


[bookmark: scope][bookmark: _Toc26265178][bookmark: _Toc26525055][bookmark: _Toc26528660][bookmark: _Toc27898151][bookmark: _Toc17295212][bookmark: _Toc26265181][bookmark: _Toc26525058][bookmark: _Toc26528663][bookmark: _Toc27898154][bookmark: _Toc125508434][bookmark: _Toc125508593][bookmark: _Toc125974520]SA WG2 Meeting #155	S2-2303221
20 – 24 February 2023, Athens, Greece	(revision of S2-2303175 of S2-2303023)

Source:	Qualcomm Incorporated
Title:	Additions to Clause 4 of TS 23.586
Document for:	Approval
Agenda Item:	9.5.2
Work Item / Release:	Ranging_SL / Rel-18
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1. Introduction
[bookmark: _Toc510607461]The proposed additions to clause 4 of TS 23.586 support the following:
	-	Extension of Ranging/Sidelink Positioning to multiple target UEs
	-	Support of Ranging/Sidelink Positioning service requests from an LCS Client and AF
	-	Definition of the types of Ranging/Sidelink Positioning location results that are supported
Justification for these additions is as follows.
Regarding extension of ranging/sidelink positioning to multiple target UEs, for V2X, public safety and commercial use cases, there may often be more than one target UE. In that case, obtaining and providing a range, direction and/or relative location for each target UE separately may be inefficient and inaccurate compared to obtaining and providing such results for all target UEs simultaneously. For example, if a range, direction and/or relative location of each target UE is obtained at a slightly different time, it may be impossible to accurately determine a range and/or direction between each pair of target UEs. In the case of V2X, each target UE may be typically travelling at a speed of between 11 and 33 meters per second (equivalent to 40 to 120 kph). If a relative location of each target UE is obtained at a time that is only 1/10 second different to when a relative location is obtained for another target UE, then a range estimate for the pair of target UEs obtained from the two relative locations would be in error by 2.2 to 6.6 meters for 2 UEs travelling in opposite directions (e.g. on opposite sides of the same road), by 1.5 to 4.6 meters for 2 UEs travelling in perpendicular directions (e.g. at a road junction) or by up to 2.2 meters for 2 UEs travelling in the same direction. This type of error significantly exceeds current V2X requirements.
Regarding support of ranging/sidelink positioning service requests from an LCS Client and AF, an LCS Client or AF might support or correspond to a supervising entity or person for public safety, a traffic control or monitoring system for V2X or a control system in a factory or warehouse. In such cases, the LCS Client or AF would preferably need to be able to request and obtain ranging/sidelink positioning location results itself rather than via some other entity.
Regarding a definition of the supported types of ranging/sidelink positioning location results, this is needed to allow a ranging/sidelink positioning service request to precisely indicate which types of results are requested and avoid having to support an unlimited number of different types of results, many of which may not be needed.
2. Text Proposal
The following text is proposed to be applied to TS 23.586 to support the above features.
*** First Change ***
[bookmark: _Toc125508440][bookmark: _Toc125508599][bookmark: _Toc125974526]4.1	General concept
Ranging based service provides 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 operations. 
Sidelink Positioning provides absolute location, relative position, or Ranging information of a UE by using PC5 for the positioning. A Located UE can be used to determine the absolute location of a Target UE using Sidelink Positioning.
The operation of Ranging/Sidelink Positioning can be performed with either Network-assisted Operation or UE-only Operation:
-	In the Network-assisted Operation, 5GC NF(s) is involved for the service request handling and result calculation.
-	In the UE-only Operation, the service request handling and result calculation are performed by UE.
The Ranging/Sidelink Positioning service request can be initiated by a UE (i.e. SL Positioning Client UE, Target UE, SL Reference UE), an application server or a 5GC NF, an LCS Client or an AF.

*** Next Change ***
[bookmark: _Toc125508448][bookmark: _Toc125508607][bookmark: _Toc125974534]4.3.1	UE
In addition to the functions defined in TS 23.287 [6] and TS 23.304 [7], the UE may support the following functions:
-	Reporting the following Ranging/SL Positioning capabilities to 5GC over the N1 reference point:
-	Capability of supporting Ranging/SL Positioning over PC5;
NOTE: Based on Ranging/SL Positioning control, a UE capable of Ranging/SL Positioning may take different roles in the operation, e.g. Target UE, Reference UE, Located UE, Positioning Server UE, Positioning Client UE. 
-	Capability of supporting Located UE;
-	Capability of supporting SL Positioning Client UE;
-	Capability of supporting SL Positioning Server UE.
-	Procedures for Ranging/SL Positioning over PC5;
-	Procedures to Network assisted SL Positioning;
-	Procedures to Ranging/SL Positioning service exposure;
-	Indicating UE Policy Provisioning Request in UE Policy Container for UE triggered Ranging/SL Positioning Policy provisioning, which requests one or multiple types of policies/parameters as listed below:
-	Policy/parameters for Ranging/SL Positioning over PC5;
-	Policy/parameters for Located UE;
-	Policy/parameters for Target UE in addition to the functions defined in TS 23.273 [8] clause 4.3.5;
-	Policy/parameters for SL Positioning Client UE;
-	Policy/parameters for SL Positioning Server UE;
-	Receiving the Ranging/SL Positioning Policy from 5GC over N1 reference point.
-	Configuration of parameters for Ranging/SL Positioning over PC5. These parameters can be pre-configured in the UE, or, if in coverage, provisioned or updated by signalling over the N1 reference point from the PCF in the HPLMN or over SR1 reference point from the Ranging/SL Positioning Application Server.


*** End of Changes ***
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