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Abstract: This paper proposes some updates and clarifications on Network assisted Sidelink Positioning.
1. Introduction/Discussion
1. This paper proposes to update the term on network-assisted operation and Network assisted Sidelink Positioning.
Based on the following description in TS 38.305, the term "Network-assisted Operation" and "Network assisted Sidelink Positioning" is not correct since the LMF can make the positioning calculation in the TR conclusion. This paper proposes to use "UE Positioning using Sidelink Positioning" in the clause 5.5 and use "Network-based Operation" in the Term definition, and that can also strike the minimum impact to the current text. 
The suffixes "-based" and "-assisted" refer respectively to the node that is responsible for making the positioning calculation (and which may also provide measurements) and a node that provides measurements (but which does not make the positioning calculation). 
2. This paper proposes to add Target UE standalone SL Positioning based on the KI#5 conclusion in TR 23.700-86.
3. This paper proposes to resolve two ENs in Network assisted SL positioning without NAS connection.
Editor's note: How LMF associates the ranging/SL positioning measurement or estimation result from different Located UEs is FFS.
A same deferred routing identifier is send together with the ranging/SL positioning measurement or estimation result by each Located UE, so that the serving AMF of each Located UE can select the same LMF. The LMF may use the received ranging/SL positioning measurement or estimation result with the same deferred routing identifier to calculate the location of the Target UE.
Editor's note: It is FFS whether the pending 5GC-MT-LR also includes the 5GC-MT-LR.
For the pending 5GC-MT-LR case, 5GC-MT-LR can be delivered to the Target UE when it is in coverage, but after that, the it turns to be out of coverage. However, 5GC-MT-LR cannot be directly delivered to the Target UE when GMLC cannot find Target UE’s AMF or paging failure since it is not in coverage. Therefore, this paper clarifies that 5GC-MT-LR is not supported for the case Target UE not being reachableout of coverage.
In the case Target UE being out of coverage, it is not clear why LMF needs to provide the Target UE’s location result to external client. This paper proposes to delete the requirements and related description.
4. This paper proposes to update Network assisted SL Positioning of UE with NAS connection.
1) Add LMF functionality to support the interaction with GMLC to get the location of Located UE.
2) Clarification on Target UE selecting the Located UE(s).
3) To update the information included when LMF requesting to GMLC for Located UE location.
2. Text Proposal
It is proposed to capture the following changes vs. TS 23.586.
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For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.
Network-assistedbased Operation: Operation of Ranging/Sidelink Positioning with the involvement of 5GC NFs for the service request handling and result calculation.
Positioning: A functionality, which detects a geographical location and optionally, velocity (of e.g. a mobile terminal).
Ranging: Refers to the determination of the distance between two UEs or more UEs and/or the direction of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 interface.
Ranging/SL Positioning Application Identifier: A globally unique identifier identifying a specific Ranging/SL Positioning application, which can be mapped to a V2X service type or a ProSe identifier.
Relative position: An estimate of the UE position relative to other network elements or relative to other UEs.
SL Reference UE: A UE, supporting positioning of target UE, e.g. by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc. using sidelink.
NOTE 1:	SL Reference UE is understood as "Anchor UE" in RAN WGs.
Sidelink Positioning: Positioning UE using PC5 to obtain absolute position, relative position, or ranging information.
SL Positioning Client UE: A third-party UE, other than SL Reference UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.
NOTE 2:	The SL Positioning Client UE does not have to support Ranging/Sidelink positioning capability, but a communication between the SL Positioning Client UE and SL Reference UE/Target UE has to be established, either via PC5 or via 5GC, for the transmission of the service request and the result.
SL Positioning Server UE: A UE offering method determination, assistant data distribution and/or location calculation functionalities and/or location calculation functionalities for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to determine Ranging/SL Position method, distribute assistant data and calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if any of the functionalities is supported.
Target UE: A UE whose distance, direction and/or position is measured with the support from one or multiple SL Reference UEs using Sidelink in the Ranging based service and Sidelink positioning.
UE-only Operation: Operation of Ranging/Sidelink Positioning in which the service request handling and result calculation are performed by UE.
NOTE 3:	For UE-only Operation, the communication among UEs are over PC5.
* * * * Second change * * * *
[bookmark: _Toc128730198]5.5	UE Positioning usingNetwork assisted Sidelink Positioning
[bookmark: _Toc128730199]5.5.1	General
Editor's note:	The final name of the term "Network assisted Sidelink Positioning" is FFS.
