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Introduction
RAN4 discussed RRM core maintenance for Rel-18 SL positioning and carrier phase positioning in RAN4#110bis. 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
 SL positioning
Impact of Synchronization Reference Source changes
Regarding the impact of a change in synchronization reference source on SL positioning measurements, RAN4 reached a compromise agreement shown below [1].
Issue 1-1-2: 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 PRS RSTD measurements, 
· UE shall restart the measurement and measurement period can be longer
· Do not define the exact measurement period after the measurement restart in the specification for SL PRS RSTD, Rx-Tx and RTOA measurements
Notes: For SL PRS based Rx-Tx measurements the agreement was reached in RAN4 #108bis (R4-2317308)


A related issue (1-1-4) regarding the impact of a synchronization reference source change at a transmitting UE remains open. For issue 1-1-4, the obvious question is how would a UE performing SL positioning measurements know that such an event occurred at another UE? To our knowledge, there is no procedure defined in other RAN WGs for this purpose and it is certainly not within RAN4 scope for this WI. For multi-sample measurements, a change in the SL PRS timing at the transmitter could impact the measurement accuracy. In fact, the ideal measurement would not be well-defined in that case. In view of these observations, option 2 seems reasonable.
Proposal 1: RAN4 not to define any special UE behavior for a UE performing SL Rx-Tx measurements in the event of a synchronization reference source change at a Tx UE during the SL Rx-Tx measurement period.
Proposal 2: SL Rx-Tx measurement accuracy requirements do not apply in the event of a synchronization reference source change at a Tx UE during the SL Rx-Tx measurement period.
Notwithstanding our proposals above, RAN4 may consider a scenario in which a UE receives new assistance data containing timing synchronization info of SL anchor UEs, i.e. sl-RTD-Info, during the measurement period. This scenario would only apply to SL-TDOA and SL-TOA positioning methods. In that case the UE may be allowed to restart the measurements and the measurement period is extended.
Proposal 3: If a UE receives 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. 
Issue 1-1-4: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Tx side
Proposals
· Option 1a: 
· When the synchronization reference source change occurs during the measurement period at Tx side, e.g., UE receives an updated sl-RTD-Info, the measuring UE shall restart the SL PRS-based timing measurements (SL Rx-Tx, SL RSTD, and SL RTOA). 
· Option 1b: 
· To ensure that the restart of the SL measurement due to the synch source change is not too much delayed, RAN4 specifies the time until which the UE shall report the restarted measurement (e.g., as in LTE) which is extended by the measurement period with each restart (K): 
 .
· No need to specify the maximum allowed value for the number K of restarts.
· Option 2: 
· For synchronization reference source change occurs at Tx side, measurement accuracy requirements do not apply and no specific UE behaviour is defined.
· Option 3: 
· RAN4 to send an LS to RAN1 for getting clarification on how the measuring UE is informed about the synchronization reference source change at the Tx UE side. 
· Option 4: 
· 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.
· Option 5:
· If the UE receives an indication of the synchronization source change at a transmitting anchor UE by SL-RTD-Info [37],  while the UE is performing the [TBD] measurements, then the measuring UE shall restart the SL RTOA measurement after the synchronization reference source change, in which case the UE is allowed to extend the  measurement period.


 Carrier phase positioning
Measurement period
RAN4 previously agreed to define CPP measurement requirements for scenarios where multiple PFLs are configured in the DL PRS assistance data and CPP measurements are performed in a single PFL [2]. However, currently there are no measurement period formulas in the specifications to fully address these scenarios.
Issue 2-1-1: Clarification on the PRS measurement period requirements for DL RSCP/DL RSCPD: 
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.

ue 2-1-4: Requirements applicability regarding MG reconfiguration
Agreements:
· If during the measurement period, the MG pattern is reconfigured or time window for carrier phase measurement is reconfigured, the measurement period for RSCPD with RSTD and RSCP with UE Rx-Tx can be longer. 
Issue 2-1-5: Impact of UE mobility
Agreements:
· Uphold the previous agreement at RAN4#108. 


In our view, when multiple PFLs are configured, the measurement delay for the primary (timing) measurement applies for all the PFLs where CPP measurements are not performed. For the PFL where CPP measurements are performed, the measurement delay should take into account the indicated PRS resource sets and time windows, if provided by the LMF. When no time windows are configured or when periodic time windows are configured, there is no requirement on the order in which the UE measures the multiple PFLs. However, when an aperiodic time window (the window occurs only once) is configured, the measurement period would start when the UE performs measurement on the indicated PFL during the time window. After that, the UE can perform measurents on the remaining PFLs in any order, up to UE implementation.
Proposal 4: When multiple PFLs are configured in the assistance data and DL RSCPD is requested with RSTD, the measurement period is given by

· where  j is the index of the indicated PFL, if provided by the LFM, otherwise the PFL  j is selected by UE implementation.
· If an aperiodic time window is configured, the start of the measurement period coincides with the start of the time window.  
Proposal 5: When multiple PFLs are configured in the assistance data and DL RSCP is requested with UE Rx-Tx, the measurement period is given by

