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1 Introduction
In last meeting, the core part maintenance for sidelink positioning and CPP was discussed with conclusions captured in [1]. In this paper, we further discuss the maintenance issues for sidelink positioning and CPP and give our proposals. 
2 Discussion
Sidelink positioning
In last meeting, the measurement period requirement for SL-PRS based measurements are updated and agreed as below. 
	Agreements:
· 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.
· UE may drop the SL PRS measurement samples if the number of active slots and number of active resources per slot for the ongoing SL PRS measurement exceed the UE capabilities
· For the case of single sample measurement the whole measurement is not performed
· 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 within 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 within the UE capabilities, and minimum processing time.
· Note: for CR stage the references to specific UE capabilities will be added
· In the measurement period formula for SL PRS measurements, clarify that the duration of one SL PRS sample  is one slot.
· The measurement period formula () agreed in RAN4#109 applies for each individual SL PRS resource measured by a UE.
· The common understanding is that UE shall receive multiple PRS resources in parallel without impact on the PRS measurement period while both the number of active slots and number of active resources per slot for the ongoing measurement are within the UE capabilities.  
Agreements:
· Update the definition of Nsample as the following: 
·  = 1 for SL-PRS BW > 48 PRBs,
·  = 4 for SL-PRS BW ≤ 48 PRBs
· FFS whether for 48 PRBs SL-PRS BW a lower number of samples can be used based on performance results. 
Agreements:
· Measurement requirements for SL Rx-Tx apply for maximum delay (Dmax) between the PRS transmission and the reception of the SL PRS from the Tx UE. Dmax is 160 ms. 


But there are still some issues about UE behaviour and requirements applicability to be discussed and clarified. 
Regarding the impact of other signals/channels, As we discussed in previous 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 1: 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. 
Regarding the impact of network coverage change, one argument 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. 
Regarding 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. 
[bookmark: OLE_LINK36]Proposal 2: 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, For SL RSTD measurement, in previous 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 3: 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 4: 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). 
Carrier phase positioning
In last meeting, some clarifications on the measurement requirements for CPP were discussed and agreed as below: 
	Agreements:
· Define CPP measurement requirements with multiple PFLs used for legacy measurements and CPP measurements done on a single PFL
· When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3 (Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted):
· For a single PFL: existing requirements without time window apply.
· FFS: When multiple PFLs are configured for legacy measurements.
· FFS: For UE configured for DL RSCPD with RSTD, when [LMF does not request the UE to perform legacy measurements in the measurement time window or] UE does not support FG 41-2-8 (Support to perform legacy measurements inside the indicated time window only for DL TDoA):
· For a single PFL: existing requirements ignoring time window apply for legacy measurements, [FFS requirements for RSCPD].
· FFS: When multiple PFLs are configured for legacy measurements.
· FFS: For UE configured for DL RSCP with UE Rx-Tx, when [LMF does not request the UE to perform legacy measurements in the measurement time window or] UE does not support FG 41-2-9 (Support to perform legacy measurements inside the indicated time window only for multi-RTT):
· For a single PFL: existing requirements ignoring time window apply for legacy measurements, [FFS requirement for RSCP].
· FFS: When multiple PFLs are configured for legacy measurements.



But there are still some FFS to be clarified which is mainly for the UE capability of indicated time window support. The corresponding capability is defined in RAN1 as: 
	41-2-3
	Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted
	Support of Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted
	Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted is not supported

	41-2-8
	Support to perform legacy measurements inside the indicated time window only for DL TDoA
	Support to perform legacy measurements inside the indicated time window only
	The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window

	41-2-9
	Support to perform legacy measurements inside the indicated time window only for multi-RTT
	Support to perform legacy measurements inside the indicated time window only
	The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window

	41-2-10
	Support to perform legacy measurements inside the indicated time window only for DL AoD
	Support to perform legacy measurements inside the indicated time window only
	The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window



When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3 (Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted), it was agreed that existing requirements without time window apply for the case of single PFL. When multiply PFLs are configured for legacy measurement, we think the existing requirements without window still apply for both legacy measurement and CPP measurement. 
Proposal 5: When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3, existing requirements without time window apply for both legacy measurement and CPP measurement. 
For UE supporting FG 41-2-8, 41-2-9 or 41-2-10, the UE will perform legacy measurement on indicated PRS resources within time window only. Otherwise, UE will perform legacy measurement using all the indicated PRS resources within and outside time window. 
Based on the interpretation above, if UE does not support FG 41-2-8/41-2-9, no matter for single PFL or multiply PFLs, the existing requirements without time window apply for legacy measurements. But since the indicated time window is configured, CPP measurements can only be performed within time window, i.e., the new defined requirements with time window apply. 
Proposal 6: For UE configured for CPP measurement with legacy measurement, when UE does not support FG 41-2-8/41-2-9, 
· The existing requirements without time window apply for legacy measurement.
· The requirements with time window apply for CPP measurement.

3 Summary
In this paper, we discuss the maintenance issues on sidelink positioning and CPP, and the following proposals are given: 
For sidelink positioning: 
Proposal 1: 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 2: Do not define the SL-PRS based measurement period requirements when there is network coverage change or Uu link connection distortion. 
Proposal 3: 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 4: 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). 
CPP measurement
Proposal 5: When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3, existing requirements without time window apply for both legacy measurement and CPP measurement. 
Proposal 6: For UE configured for CPP measurement with legacy measurement, when UE does not support FG 41-2-8/41-2-9, 
· The existing requirements without time window apply for legacy measurement.
· The requirements with time window apply for CPP measurement.
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