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Introduction
[bookmark: OLE_LINK1]This topic summary for [110bis][215] NR_pos_enh2_part2 contains the discussions in agenda 6.12.2.2, 6.12.3.1, 6.12.3.5 which include the following topics: 
· Topic #1: Sidelink Positioning Core Requirements
· Topic #1-1: SL Positioning Core Requirements maintenance (agenda 6.12.2.2)
· Topic #2: Carrier Phase Positioning Core Requirements
· Topic #2-1: CPP Core Maintenance (agenda 6.12.2.2)
· Topic #3: Sidelink Positioning Performance Requirements
· Topic #3-1: SL Positioning Performance Requirements (agenda 6.12.3.1)
· Topic #4: Carrier Phase Positioning Performance Requirements
· Topic #4-1: CPP performance requirements (agenda 6.12.3.5)
Recommendation of prioritized topics:
· For SL positioning:
· Sub topic 3-1: issue 3-1-1/3/4/6/7
· Sub topic 1-1: issue 1-1-1/2/3/4/8
· For CPP positioning:
· Sub topic 4-1: issue 4-1-1/2/3/5/6/7
· Sub topic 2-1: issue 2-1-1/2/3/5
Topic #1: Sidelink Positioning Core Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404402
	CATT
	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). 

	R4-2404916
	OPPO
	Proposal 1: For SL PRS RSTD, when the synchronization reference source changes at Rx side, UE could continue the measurements.
Proposal 2: For SL PRS Rx-Tx and RTOA measurement, when the synchronization reference source changes at Rx side, UE shall restart the measurements and the measurement period can be longer.
Proposal 3: 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 of the related Tx UE. 
Proposal 4: SL-PRS measurement requirements apply provided that reception/transmission of the slots containing SL-PRS is not dropped due to other SL procedures.
Proposal 5: If the reception of the slots containing SL-PRS is dropped, the measurement period can be extended but the exact extension is not specified.
Proposal 6: SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 

	R4- 2404949
	vivo
	Proposal 1: RAN4 to use lower number of samples for 48 PRBs SL-PRS BW, and at least 3 samples can be considered.
Proposal 2: For SL RSTD measurements, UE shall restart the measurement after the synchronization reference source change at Rx side.
Proposal 3: For SL RSTD and SL RTOA measurements, UE shall continue the measurement after the synchronization reference source change at Tx side.
Proposal 4: For SL-PRS Rx-Tx measurements:
· 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\
Proposal 5: 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

	R4-2405527
	Ericsson
	· Observation 1 (synch source change): When the UE is required to restart the SL positioning measurements due to the synch source change, the time after which the UE will actually restart the measurement after the synch source change is currently unspecified and thus has no limit, which can result in different UE behaviours.
· Proposal 1 (synch source change): 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):
 .

· Proposal 2 (synch source change): No need to specify the maximum allowed value for the number K of restarts.
· Observation 2 (Uu link distortion [RLF, RRC reestablishment, handover]): Handover, RRC re-establishment, RLF can cause long SL-PRS resource interruptions or even unavailability.
· Proposal 3 (Uu link distortion [RLF, RRC reestablishment, handover]): It is clarified in TS 38.133 for the SL-PRS based measurements that: 
· When a UE in RRC_CONNECTED state is performing transmissions and/or reception for SL positioning operation, the UE shall meet all the requirements specified in Clause 6, which can cause interruptions in transmission or reception of SL-PRS during the on-going SL-PRS based measurements.
· Proposal 4 (Uu link distortion [RLF, RRC reestablishment, handover]): 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.

	R4-2405576
	Huawei, HiSilicon
	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.

