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Introduction
Maintenance of RRM core requirements for SL and CPP are discussed in RAN4#110, and the outcomes are captured in [1]. Based on [1], further discussions are needed for following remaining issues.
· SL
· Measurement period
· Synchronization reference source change
· Impacts of other procedures 
· CPP
· Measurement period
· Impact of carrier frequency offset
· Impact of Tx timing change
In this paper, we will provide our views on remaining issues for RRM core requirements for SL and CPP.
Discussion
SL
Measurement period
	Issue 1-1-1c: The definition of Nsample for one Tx UE:
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. 


Based on our simulation results, the performance with Nsample = 1 and SL-PRS BW 48 PRB are acceptable, while the larger sample number can improve the accuracy especially for RSRP and RSRPP. We do not have strong view, but slightly prefer Nsample =1. The reason is that if we use Nsample = 4 for 48 RB, accuracy for Nsample = 1 would need to be based on e.g. 52 RB, but RAN4 has not simulated such BWs. 
Proposal 1: Use Nsample = 1 for SL-PRS BW = 48 PRB.
In current spec, dedicated measurement period requirements are defined for all SL PRS measurements. On the other hand, based on 38.355 SL PRS-RSRP(P) is assisting measurement for all SL positioning methods. Following the principle for Uu PRS measurement in R16, there is no need to define dedicated requirements for SL PRS-RSRP(P), instead SL PRS-RSRP(P) should follow the requirements defined for the main measurement for the corresponding method. It is noted that PRS-RSRP(P) measurement requirements in Uu are defined for DL -AoD positioning, where PRS-RSRP(P) is the main measurement.  
Proposal 2: Remove the dedicated clauses for requirements for SL PRS-RSRP(P). Clarify that SL PRS-RSRP(P), if configured, should follow the requirements defined for the main measurement for the corresponding positioning method.
Synchronization reference source change
	Issue 1-1-2: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx side: 
Proposals: 
for SL RSTD measurements, When the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· Option 1: (CATT)
· 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. 
· Option 2a: (vivo)
· UE shall restart the measurements and the measurement period can be longer.
· Option 2b: (Qualcomm)
· The UE is allowed to restart the measurements and the measurement period can be longer.
· Option 3: (Nokia)
· UE shall continue the measurements.
· Option 4: (Ericsson)
· UE shall restart.
· The measurement reporting delay:
·  , where K is the number of restarts. No limitation on the number of K.
for SL PRS based Rx-Tx measurement, When the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· Option 1a: (CATT, Huawei)
· UE shall restart the measurement after change and the previous measurement samples are dropped. 
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE. 
· Option 1b: (Qualcomm)
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE. 
· Option 2: (vivo)
· If the UE reports the transmission timestamp of a SL PRS, it shall continue the measurement after the synchronization reference source change at Tx/Rx side.
· Else, UE shall restart the SL Rx-Tx time difference measurement. 
· Option 3: (Ericsson)
· The measurement reporting delay::
·  , where K is the number of restarts due to the synchronization source change.
for SL PRS based RTOA measurement,
· Option 1: (Ericsson)
· The measurement reporting delay:
·  , where K is the number of restarts. No limitation on the number of K.


For SL RSTD, we support option 2b. It may be too restrictive to mandate UE to restart the measurement, and in some cases the restart may not be needed. Option 1 tries to specify the cases where UE should restart and where UE should continue. We do not prefer to go into such detailed level considering that synchronization reference source does not occur frequently anyway, and also that the WI is already closed.
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.
For SL RTOA, there is agreement in RAN4#109, and we prefer to stick to the agreement, and we do not see the need to define total delay for restarted measurements. 
Proposal 3: For synchronization reference source change occurs at Rx side,
· SL RSTD: UE is allowed to restart the measurements and the measurement period can be longer
· SL Rx-Tx: Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE
· SL RTOA: stick to the previous agreement that UE shall restart the measurement after change and the previous measurement samples are dropped.
	Issue 1-1-3: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Tx side
Proposals: 
· Option 1: (CATT, Qualcomm)
· 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 2: (Nokia)
· 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 3: (Huawei)
· RAN4 not to define Rx UE behavior when the synchronization reference source changes occur at Tx side during the measurement period. 
· Option 4: (Ericsson)
· For 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., for SL Rx-Tx:
·  , 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. No limitation on the number of K.


