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1 Introduction
In RAN#98e meeting, the SI for R18 positioning evolution was completed and the following WI was set up in [1]. The objective of this work item is to specify solutions to introduce sidelink ranging/positioning, to introduce integrity for RAT-dependent positioning methods, to enable LPHAP use-case 6 defined in TS 22.104, to improve positioning accuracy, and to introduce support of positioning for RedCap UEs. 
In last meeting, RAN4 has discussed general RRM impact of the above aspects with conclusions captured in [2]. RAN1#112 meeting has also discussed the work item and the agreements were captured in [3]. In this paper, we further discuss the potential RRM requirements for sidelink positioning based on RAN1 progress. 
2 Discussion
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Based on the following objective in the WID, all coverage scenarios (in-coverage, out-of-coverage and partial coverage) will be considered for SL positioning and both PC5-only and joint PC5-Uu scenarios will also be considered. In last RAN4 meeting, it was agreed that RAN4 will prioritize requirements for SL positioning measurements performed by the UE only on the PC5. We understand this means measurement is performed based on SL PRS but it doesn’t preclude that the network provide assistance data even in in-coverage and partial coverage scenarios. For the joint PC5-Uu scenario, we can wait for more progress in RAN1/2. 
	· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 


Proposal 1: RAN4 to define the requirements for SL positioning to support all the coverage scenarios (in-coverage, out-of-coverage and partial coverage). 
Proposal 2: RAN4 wait for more progress of RAN1/2 for the requirements for joint PC5-Uu scenarios. 
Based on the discussion and conclusions in RAN1#112 meeting, the SL PRS-RSRP，SL PRS-RSRPP，SL-PRS based RTOA，SL-PRS based AoA/ZoA and SL-PRS based Rx-Tx measurement are defined for SL positioning. RAN4 needs to define the requirements for these measurements based on the definitions in RAN1. And with the reference to R17 positioning measurement, the SL positioning measurement requirements can be defined for both with gap and without gap cases. But for AOA/ZOA measurement, it is UL measurement performed by TRP in R17 and no measurement requirements or accuracy requirements are defined. So for SL positioning, we need to discuss firstly whether and how to define the requirements for SL-PRS based AOA/ZOA. In our understanding, the SL-PRS based AOA/ZOA is performed by anchor UE which needs to derive the position of another UE (target UE) which is similar as TRP but it may not have the same processing and management capability as TRP. To guarantee the positioning performance, it is better to define the requirements for SL-PRS based AOA/ZOA. For measurement requirements, it can be the same as other measurements. But for accuracy requirements, it need further study and evaluation in performance part. 
	Agreement
SL PRS reference signal received power (SL PRS-RSRP)
· is defined as the linear average over the power contributions (in W) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
Agreement
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.
Agreement
SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from a UE, relative to the RTOA Reference Time. The SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· FFS on how to select between SFN 0 or DFN 0 for determination of T0.
· FFS: the source for the reference timing
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS on how to select between SFN or DFN
Agreement
Support both GCS and LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
· FFS on the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS
Agreement
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]For definition of SL-PRS based Rx-Tx measurement, downselect one of the following alternatives in RAN1# 112b to minimize the impact of UE reference timing offset and mobility
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt2: SL-PRS transmission time based on the sidelink PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.


Proposal 3: RAN4 to define the measurement requirements and accuracy requirements for SL PRS-RSRP, SL PRS-RSRPP, SL-PRS based RTOA and SL-PRS based Rx-Tx measurement with and without measurement gap. 
Proposal 4: RAN4 to define measurement requirements for SL-PRS based AoA/ZoA. Further discuss and evaluate whether and how to define the accuracy requirements for SL-PRS based AOA/ZOA. 
From RAN1#112 meeting, the SL positioning reference signal is under design in RAN1. And the design is similar as DL PRS which uses Gold sequence and comb-based multiplexing. For the measurement requirements for SL positioning, the R17 PRS measurement requirements can be the baseline and the difference between PRS and SL PRS design, such as resource periodicity, UE processing capability and the number of samples, Rx beams etc., needs to be further studied. Also gap sharing and impact of Uu positioning and RRM measurement should be considered. 
Proposal 5: For the measurement requirements for SL positioning, the R17 PRS measurement requirements can be the baseline taking the following possible differences into account: 
· UE processing capability
· Number of samples
· Number of Rx beams
· Gap sharing with Uu positioning and/or RRM measurement
For the accuracy requirements, RAN4 needs to wait for RAN1 progress on the SL PRS design to conduct the simulation assumption and need to discuss the scenarios and channel model used for simulation and for specifying the accuracy requirements. 
Proposal 6: For the accuracy requirements for SL positioning, RAN4 to discuss the scenarios and channel model used for simulation and wait for more progress from RAN1 on the SL PRS configuration. 
3 Summary
In this paper, we discuss the RRM aspects on sidelink positioning and the following proposals are given: 
Proposal 1: RAN4 to define the requirements for SL positioning to support all the coverage scenarios (in-coverage, out-of-coverage and partial coverage). 
Proposal 2: RAN4 wait for more progress of RAN1/2 for the requirements for joint PC5-Uu scenarios. 
Proposal 3: RAN4 to define the measurement requirements and accuracy requirements for SL PRS-RSRP, SL PRS-RSRPP, SL-PRS based RTOA and SL-PRS based Rx-Tx measurement with and without measurement gap. 
Proposal 4: RAN4 to define measurement requirements for SL-PRS based AoA/ZoA. Further discuss and evaluate whether and how to define the accuracy requirements for SL-PRS based AOA/ZOA. 
Proposal 5: For the measurement requirements for SL positioning, the R17 PRS measurement requirements can be the baseline taking the following possible differences into account: 
· UE processing capability
· Number of samples
· Number of Rx beams
· Gap sharing with Uu positioning and/or RRM measurement
Proposal 6: For the accuracy requirements for SL positioning, RAN4 to discuss the scenarios and channel model used for simulation and wait for more progress from RAN1 on the SL PRS configuration. 
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