This feature is used to estimate the location of a 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 UE and the Located UE(s).
UE Positioning using Sidelink Positioning includes Network based Sidelink Positioning (see clause 5.5.2, 5.5.3), and UE standalone Sidelink Positioning (see clause 5.5.X). The Network assistedbased SL Positioning feature has two cases:
-	When the UE can establish a NAS signalling connection (see clause 5.5.2), or
-	When the UE cannot establish a NAS signalling connection (see clause 5.5.3)
For 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 defined in TS 23.273 [8].
UE assisted mode, UE based mode or Network assisted based positioning can be used to estimate the location of the Located UE as specified in TS 23.273 [8].
In this release, UE Positioning usingNetwork Assisted SL Positioning is only supported when Target UE and Located UE are registered in the same PLMN i.e., no support for inter PLMN UE Positioning usingNetwork Assisted 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]5.5.2	Network assistedbased SL Positioning of UE with NAS connection
A UE with a NAS signalling connection is in CM-Connected state. The UE enters 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 assistedbased SL positioning including an 5GC-MT-LR, 5GC-MO-LR and 5GC-NI-LR.
-	Either the Target UE or LMF determines if UE Positioning usingnetwork assisted SL positioning will be applied. When LMF determines that UE Positioning usingnetwork assisted 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 usingnetwork assisted 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 SA3.
-	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 including a scheduled location time and a required QoS to get the location of Located UE, and the ranging/SL positioning and the positioning of the Located UE(s) can be scheduled with the same 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.
[bookmark: _Toc66701849][bookmark: _Toc69883514][bookmark: _Toc73625526][bookmark: _Toc114572413][bookmark: _Toc125974544][bookmark: _Toc128730201]-	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.
5.5.3	Network assistedbased SL positioning without NAS connection
[bookmark: _Toc122420850]When Target UE cannot establish the NAS connection with AMF due to the Target UE being out of coverage, for 5GC-MO-LR or pending 5GC-MT-LR (e.g. deferred 5GC-MT-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 may transmit its ranging measurements/estimation results to the Located UE(s).
-	Each Located UE(s) may report the ranging/SL positioning measurement or estimation result to the 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).
-	A same deferred routing identifier is send together with the ranging/SL positioning measurement or estimation result by each Located UE, so that the serving AMF of each Located UE can select the same LMF. 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 or via 5G NF to the LCS client or the Application Server.
-	LMF starts to calculate the location of the Target UE, based on, e.g., the timer expires that starts when LMF receives the first report.
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.
Editor's note:	How LMF associates the ranging/SL positioning measurement or estimation result from different Located UEs is FFS.
Editor's note:	It is FFS whether the pending 5GC-MT-LR also includes the 5GC-MT-LR.

5.5.X	Target UE standalone SL Positioning
When LMF is not involved,  Target UE standalone SL Positioning is used, including Target UE as SL Positioning Server UE and Target UE not as SL Positioning Server UE.
When Target UE as SL Positioning Server UE, the following principles applies:
-  The Target UE performs the Located UE’s discovery and selection. 
-  The Target UE obtains the location of the Located UE(s), and the Located UE(s) may trigger a 5GC-MO-LR to retrieve its location. The Target UE uses the location of Located UE(s) together with the ranging/SL positioning measurement data or result to estimate its own location.
-  The Ranging/Sidelink positioning and the positioning of the Located UE(s) can be scheduled with the same scheduled location time (as per TS 23.273 [8]) to improve the Target UE positioning accuracy.
NOTE:	Security aspects require confirmation from SA WG3.
When Target UE not as SL Positioning Server UE, the following principles applies:

* * * * Third change * * * *
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In addition to the functions defined in TS 23.273 [8], the LMF supports the following:
-	The Network assisted SL Positioning;
-	Trigger Ranging/Sidelink positioning.
-	Exchange the Ranging/Sidelink Positioning capability.
-	Exchange the Ranging/Sidelink Positioning assistant data.
-	Exchange Ranging/Sidelink positioning signal measurement data/result.
-	Support of receiving stored Ranging/Sidelink Positioning capability from AMF and support of providing updated Ranging/Sidelink Positioning capability to AMF.
-	Determine the location of the Target UE based on the ranging/SL positioning measurement data or result reported by Target UE.
-	Interaction with GMLC to get the location of Located UE.
-	Delivering the Ranging/Sidelink positioning service request/response for the Ranging service exposure to UE.
-	Resolve the Application Layer ID of the UE involved in Sidelink Positioning.
* * * * End of changes * * * *
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