Based on RAN1 agreement, the information related to synchronization reference source change occurs at Tx side is provided to Rx UE only for UE based positioning, while RAN4 requirements are defined for UE assisted positioning (there is no measurement report for UE based positioning). Therefore, we do not think any UE behaviour should be defined. 
On the other hand, with synchronization reference source change occurs at Tx side, the Tx timing could change and it will lead to a change of TOA at Rx UE. In this case, the measurement accuracy requirements should not apply, as it is not possible to define a meaningful ideal measurement with filtering among multiple samples. 
Proposal 4: For synchronization reference source change occurs at Tx side, measurement accuracy requirements do not apply and no specific UE behaviour is defined.
Impacts of other procedures 
	Issue 1-1-4: Impact of other channels/signals/SL procedures
Proposals: 
· Option 1: (CATT, OPPO, Nokia)
· The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. 
· Do not define the exact extension when SL-PRS is dropped.
· Option 2: (vivo)
· SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures.
· If the reception/transmission of the slots containing SL-PRS is dropped, 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
· Option 3: (Huawei)
· RAN4 not to define any impact of other SL procedures on the measurement period. 


Based on the existing agreement 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.
	Issue 1-1-5: Impact of Uu link connection
Proposals: 
· Option 1: (OPPO, Nokia)
· SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 
· Option 2: (CATT, Huawei)
· RAN4 not to define any impact of Uu link connection on the measurement period.
· Option 3: (Ericsson)
· If the SL-PRS resource availability is interrupted due to handover, RRC re-establishment, or RLF at the target or anchor UE, the SL positioning measurements shall be restarted in the new conditions (e.g., new cell or reestablished connection). The time until which the measurement shall be reported is extended accordingly.
· Option 4: (QC)
· FFS any impact to SL-PRS measurement requirements due to Uu RLF, RRC re-establishment or handover.


Following the same logic as previous issue, the measurement period is not impacted by Uu link connection.
Proposal 6: RAN4 not to define any impact of Uu link connection on the measurement period.
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 1-1-6: Impact of network coverage change
Proposals: 
· Option 1: (CATT, Qualcomm, Huawei)
· Do not define the SL-PRS based measurement period requirements when there is network coverage change. 


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.
CPP
Measurement period
	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.
· 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.


In last meeting it was agreed that when the time window is not configured by LMF, existing requirements without time window apply in case of single PFL. In case of multiple PFL, some companies raised concern on CP measurement on multiple PFLs. We share the concern, so we suggest that in this case UE is only required to measure CP on one of the PFLs, and it is up to UE implementation to choose which one. 
Proposal 8: When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3, for the case of multiple PFLs, existing requirements without time window apply and UE is only required to report CP for one PFL.
Another scenario discussed last meeting is when LMF does not request UE to perform legacy measurements in the time window or UE does not support FG 41-2-8/9. In our view, there is no limit in this case regarding where or on which resources to perform the legacy measurement.  UE should meet the existing requirements as defined in R17. For example, LMF configures UE to measure 4 resources #1~#4. #1 and #2 are associated to the time window, and each of them has occasions both inside and outside the time window. #3 and #4 are not associated with the time window. In this case, UE should follow the legacy requirements, i.e. to measure all 4 resources for legacy measurement without considering the time window. 
It is noted that CP measurement can be only taken on the resources associated to the window and on the occasions inside the time window. If resources associated to the window have occasions outside the time window, it is possible that UE measures those resources outside the time window, and as such UE will not be able to measure CP from those resources.
[bookmark: _GoBack]Proposal 9: When LMF does not request the UE to perform legacy measurements in the measurement time window or UE does not support FG 41-2-8/9, 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.
Impact of carrier frequency offset
	Issue 2-1-3: The impact of carrier frequency offset
Agreements:
· Frequency errors in general are already in the latest simulation assumptions.
· The issue can be more relevant for larger separation in time.
· The interested companies can bring simulation results, showing the difference compared to the baseline simulations results (current simulation results).
· All companies: to clarify their assumptions on frequency errors, if any.
· The current baseline for defining accuracy requirements: the agreed simulation assumption in R4-2321459.


