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Introduction
RRM core requirements for SL positioning are discussed in RAN4#109, and the outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed. 
· Measurement period
· Impact of synchronization reference source change
· Impact of other channels/signals/SL procedures
· Impact of Uu link connection
· Impact of network coverage changes
 In this paper we will provide our views on RRM requirements for SL positioning.
Discussion
Measurement period
	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.  


The fundamental different between SL PRS and Uu PRS measurement is the introduction of the concept of active resource and active slots, based on RAN1 feature 41-1-1. 
	1. Maximum SL PRS bandwidth in MHz in a resource pool for positioning, which is supported and reported by UE for SL-PRS measurement
2. Maximum number of active SL PRS resources across all configured RPs in a slot assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE
3. Maximum number of slots with active SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE
4. Minimum time after the end of a slot carrying the active SL-PRS resource(s) assuming maximum number of symbols and maximum bandwidth for a UE to finish the SL-PRS resource and the associated PSCCH processing  which is supported and reported by UE


This makes the SL PRS measurement similar to HARQ transmission, i.e. in slot n an Rx UE can take new measurement only when both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities (Components 2 and 3 of FG 41-1-1). In this case, slot n does not have to be separated by the processing time (Components 4 of FG 41-1-1) from the last slot where UE takes measurement, e.g. UE may take measurements in both slot n and n-1, if after taking measurements in slot n-1, both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities.
In case of multiple Tx UEs, an Rx UE may not be able to measure every SL PRS Tx from a Tx UE. If the SCI of a Tx UE is received by the Rx UE at slot n, but the number of active slots or number of active resources per slot exceeds the UE capabilities due to ongoing measurements (from other Tx UEs) taken from earlier slots, the Rx UE will not measure SL PRS from the concerned Tx UE. 
Therefore, there may be a delay uncertainty between the time when an Rx UE receives the assistance data and location request for a Tx UE from SLPP and when the Rx UE can measure the Tx UE. For simplicity, we suggest to define the start of measurement period per Tx UE, which can be defined as when the Rx UE receives the first SCI from the Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities.
Proposal 1: The start of measurement period for a Tx UE is defined as when the Rx UE receives the first SCI from the Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities.
With above definition, the measurement period for multiple Tx UE case can be same as the existing agreement for single Tx UE case, except that the definitions of  and  need to be updated. Currently, the definition of  (the s-th sample) does not consider the UE capabilities, and it needs to be updated that  is the start of the s-th slot when UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities.
The condition  ≥  is not need anymore. It is noted that the condition can be insufficient in some case, e.g. during two samples (SL PRS transmissions) from Tx UE #1, the Rx UE may have taken measurement from another Tx UE #2, and even  for Tx UE #1, the Rx UE may not be able to take measurement in the (s+1)-th slot. On the other hand, the condition may be redundant in some other cases even for single Tx UE. For example, if Rx UE indicates support of 4 active slots and 4 active resources, then the 4 samples from a single Tx UE can be received without waiting for finishing any ongoing measurement. In the extreme case, the 4 samples can be from 4 consecutive slots.
Proposal 2: Update the measurement period as marked in red.

· 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 receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities
· , which includes both the duration () of SL-PRS resources of the S-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities, and minimum processing time.
Impact of synchronization reference source change
	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.


For SL Rx-Tx, we do not support to define limit on the number of restarting. The restart is caused by sync reference source change, and the sync reference source management is a separate procedure from SL PRS measurement. The condition that triggers sync reference source change is also not controlled by UE. We do not see the necessity and feasibility for UE to limit the number of sync reference source change.
Proposal 3: RAN4 not to define the limit on the number of synchronization reference source changes occurring at Rx side during the measurement period. 
	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.


