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Introduction
RAN4 completed RRM core requirements for Rel-18 SL positioning in RAN4#109. New agreements and open issues were captured in a WF [1].
In this paper, we provide our views and proposals on remaining maintenance issues.
Discussion
 Measurement period
RAN4 reached the following agreements on the measurement period requirements for SL positioning measurements in RAN4#109 [1].
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.  
Issue 1-1-1a: Nsample in measurement period requirements for SL-PRS based RSTD: 
Agreements:
·  in measurement period requirements for SL-PRS based RSTD:
·  = 1 for SL-PRS BW>48 PRBs,
·  = 4 for SL-PRS BW≥24 PRBs


Issue 1-1-1b: The definition one sample
Agreements:
· 1 sample for 1 Tx SL UE is one SL PRS resource within one slot. 
Issue 1-1-2: Measurement period requirements for other SL-PRS based measurements: 
Agreements:
· The measurement period of SL-PRS based AoA/ZoA is the same as that of SL-RSTD. 
· The measurement period of SL Rx-Tx for definition # 2:
· Same as that of SL RSTD if the UE transmits SL PRS before the reception of the SL PRS from the Tx UE. 
· Additional time uncertainty for waiting for actual transmission needs to be accounted in the measurement period if the UE transmits SL PRS after receiving SL PRS from the Tx UE. 
· Requirements in both cases above apply for maximum delay (Dmax) between the PRS transmission and the reception of the SL PRS from the Tx UE. Dmax is [160] ms. 


Some applicability conditions related to the SL PRS processing capability (FG 41-1-1) were overlooked in the above agreement for issue 1-1-1. Specifically, FG 4-1-1 comprises the following components [2]:
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.
In our view, the measurement period requirement specified by RAN4 does not apply in any scenario where the processing capabilities of the UE are exceeded. In particular, RAN4 should clarify that the measurement period requirement applies only if the UE capabilities reported in components 2 and 3 are not exceeded. If either one is exceeded, the measurement period can be extended by an unspecified amount.
Proposal 1: The measurement period for SL PRS measurements apply provided components 2 and 3 in the SL PRS Processing Capability FG 41-1-1 are not exceeded. If either capability is exceeded while the UE is performing SL PRS measurements, the measurement period can be longer.
Additionally, some parameters in the agreed measurement period formula in issue 1-1-1 were left unspecified. For instance, in the agreed CR, the processing time  was left as TBD. In our view the processing time should correspond to FG 41-1-1 component 4.
Proposal 2: In the measurement period formula for SL PRS measurements, the processing time  is given by FG 41-1-1 component 4.
Another parameter left partially unspecified is , the duration of SL PRS sample s. RAN4 agreed that one sample corresponds to one SL PRS resource within one slot. Also, RAN4 agreed that for the last sample

Since the processing time is measured from the end of the slot containing the SL PRS resource (FG 41-1-1, component 4), it would take the UE at least 1 slot plus the processing time to measure the last sample. i.e.  should be set to one slot.
Proposal 3: In the measurement period formula for SL PRS measurements, clarify that the duration of one SL PRS sample  is one slot.
Another important aspect left unspecified was the starting point of the measurement period. When SL PRS resources are measured in the same time slot with a single sample , it is reasonable to select the starting point of the measurement period as the start of the time slot containing the SL PRS resources. That choice would be consistent with the agreed expression for . Generalizing to the case of multi-sample measurements , one could consider the start of the measurement period as start of the time slot containing the first sample of the SL PRS resources. That would work assuming the first sample of all the SL PRS resources are transmitted in the same time slot. Of course, that may not always be the case since different UEs may start transmitting SL PRS at different times.
One straightforward way to generalize the measurement period requirement to scenarios where SL PRS resources from multiple UEs are transmitted at different times would be to apply the requirement above individually to each SL PRS resource. i.e. the measurement period may start at a different time for each SL PRS resource, depending on when the resource is transmitted.
Proposal 4: The measurement period formula () agreed in RAN4#109 applies for each individual SL PRS resource measured by a UE.
Proposal 5: The measurement period for each SL PRS resource starts at the beginning of the slot carrying the first sample of that resource.
To report SL RSTD, a UE needs to measure at least one SL PRS resource from two different Tx UEs. The two SL PRS resources could be received in the same time slot or in different time slots. Clearly, any time difference in transmitting/receiving the SL PRS resources over the PC5 interface would have an impact on measurement reporting delay. Also, similar to RSTD in Uu positioning, there should be a limit on the time separation between SL PRS resources used to calculate RSTD to avoid large degradation due to clock/frequency drift.
Proposal 6: The SL RSTD measurement period ends after the UE has measured SL PRS resources from at least two different Tx UEs.
Proposal 7: Measurement requirements for SL RSTD apply provided the time separation between the target and reference SL PRS resources is no larger than [160 ms].
Regarding the agreement on the number of samples, it should be noted that SL PRS resources can have allocated with bandwidth smaller than 24 PRBs. Even if RAN4 does not define accuracy requirements for SL PRS BW < 24 PRBs, it would still be useful to have a requirement on number of measurement samples. We propose to revise the agreement as shown below.
Proposal 8: Update the agreement on number of SL PRS samples from RAN4#109:
·  in measurement period requirements for SL-PRS based RSTD:
·  = 1 for SL-PRS BW ≥ 48 PRBs,
·  = 4 for SL-PRS BW < 48 PRBs
 Impact of Synchronization Reference Source changes
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.


