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Introduction
In RAN4#109 meeting, there are discussions on the RRM impacts of SL positioning and outcomes are captured in the WF [1]. In this paper, we provide our views on the maintaining issues of RRM requirements for SL positioning.
Discussion
[bookmark: _Hlk131435397]Measurement requirements
Measurement requirements for multiple UEs
In RAN4#109 meeting, some issues of measurement period requirements for SL-PRS has been discussed and the agreement is captured as
	[bookmark: _Hlk157411441]Issue 1-1-1: Measurement period requirements for SL-PRS based RSTD: 
Agreements:
· The measurement period requirements for SL-PRS based RSTD is defined as: 

· The definition of S is  assuming the UE measures the SL-PRS for at least one UE.  
· , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS while satisfying the condition: satisfying  ≥ 
· , which includes both the duration () of SL-PRS resources of the last sample and minimum processing time. 
· The SL PRS measurement period for measurement on SL-PRS for multiple UEs is FFS.  


In the current requirements for multiple PFLs, an margin for resource alignment is added as (L-1)*max(Teffect,i), to account for the time before the PRS resource on the next PFL to occur.
[bookmark: _Hlk157695271]In SL positioning, the measurement periods for SL RSTD for multiple UEs can refer to the TRSTD, Total in NR positioning for multiple frequency layers.

Where,
	 is the index of positioning SL UE,
	 is total number of positioning SL UE, and
	 is the periodicity of the SL RSTD measurement of positioning SL UE n
 is the measurement period for SL RSTD measurement of positioning SL UE n
Same framework also applies for other SL-PRS measurements.
Proposal 1: For multiple UEs measurements, an margin is added as (N-1)*max(Teffect,n), to account for the time before the SL-PRS resource on the next SL UE to occur. Where n is the index of positioning SL UE, N is total number of positioning SL UE.
[bookmark: _Hlk157695329]UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx/Tx side
[bookmark: _Hlk157695384]In the last meeting, following agreements about SL-based UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx/Tx side were reached as
	Issue 1-1-3: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx side
Agreements:
· When the synchronization reference source changes occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· for SL RSTD measurements, 
· [UE shall restart the measurement and measurement period can be longer. ]
· for SL RTOA measurements, 
· UE shall restart the measurement after change and the previous measurement samples are dropped.  
· for SL PRS based Rx-Tx measurement, 
· FFS: The measurement delay when restarting:
·  , where K is the number of restarts.
· Option 2A: No need to define a limit for K (like in LTE).
· Option 2B: Maximum limit for K is defined, e.g., K≤Kmax, Kmax=TBD.
Issue 1-1-3a: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Tx side
Proposals: 
· Option 1: 
· Upon the synchronization source change at the anchor UE, the measuring UE shall restart the SL PRS-based timing measurements (SL Rx-Tx, SL RSTD, and SL RTOA).
· The measurement reporting delay requirements can be defined to cover any of the synchronization source change at the measuring UE and/or any of the anchor UEs, e.g.:
 , where K is the number of restarts due to the synchronization source change at the measuring UE and/or at any of the anchor UEs.
· Option 1: No need to define a limit for K (like in LTE).
· Option 2: Maximum limit for K is defined, e.g., K≤Kmax, Kmax=TBD.



For SL RSTD and RTOA, RAN1 has agreed to introduce mechanisms to mitigate the impact of synchronization errors between anchor UEs for SL-TDOA based measurements, e.g. exchange of synchronization information of anchor UEs between a UE and LMF or another UE. 
	RAN1#115
Agreement
Update previous agreement on synchronization information exchange with the following modification:
	To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· [If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE]
· If the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further provide cell identity information
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs





According to RAN1, there may not be needed to drop or restart the measurement for SL-RSTD and SL-RTOA, UE shall continue the measurement after the change. However, the exchanged synchronization information may not be provided in time, the simplest way for RAN4 is to define the behaviour as restart the measurement.
Proposal 2: For SL RSTD and RTOA measurements, UE shall restart the measurement after the synchronization reference source change at Tx/Rx side.
[bookmark: _Hlk157421311]For SL-PRS Rx-Tx measurements, the impact of the sync error can be mitigated by the new definition if UE report the Tx time stamp according to RAN1. In this definition, LMF/UE could request UE to report the Tx time stamp via high layer parameter. If UE could not report the Tx time stamp, legacy definition is used and UE needs to restart the measurement when sync source change occurs. 
Proposal 3: For SL-PRS Rx-Tx measurements:
· If the UE reports the transmission timestamp of a SL PRS, it shall continue the measurement after the synchronization reference source change at Tx/Rx side.
· Else, UE shall restart the SL Rx-Tx time difference measurement
[bookmark: _Hlk157697063][bookmark: _Hlk149413636]Impact of other channel/signals/SL procedures
[bookmark: _Hlk157697091][bookmark: OLE_LINK14]In the last meeting, following WF are made as
	Way forward: 
· FFS: SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures (e.g., Selection/Reselection of V2X Synchronization Reference Source).
· FFS: If the reception/transmission of the slots containing SL-PRS is dropped, 
· Option 1A: the measurement period can be extended but the exact extension is not specified. 
· [bookmark: _Hlk157435524]Option 1B: the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.


Where, 
· L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax.



SL UE may intend to change its synchronization reference source in some conditions, e.g, when UE is close to the edge of the cell. During the procedure of selection/reselection of new synchronization source, the reception/transmission of the slots containing SL-PRS may be dropped and the details of this procedure are analysed in out contribution [2]. 
In order to obtain a valid SL-PRS measurement result, the UE needs to extend the measurement duration time to measure additional SL-PRS sample when SL-PRS is dropped. The measurement period shall be related to the following two factors
a) The measurement time of Nsample SL-PRS samples required to obtain a valid measurement result;
b) The measurement time for the additional L SL-PRS samples that the UE is allowed to acquire. Among them, L needs to be less than or equal to Lmax, otherwise the UE will restart or cease the measurement;
For example, the SL-PRS RSTD measurement period can be rewrite as


Where L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax.
Proposal 4: SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures.
Proposal 5: If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.


Where, 
L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax
Conclusion
[bookmark: _Hlk23953093]In this contribution, we provided our views on the RRM requirements for sidelink positioning. Based on analysis following proposals are present.
Proposal 1: For multiple UEs measurements, an margin is added as (N-1)*max(Teffect,n), to account for the time before the SL-PRS resource on the next SL UE to occur. Where n is the index of positioning SL UE, N is total number of positioning SL UE.
Proposal 2: For SL RSTD and RTOA measurements, UE shall restart the measurement after the synchronization reference source change at Tx/Rx side.
Proposal 3: For SL-PRS Rx-Tx measurements:
· If the UE reports the transmission timestamp of a SL PRS, it shall continue the measurement after the synchronization reference source change at Tx/Rx side.
· Else, UE shall restart the SL Rx-Tx time difference measurement
Proposal 4: SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures.
Proposal 5: If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.


Where, 
L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax
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