We do not see the need for RAN4 to define Rx UE behavior when the synchronization reference source changes occur at Tx side during the measurement period. 
For SL-TDOA and SL-TOA, the synchronization reference source change at Tx side does not impact the measurement at Rx side, and RAN1/2 has supported a UE to provide its synchronization information including the synchronization reference source to LMF or another UE, so the impact to the positioning fix at the server is already considered. 
For SL-RTT, RAN1 has introduce new definition for Rx-Tx based on actual Tx timing, which is motivated by mitigating the impact of synchronization reference source change at Tx side.
Proposal 4: RAN4 not to define Rx UE behavior when the synchronization reference source changes occur at Tx side during the measurement period. 
Impact of other channels/signals/SL procedures
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 1-1-5: Impact of other channels/signals/SL procedures
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. 
· 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.


Based on the existing agreement or our proposals for the measurement period, we do not see measurement period is impacted by other channels/signals/SL procedures. 
The measurement period is defined based on the time (slot) where UE receives SCI from Tx UE triggering SL PRS measurement, and if a slot containing SL PRS is dropped due to other SL procedures, then UE will not receive SCI in that slot and the slot will not be counted as one sample. This is quite different compared to RRM or PRS measurement in Uu which is based on predefined time interval, e.g. UE is supposed to measure every SMTC occasion for SSB based RRM measurement.
Proposal 5: RAN4 not to define any impact of other SL procedures on the measurement period.
[bookmark: _Hlk155175976]Impact of Uu link connection
	Issue 1-1-6: Impact of Uu link connection 
Proposals: 
· Option 1: 
· Do not define the SL-PRS based measurement period requirements when there is Uu link connection distortion. 
· Option 2: 
· SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 
· Option 3: 
· RAN4 to discuss the impact of Uu link connection distortion after the measurement period requirements for basic scenario (without Uu link connection distortion) are stable. 
· Option 4: 
· If the SL-PRS resource availability is interrupted due to handover or RRC re-establishment at the measuring or anchor UE, then the UE cannot continue the SL positioning measurement. 
· FFS: for RLF. 


Following the same logic as discussed in section 2.4, we do not see measurement period is impacted by Uu link connection.
Proposal 6: RAN4 not to define any impact of Uu link connection on the measurement period.
Impact of network coverage changes
	Issue 1-1-7: Impact of network coverage changes
Proposals: 
· Option 1: 
· Do not define the SL-PRS based measurement period requirements when there is network coverage change. 
· Option 2: 
· When an SL UE determines that its coverage status has changed (e.g., changing between any two of: in-coverage, out-of-coverage, partial coverage, unknown coverage, different coverage range, or even transition period), then:
· The UE shall restart the on-going SL positioning measurement in new coverage conditions. 
· Option 3: 
· RAN4 should consider in-coverage and out-of-coverage scenarios to define the SL positioning measurement period requirements. 


We do not see the impact of coverage status change on SL PRS measurement. 
Based on our understanding of RAN#101 outcome, in Rel-18 both in-coverage and out-of-coverage are to be supported, while partial coverage is not. When coverage status is changed, UE should continue the measurement, and we do not see clear reason to restart the measurement. This is same as other SL procedures, the requirements for which are not impacted by the coverage status.
Proposal 7: RAN4 not to define any impact of coverage status change on the measurement period.
Conclusions
In this paper we provided our views on RRM requirements for SL positioning.
Proposal 1: The start of measurement period for a Tx UE is defined as when the Rx UE receives the first SCI from the Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities.
Proposal 2: Update the measurement period as marked in red.

· 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 receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities
· , which includes both the duration () of SL-PRS resources of the S-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities, and minimum processing time.
Proposal 3: RAN4 not to define the limit on the number of synchronization reference source changes occurring at Rx side during the measurement period. 
Proposal 4: RAN4 not to define Rx UE behavior when the synchronization reference source changes occur at Tx side during the measurement period. 
Proposal 5: RAN4 not to define any impact of other SL procedures on the measurement period.
Proposal 6: RAN4 not to define any impact of Uu link connection on the measurement period.
Proposal 7: RAN4 not to define any impact of coverage status change on the measurement period.
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