID of Discoveree, the RSPP metadata information and the Group ID.
	The Source Layer-2 ID used to send the Ranging/SL Positioning Group member discovery Response message is self-assigned.
	The Destination Layer-2 ID is set to the Source Layer-2 ID of the received Ranging/SL Positioning Group member discovery Solicitation message.
	Discoveree UE sends the Response message only if it is authorized to be the corresponding UE role in the solicitation message.
	The User Info ID of Discoveree UE is the Discoveree UE's Application Layer ID.
	Discoveree UE may include an indication of whether its serving network supports Ranging/SL Positioning.
	Discoveree UE may include its serving PLMN ID in the Ranging/SL Positioning Group member discovery Response message if its role is Located UE.
	The contents of RSPP metadata information (e.g. the UE Role) are defined in clause 6.11 of TS 38.355 [12].
NOTE 4:	The Serving PLMN ID can not be always included even for Located UE in coverage. In this Release, the Serving PLMN ID is included only when the Located UE is using the LCS framework to obtain the location information as descried in TS 23.273 [8].
Editor's note:	The RSPP metadata information (e.g. the role(s) of the Discoveree UE) is included as the metadata in the Announcement message, which value is determined by RAN WG2.
* * * * Next change * * * *
[bookmark: _Toc134242673][bookmark: _Toc136480568][bookmark: _Toc136480681][bookmark: _Toc162425760]6.4.3	Ranging/SL Positioning UE discovery with V2X capable UE
The procedure for Ranging/SL Positioning UE discovery and selection with V2X capable UE uses the procedures of Layer-2 link establishment over PC5 reference point in clause 6.3.3 of TS 23.287 [6] as basis with following differences and clarifications:
-	The Service Type in Layer-2 link establishment procedure indicates "Ranging/Sidelink Positioning" service, the Policy/Parameter provisioning for "Ranging/Sidelink Positioning" service is defined in clause 5.2.
-	In step3, the UE determines the destination Layer-2 ID based on the configuration in clause 5.2 for the RSPP transport. The V2X service info indicates "Ranging/Sidelink Positioning" in the Direct Communication Request message. The Direct Communication Request message may include the RSPP metadata information. The UE may include an indication of whether its serving network supports Ranging/SL Positioning.
	The contents of RSPP metadata information (e.g. the UE Role) are defined in clause 6.11 of TS 38.355 [12].
-	In step 4, the QoS info is for the RSPP transport.
-	In step 5, the Direct Communication Accept message includes the RSPP metadata information and optionally serving PLMN of Target UE for the Ranging/Sidelink Service oriented Layer-2 link establishment. The Target UE may include an indication of whether its serving network supports Ranging/SL Positioning.
	The contents of RSPP metadata information (e.g. the UE Role) are defined in clause 6.11 of TS 38.355 [12].
	If the role of Target UE is Located UE, the serving PLMN of Target UE is included in the Announcement message.
NOTE:	The Serving PLMN ID can not be always included even for Located UE in coverage. In this Release, the Serving PLMN ID is included only when the Located UE is using the LCS framework to obtain the location information as descried in TS 23.273 [8].
Editor's note:	The RSPP metadata information (e.g. the role(s) of the response UE) is included as the metadata in the Direct Communication Accept message, which value is determined by RAN WG2.
* * * * End of changes * * * *
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