· where  j is the index of the indicated PFL, if provided by the LFM, otherwise the PFL  j is selected by UE implementation.
· If an aperiodic time window is configured, the start of the measurement period coincides with the start of the time window.
RAN4 also discussed applicable measurement period requirements for UEs that do not support UE capabilities defined by RAN1 for performing positioning measurements exclusively inside configured time windows[1].
Issue 2-1-2: Clarification on the PRS measurement period requirements for DL RSCP/DL RSCPD
FFS: 
· For UE configured for CPP measurement with legacy measurement with multiple PFLs, When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3, 
· Carrier phase positioning measurement is only performed on single PFL. 
· FFS which PFL is measured. 
· Existing requirements for RSTD/UE Rx-Tx without time window apply. 
· For UE configured for CPP measurement with legacy measurement with multiple PFLs, when UE is configured with time window  and does not support FG 41-2-8/41-2-9, 
· Option 1: 
· Existing requirements for RSTD/UE Rx-Tx without time window apply. 
· Option 2: 
· existing requirements without time window apply for legacy measurements, but UE is not required to report CP if the resource set(s) associated to the window have occasions outside the time window.
· Option 3: 
· Not to define requirements for this case. 

ue 2-1-4: Requirements applicability regarding MG reconfiguration
Agreements:
· If during the measurement period, the MG pattern is reconfigured or time window for carrier phase measurement is reconfigured, the measurement period for RSCPD with RSTD and RSCP with UE Rx-Tx can be longer. 
Issue 2-1-5: Impact of UE mobility
Agreements:
· Uphold the previous agreement at RAN4#108. 


After further discussion, our understanding is that FG 41-2-8 and FG 41-2-9 were introduced by RAN1 mainly for scenarios where only legacy measurements are requested. For UEs that do not support these capabilities, it is not essential to define requirements for scenarios where both legacy measurements and CPP measurements are requested.
Proposal 6a: No DL RSCPD measurement requirements are defined for UEs that do not support FG 41-2-8.
Proposal 6b: No DL RSCP measurement requirements are defined for UEs that do not support FG 41-2-9.
Finally, we consider scenarios where either the LMF does not configure time windows or the UE does not support performing CPP measurements within the time windows (FG 41-2-3). In both of these scenarios, measurement requirements should be independent of the time windows. i.e. the time windows should be ignored by the UE if they are provided. We understand that RAN4 already agreed that would be the case when a single PFL is configured (“For a single PFL: existing requirements without time window apply.”)  The same conclusion should be extended to scenarios with multiple PFLs.
Proposal 7: When multiple PFLs are configured in the DL PRS assistance data, if the LMF does not configure time window(s) or the 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)
· Carrier phase measurements are performed on a single PFL
· If the LMF does not indicate a PFL for CPP measurements, the selection of the PFL for CPP measurements is up to UE implementation.
· Measurement requirements are independent of the time windows (if configured). i.e.  for the indicated PFL j is calculated counting PRS resources outside the time windows.


Conclusions
Proposals for SL positioning
Proposal 1: RAN4 not to define any special UE behavior for a UE performing SL Rx-Tx measurements in the event of a synchronization reference source change at a Tx UE during the SL Rx-Tx measurement period.
Proposal 2: SL Rx-Tx measurement accuracy requirements do not apply in the event of a synchronization reference source change at a Tx UE during the SL Rx-Tx measurement period.
Proposal 3: If a UE receives 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.
Proposals for carrier phase positioning
Proposal 4: When multiple PFLs are configured in the assistance data and DL RSCPD is requested with RSTD, the measurement period is given by

· where  j is the index of the indicated PFL, if provided by the LFM, otherwise the PFL  j is selected by UE implementation.
· If an aperiodic time window is configured, the start of the measurement period coincides with the start of the time window.  
Proposal 5: When multiple PFLs are configured in the assistance data and DL RSCP is requested with UE Rx-Tx, the measurement period is given by

· where  j is the index of the indicated PFL, if provided by the LFM, otherwise the PFL  j is selected by UE implementation.
· If an aperiodic time window is configured, the start of the measurement period coincides with the start of the time window.
Proposal 6a: No DL RSCPD measurement requirements are defined for UEs that do not support FG 41-2-8.
Proposal 6b: No DL RSCP measurement requirements are defined for UEs that do not support FG 41-2-9.
Proposal 7: When multiple PFLs are configured in the DL PRS assistance data, if the LMF does not configure time window(s) or the 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)
· Carrier phase measurements are performed on a single PFL
· If the LMF does not indicate a PFL for CPP measurements, the selection of the PFL for CPP measurements is up to UE implementation.
· Measurement requirements are independent of the time windows (if configured). i.e.  for the indicated PFL j is calculated counting PRS resources outside the time windows.
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