Due to existence of carrier frequency offset, the error in measured RSCPD or relative RSCP will increase along with the time separation between the two resources for calculating RSCPD or relative RSCP. Assuming 4GHz and 0.1 ppm frequency error, the phase error will be 72 deg if the two resources are separated by one slot of 30kHz SCS (0.5ms). This error is much larger than the BB estimation error which is less than 20 deg based on companies’ results and will make the CP measurement useless.
Therefore, we suggest to define a side condition for the accuracy requirements for CP measurement, that the two PRS resources for calculating RSCPD or relative RSCP are located in the same set of symbols.
[bookmark: _Hlk163059622]Proposal 10: The accuracy requirements for CP measurement apply provided that the two PRS resources for calculating RSCPD or relative RSCP are located in the same set of symbols. 
Impact of Tx timing change
	Issue 2-1-4: The impact of Tx timing change 
Proposals
· Proposal 1: (Nokia)
· RAN4 to modify the RRM requirement for serving cell change for DL CPP with configured DL RSCP and UE Rx-Tx time difference such, that both measurements need to be restarted upon serving cell change.
· RAN4 to investigate RRM impacts due to SRS configuration change and UL transmission timing change due to TA adjustment or UE autonomous timing adjustment.
· RAN4 to investigate whether UE can keep using fixed Tx timing although the DL reception reference timing is changed in order to guarantee the measurement accuracy for UL RSCP.


We do not see clear need to define additional UE behaviour for DL RSCP measurement. Unlike Rx-Tx, CP measurement is always based on single sample, so restarting does not apply anyway. 
We also do not see clear need to define additional UE behaviour for UL timing maintenance for UL RSCP measurement. UL RSCP will be used by LMF in differential manner, so what is important is all gNBs measure at same time, rather than UE keeps UL timing unchanged.  
Proposal 11: RAN4 not to define additional UE behaviour for DL RSCP measurement, or for UL timing maintenance for UL RSCP measurement.
Conclusions
In this paper we provided our views on remaining issues for RRM core requirements for SL and CPP.
Proposal 1: Use Nsample = 1 for SL-PRS BW = 48 PRB.
Proposal 2: Remove the dedicated clauses for requirements for SL PRS-RSRP(P). Clarify that SL PRS-RSRP(P), if configured, should follow the requirements defined for the main measurement for the corresponding positioning method.
Proposal 3: For synchronization reference source change occurs at Rx side,
· SL RSTD: UE is allowed to restart the measurements and the measurement period can be longer
· SL Rx-Tx: Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE
· SL RTOA: stick to the previous agreement that UE shall restart the measurement after change and the previous measurement samples are dropped.
Proposal 4: For synchronization reference source change occurs at Tx side, measurement accuracy requirements do not apply and no specific UE behaviour is defined.
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.
Proposal 8: When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3, for the case of multiple PFLs, existing requirements without time window apply and UE is only required to report CP for one PFL.
Proposal 9: When LMF does not request the UE to perform legacy measurements in the measurement time window or UE does not support FG 41-2-8/9, 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.
Proposal 10: The accuracy requirements for CP measurement apply provided that the two PRS resources for calculating RSCPD or relative RSCP are located in the same set of symbols. 
Proposal 11: RAN4 not to define additional UE behaviour for DL RSCP measurement, or for UL timing maintenance for UL RSCP measurement.
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