On issue 1-1-3, RAN4 reached agreement only for SL RTOA. For SL RSTD, it was not confirmed whether to restart the measurements. The UE needs to measure time of arrival of the target and reference SL PRS resources to calculate RSTSD. All the resources may not be present (transmitted) in the same time slot and the sync reference source change could occur somewhere in between. To avoid corrupted RSTD measurements in that case, the UE should be allowed to restart the measurement period. For SL Rx-Tx measurements, it was previously agreed that the UE restarts the measurements. In our view it is not necessary to limit the number of restarts. If the number of restarts is limited, the UE should not be expected to report the measurements and meet accuracy requirements.
Proposal 9: When a synchronization reference source changes occurs during the SL RSTD measurement period at Rx side, i.e., at the UE which is performing the measurement, the UE is allowed to restart the measurements and the measurement period can be longer.
Proposal 10: Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE.
Regarding the impact of synchronization reference source change for a Tx UE (issue 1-1-3a), our understanding is that the only way to notify a UE performing measurements of such changes would be via sl-RTD-Info, which can be provided in the assistance data for SL-TDOA and SL-TOA positioning methods.
Proposal 11: If a UE receives an updated sl-RTD-Info while performing SL RSTD or SL RTOA measurements, the UE is allowed to restart the measurements and the measurement period can be longer. 
 Miscellaneous
1.1.1.1 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. 


Proposal 12: FFS any impact to SL-PRS measurement requirements due to Uu RLF, RRC re-establishment or handover.
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. 
sue 1-1-7: Impact of network coverage change
· Proposals: 
· Option 1: (CATT)
· The measurement period requirements still apply when there is change of network coverage scenario. 
· Option 2: (Ericsson)
· 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), it can either:
· Scenario 1: restart the on-going SL positioning measurements (if the change impacts the measurement), or 
· Scenario 2: continue the on-going SL positioning measurement (if the change does not impact the measurement).
· RAN4 to discuss the conditions for Scenario 2.
· Option 3: (Huawei)
· RAN4 to discuss the impact coverage status change after requirements for non-transition case are stable.
· Option 4: (Nokia)
· RAN4 to consider all coverage change scenarios to define the SL positioning measurement period requirements after the SL-PRS based measurement procedures are agreed in RAN1.


Proposal 13: No need to define requirements for sidelink positioning measurements when there is a change in network coverage.
Conclusions
Proposal 1: The measurement period for SL PRS measurements apply provided components 2 and 3 in the SL PRS Processing Capability FG 41-1-1 are not exceeded. If either capability is exceeded while the UE is performing SL PRS measurements, the measurement period can be longer.
Proposal 2: In the measurement period formula for SL PRS measurements, the processing time  is given by FG 41-1-1 component 4.
Proposal 3: In the measurement period formula for SL PRS measurements, clarify that the duration of one SL PRS sample  is one slot.
Proposal 4: The measurement period formula () agreed in RAN4#109 applies for each individual SL PRS resource measured by a UE.
Proposal 5: The measurement period for each SL PRS resource starts at the beginning of the slot carrying the first sample of that resource.
Proposal 6: The SL RSTD measurement period ends after the UE has measured SL PRS resources from at least two different Tx UEs.
Proposal 7: Measurement requirements for SL RSTD apply provided the time separation between the target and reference SL PRS resources is no larger than [160 ms].
Proposal 8: Update the agreement on number of SL PRS samples from RAN4#109:
·  in measurement period requirements for SL-PRS based RSTD:
·  = 1 for SL-PRS BW ≥ 48 PRBs,
·  = 4 for SL-PRS BW < 48 PRBs
Proposal 9: When a synchronization reference source changes occurs during the SL RSTD measurement period at Rx side, i.e., at the UE which is performing the measurement, the UE is allowed to restart the measurements and the measurement period can be longer.
Proposal 10: Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE.
Proposal 11: If a UE receives an updated sl-RTD-Info while performing SL RSTD or SL RTOA measurements, the UE is allowed to restart the measurements and the measurement period can be longer. 
Proposal 12: FFS any impact to SL-PRS measurement requirements due to Uu RLF, RRC re-establishment or handover.
Proposal 13: No need to define requirements for sidelink positioning measurements when there is a change in network coverage.
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