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Abstract:  Evaluation and conclusion of KI#2 Ranging service operation procedure with the assistance of another UE.
1. Introduction/Discussion
This paper is trying to evaluate and conclude the solutions of KI#2.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-86.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all text new) * * * *
[bookmark: _Toc50130765][bookmark: _Toc50134079][bookmark: _Toc50134423][bookmark: _Toc50557375][bookmark: _Toc50549061][bookmark: _Toc55202369][bookmark: _Toc57209996][bookmark: _Toc57366387][bookmark: _Toc68086336]7.X	Key Issue #2: Ranging service operation procedure with the assistance of another UE
This clause evaluates the solutions related to KI#2, which are Sol#10, Sol#14, Sol#16, Sol#17, Sol#26, Sol#27, Sol#28, Sol#29, and Sol#30. The solutions can be summarized and evaluated in detail as the following.
· Sol#10 (related to KI#2 and KI#6) proposes that a SL Positioning Client UE consumes the Ranging/Sidelink positioning service from an Assistant UE which performs the Ranging procedure with UE1 and UE2 respectively and calculate the ranging result. The ranging and positioning procedure with UE1 and UE2 is based on other solutions of KI#4
· Sol#14 and Sol#19 propose a general reference architecture for Sidelink positioning and ranging-based services, which are related to all KIs. Conclusions from RAN WGs are needed to discuss the feasibility of the proposed architecture.
· Sol#16 proposes that the direct ranging procedure defined by the solutions for KI#4 can be directly used for the direct ranging between Assistant UE(s) and UE1, and the direct ranging between Assistant UE(s) and UE2. And the two direct ranging procedures can be performed at the same scheduled ranging time to get more accuracy ranging result. UE1 and UE2 can send the ranging request/response to each other over PC5 direct connection or UE-to-UE Relay connection. The ranging procedure between Assistant UE(s) and UE1 is triggered by UE1 and the ranging procedure between Assistant UE(s) and UE2 is triggered by UE2. The solution applies to multiple Assistant UEs case. Two options on Assistant UE selection are proposed, and the selection of Option A (Assistant UE selection by UE2) or Option B (Assistant UE selection by UE1) can consider the UE-to-UE Relay selection mechanism for a consistent UE action. The Ranging measurement/result between the Assistant UE(s) and UE1 and that between the Assistant UE(s) and UE2 are used to derive the Ranging result between UE1 and UE2, by UE1 as initiator UE, instead of Assistant UE(s). The benefit is that the Assistant UE(s) just assists the ranging operation but does not get the ranging result of the around UEs.
· Sol#17 proposes that UE1 selects Assistant UE and triggers Assistant UE to perform ranging procedure with UE2. In this solution, UE1 broadcast the Ranging/Sidelink positioning request, and if no response from UE2 is received, it selects one or multiple assistant UE who sends the response first. After that, UE1 initiates Ranging/Sidelink positioning procedure with the selected Assistant UE(s), which then also trigger the Assistant UE(s) to perform ranging with UE2. The measurement data are finally shared among UE1, UE2 and the Assistant UE(s) for result calculation. 
The main difference between Sol#16 and Sol#17 includes
· Assistant UE selection: UE1 or UE2 selects Assistant UE (Sol#16), UE1 selects Assistant UE (Sol#17)
· Ranging procedure between Assistant UE(s) and UE2: initiated by UE 2 (Sol#16), initiated by Assistant UE (Sol#17)
· Result calculation: UE1 calculates raging result (Sol#16), Assistant UE or UE1 or UE2 calculates raging result (Sol#17),
· Sol#26 proposes a functional split and positioning protocol to enable the support of SL positioning and ranging. It focuses on the concept of “Location Server”, and proposes that the functionality offered to the UE by a location server can also reside in a UE (no longer limited as a “network” entity), termed as a “SL Positioning Server UE”, to support ranging/SL positioning operations between UEs without any network involvement. The SL Positioning Server UE can provide assistant info to Target UE or obtain reference info from Reference UE. Security issues should be considered by SA3 WG for this newly introduced UE type.
· Sol#27 mainly discusses LMF selection for its involvement in Ranging/Sidelink positioning, and is related to KI#2, KI#3, KI#4, KI#5, KI#6, and KI#7.
· Sol#28 specifies the LMF involved Ranging/Sidelink positioning procedures. 3 modes of ranging result calculation are defined, which are UE-based, LMF-based and hybrid calculation. LMF determines the result calculation mode based on LMF/UE capability, UE preference and operator policy. This solution provides a general procedure of LMF triggered Ranging/Sidelink positioning, which can be applied to Ranging/Sidelink positioning with assistant UE, Network assisted Sidelink positioning, and Ranging/Sidelink positioning exposure to a third-party UE, AF or 5GC NF.
