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1 Introduction
In last meeting, RAN4 has discussed the RRM requirements of the sidelink positioning with conclusions captured in [1]. And in RAN#102 meeting, the core part of Rel-18 positioning was announced to be completed. In this paper, we further discuss the maintenance issues for sidelink positioning and give our proposals. 
2 Discussion
In last meeting, the measurement period requirement for SL-PRS based RSTD is defined as below. 
	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. 
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]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


The requirements are defined assuming the SL-PRS is from one UE and the requirements for multiple UEs are FFS. If multiple samples are assumed for each UE and the SL-PRS is periodic, UE may process the SL-PRS resources from one UE in the interval of the SL-PRS resources of another UE, i.e., the total measurement period is the maximum of measurement period for each UE. But if single sample is assumed for each UE, the total measurement period is the sum of the measurement time for each UE. Considering SL-PRS may be aperiodic or the interval of the resources from different UE is uncertain, to define the minimum requirements, sum approach can be used to define the requirements. 
Proposal 1: The SL PRS measurement period for multiple UEs is the sum of the measurement period for each UE. 
For Nsample, there is ambiguity on the division of bandwidth and the requirements for SL-PRS BW=48 PRBs are not clear. Based on the simulation results summary in [2], only when SL-PRS BW=24 PRBs, the results for 1 sample is worse. When SL-PRS BW=48PRBs, the results for 1 sample is acceptable. And when we define the accuracy requirements for Nsample = 1, the value should be based on the results of 48PRBs. So the requirements for 48PRBs should be grouped into Nsample = 1. 
Proposal 2: Update the definition of Nsample as the following: 
·  = 1 for SL-PRS BW≥48 PRBs,
·  = 4 for 24 PRBs≤SL-PRS BW＜48 PRBs
For the impact of other signals/channels, the following way forward is captured in [1]: 
	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.


As we discussed in last meeting, based on RAN1 agreements, for dedicated resource pool for SL positioning, there are no other signals/channels allocated, i.e., no need to consider the impact of other signals/channels. For shared resource pool, there are other resources allocated but TDMed with SL-PRS. If anchor UEs are not synchronized, how to handle the collision between SL-PRS from one anchor UE and the other signals from another anchor UE is left to RAN1. From RAN4 perspective, the requirements applicability of legacy PRS measurement can be reused, i.e., the requirements for shared resource pool apply when no SL-PRS is dropped during the measurement period. 
In previous meeting, one case was raised when selection/reselection of V2X Synchronization Reference Source occurs during SL PRS based measurement period. Based on existing sidelink requirements in 12.4, for certain cases, UE is allowed to drop some of V2X data and SLSS transmission during the detection time. If SL PRS is dropped, the measurement period requirements would be impacted. This may be the possible case, but we think we don’t need to differentiate every case when PRS is dropped. And the approaches in legacy PRS measurements can be reused, i.e., add a general description that the requirements apply provided that SL PRS was not dropped during the measurement period. 
Proposal 3: The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. No need to further define the requirements when SL-PRS is dropped. 
For the impact of network coverage change, one argument in last meeting is that the SL-PRS resource allocation may be interrupted or stopped when there is coverage status change, but as far as we know, there is no such behaviour defined in RAN1/2. And based on the agreed requirements, no factor will be impacted by the network coverage change. So we think no need to consider the scenario change, i.e. the requirements should still apply. 
For the impact of Uu link connection, since the requirements we are defining is PC5-only requirement which is based on SL transmission in existing SL system, we need to identify which Uu link procedure would impact the SL-PRS transmission/reception and measurement based on existing specification. 
In the current specification, the interruption to V2X sidelink due to active BWP switch and due to transitions between active and non-active during DRX is defined, and there is no any other requirement defined for SL transmission impacted by Uu link change. When there is interruption to V2X sidelink during the SL PRS measurement period, the measurement period may be extended. But similarly as proposal 2, we don’t need to define the exact delay when interruption happens but can add the general description in the requirements applicability. 
Observation 1: There is no discussion in RAN1 on the UE behaviour when there is coverage status change or Uu link connection change. 
[bookmark: OLE_LINK36]Proposal 4: Do not define the SL-PRS based measurement period requirements when there is network coverage change or Uu link connection distortion. 
For the UE behaviour when synchronization reference source change, when the synchronization resource change occurs at Rx side, i.e., at the UE which is performing the measurement, the following agreements are captured in [1]: 
	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 RSTD measurement, in last meeting, one case was raised when the change occurs between the measurement on reference Tx UE and the target Tx UE within one sample. In such case, the Tx timing will be impacted and UE should restart the measurement. But in other cases, we think the UE behaviour is similar as legacy RSTD measurement and UE should continue the measurement when there is synchronization reference source change. We suggest updating the impact for RSTD measurement. 
For bidirectional measurement (i.e., UE Rx-Tx measurement), the Tx timing may be different before and after the change. Although UE can continue the measurement, the accuracy may not be guaranteed. In such case, UE is allowed to restart the UE Rx-Tx time difference measurement. But we think the general description similar as legacy measurement is enough and no need to define exact requirements based on the number of restarts. 
Proposal 5: When the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· for SL RSTD measurements, 
· If the synchronization resource change occurs between the measurement on reference Tx UE and the target Tx UE within one sample, UE shall restart the RSTD measurement and the measurement period can be longer. 
· Otherwise, UE shall continue the measurement and the existing measurement period applies. 
· for SL PRS based Rx-Tx measurement, 
· UE shall restart the measurement after change and the previous measurement samples are dropped.  
When the synchronization reference source changes occurs during the measurement period at Tx side, the receiving timing for all the measurement will be impacted, and the measurement shall be restarted. 
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Proposal 6: When the synchronization reference source change occurs during the measurement period at Tx side, the measuring UE shall restart the SL PRS-based timing measurements (SL Rx-Tx, SL RSTD, and SL RTOA). 
3 Summary
In this paper, we discuss the maintenance issues on sidelink positioning and the following proposals are given: 
Observation 1: There is no discussion in RAN1 on the UE behaviour when there is coverage status change or Uu link connection change. 
Proposal 1: The SL PRS measurement period for multiple UEs is the sum of the measurement period for each UE. 
Proposal 2: Update the definition of Nsample as the following: 
·  = 1 for SL-PRS BW≥48 PRBs,
·  = 4 for 24 PRBs≤SL-PRS BW＜48 PRBs
Proposal 3: The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. No need to further define the requirements when SL-PRS is dropped. 
Proposal 4: Do not define the SL-PRS based measurement period requirements when there is network coverage change or Uu link connection distortion. 
Proposal 5: When the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· for SL RSTD measurements, 
· If the synchronization resource change occurs between the measurement on reference Tx UE and the target Tx UE within one sample, UE shall restart the RSTD measurement and the measurement period can be longer. 
· Otherwise, UE shall continue the measurement and the existing measurement period applies. 
· for SL PRS based Rx-Tx measurement, 
· UE shall restart the measurement after change and the previous measurement samples are dropped.  
Proposal 6: When the synchronization reference source change occurs during the measurement period at Tx side, the measuring UE shall restart the SL PRS-based timing measurements (SL Rx-Tx, SL RSTD, and SL RTOA). 
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