· Sol#29 addresses Assistant UE involved periodic ranging. It specifies a common scenario for V2X applications where fixed Assistant UEs (e.g., RSUs) help to track the relative position of two moving cars on a highway with another car in-between. To maintain the assistive ranging service when the working Assistant UE is too far from the targets to continue its ranging assistance, the solution proposes that during each cycle of the periodic ranging, the Target UE itself performs ranging service check to determine whether it is necessary to initiate a new round discovery for a new Assistant UE. This solution can be compatible with other solutions, and serve as a supplement to address the periodic ranging scenarios.
Sol#30 proposes that the UE1 and UE2 perform ranging measurement with the selected assistant UEs independently, and share the ranging result to complete ranging calculation. The Assistant UEs are discovered and selected by UE1 and UE2 by any solutions for KI#3, and are only involved in measuring but not in result collection or calculation. Sol#16 and Sol#30 shares same principles, such as UE2 is reachable by UE1 via direct communication or relay, UE2 initiates ranging procedure with Assistant UE and the Assistant UE is not involved to final ranging result calculation for privacy protection. The main difference between Sol#16 and Sol#30 is Assistant UE discovery and selection:
· Sol#30 reuses discovery solutions of KI#3 and enhance Ranging/Sidelink positioning request/response for Assistant UE selection, no additional impact Assistant UE
· Sol#16 proposes that Assistant UE needs to discover UE2 based on discovery message received from UE1, and Assistant UE is selected during discovery procedure.
* * * * Next change (all new)* * * *
[bookmark: _Toc50130771][bookmark: _Toc50134085][bookmark: _Toc50134429][bookmark: _Toc50557385][bookmark: _Toc50549071][bookmark: _Toc55202379][bookmark: _Toc57210006][bookmark: _Toc57366397][bookmark: _Toc68086346][bookmark: _Toc112773503]8.X	Key Issue #2: Ranging service operation procedure with the assistance of another UE
For Key Issue #2: Ranging service operation procedure with the assistance of another UE, the followings are taken as conclusions:
For Assistant UE discovery and selection,
[bookmark: _Hlk116379233]-	Both Model A and Model B can be used for Assistant UE discovery. 
[bookmark: _Hlk116378741]-	Both SL Reference UE and Target UE can select Assistant UE(s) based result of Assistant UE discovery. SL Reference UE and Target UE  negotiate the Assistant UE selection . 
Editor's note: For 5G ProSe case, whether U2U relay discovery and selection mechanism is supported is FFS.
Editor's note: In V2X case, Assistant UE discovery will be determined during normative phase.
For Ranging/SL Positioning procedure with Assistant UE(s):
-	SL Reference UE triggers the selected Assistant UE(s) to perform Ranging/SL Positioning procedure with Target UE, and gets the ranging result between the selected Assistant UE(s) and Target UE from the selected Assistant UE(s). SL Reference UE calculates the final Ranging result based on the ranging result between the selected Assistant UE(s) and SL Reference UE and the received ranging result between the selected Assistant UE(s) and Target UE. Or,
[bookmark: _Hlk116378765][bookmark: _Hlk116379080]-	SL Reference UE and Target UE perform the Ranging/SL Positioning operation procedure with the selected Assistant UE(s) respectively. Then the measurement/result obtained by SL Reference UE and Target UE are used by the SL Reference UE or Target UE to calculate the final ranging result.
· A scheduled ranging time for ranging service operation with Assistant UE(s) is used to get more accurate ranging result. SL Reference UE or Target UE can decide a scheduled ranging time, and share with each other or the selected Assistant UE.
-	For the Assistant UE involved for periodic Ranging/SL Positioning service request, the Target UE determines whether to keep using the existing Assistant UE, reselect a new Assistant UE or no use of Assistant UE based on e.g. signal strength or whether LOS path exists:.
· [bookmark: _Hlk116495857]If the assistant UE is still required, the existing Assistant UE continues to be used, or a new Assistant UE is discovered and selected.
· If the assistant UE is no longer required, the target UE can switch to  direct ranging operation for the next Ranging/SL Positioning.
NOTE 1:	It’s up to implementation on when the Target UE performs ranging service check to determine to change Assistant UE.
NOTE 2: The determination of using assistant UE and the assistant UE selection/reselection should be aligned with the mechanism defined by RAN WGs.
NOTE 3:	Coordination with RAN WGs is needed for the determination of Ranging/SL Positioning method for the ranging between the selected Assistant UE(s) and SL Reference UE/Target UE, during the normative phase.
NOTE 4:	Coordination with SA3 is needed for security aspect.

* * * * End of changes * * * *
3GPP
SA WG2 TD