	R4-2405666
	Qualcomm
	Proposal 1: Limits on the number of active SL PRS resources per slot and number of active slots across all configured resource pools and across all bands defined by RAN1 in FG 41-1-1a should be included as applicability conditions for measurement period requirements for SL positioning measurements.
Proposal 2: The SL RSTD measurement period ends after the UE has measured SL PRS resources from at least two different Tx UEs.
Proposal 3: 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 4: 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 5: For SL RSTD, SL RTOA and SL Rx-Tx measurements, do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE.
Proposal 6: 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. 
Observation 1: sl-RTD-Info is not applicable for SL RTT positioning. A UE performing SL Rx-Tx measurements cannot be notified of synchronization reference source changes at any other UEs.
Proposal 7: 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 any other UE during the SL Rx-Tx measurement period.
Proposal 8: RAN4 not to define any impact to SL-PRS measurement period due to Uu RLF, RRC re-establishment or handover.
Proposal 9: No need to define requirements for sidelink positioning measurements when there is a change in network coverage.

	R4-2405882
	Nokia
	1. For SL RSTD, SL PRS based Rx-Tx and SL PRS based RTOA measurements, in case of synchronization reference source change at Rx side, UE shall restart the measurement after change and the previous measurement samples are dropped. The measurement period can be longer whereby the number of measurement period restarts due to synchronization reference source changes at the measuring UE is not limited.
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.
The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. In case SL-PRS symbols are dropped the measurement period can be longer and no exact extension of the measurement period is specified.
RAN4 not to define SL-PRS based measurement period requirements when there is Uu link connection distortion. SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu link operation. 
RAN4 not to define the SL-PRS based measurement period requirements when there is network coverage change. SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to network coverage change.



Open issues summary
Sub-topic 1-1 SL Positioning Core Requirements maintenance
Issue 1-1-1: End point of SL-PRS based RSTD measurement period requirements
	Agreements in RAN4#110:
· 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.


· Proposals
· Option 1: (Qualcomm)
· The SL RSTD measurement period ends after the UE has measured SL PRS resources from at least two different Tx UEs. 
· Recommended WF
· Discuss the option(s).
Issue 1-1-2: Applicability of SL PRS measurement period requirements
· Proposals
· Option 1: (Qualcomm)
· Limits on the number of active SL PRS resources per slot and number of active slots across all configured resource pools and across all bands defined by RAN1 in FG 41-1-1a should be included as applicability conditions for measurement period requirements for SL positioning measurements.
· Measurement requirements for SL RSTD apply provided the time separation between the target and reference SL PRS resources is no larger than [160 ms]. 
· Recommended WF
· Discuss the option(s).
Issue 1-1-3: UE behaviour 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 2: (OPPO)
· For SL PRS RSTD, when the synchronization reference source changes at Rx side, UE could continue the measurements.
· Option 3a: (vivo, Huawei, Qualcomm)
· UE is allowed to restart the measurements and the measurement period can be longer. 
· Option 3b: (Nokia)
· For SL RSTD, SL PRS based Rx-Tx and SL PRS based RTOA measurements, in case of synchronization reference source change at Rx side, UE shall restart the measurement after change and the previous measurement samples are dropped. 
· The measurement period can be longer whereby the number of measurement period restarts due to synchronization reference source changes at the measuring UE is not limited.
· Option 3c: (Qualcomm, Nokia)
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE.
· Option 4: (Ericsson)
· 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.
For SL PRS based Rx-Tx 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, OPPO)
· UE shall restart the measurement after change and the previous measurement samples are dropped.  
· 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)
· 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 4a: (Huawei, Qualcomm, Nokia)
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE.
· Option 4b: (Nokia)
· For SL RSTD, SL PRS based Rx-Tx and SL PRS based RTOA measurements, in case of synchronization reference source change at Rx side, UE shall restart the measurement after change and the previous measurement samples are dropped. 
· The measurement period can be longer whereby the number of measurement period restarts due to synchronization reference source changes at the measuring UE is not limited.
For SL PRS based RTOA 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: (Ericsson)
· 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 2a: (Huawei)
· Stick to the previous agreement that UE shall restart the measurement after change and the previous measurement samples are dropped. 
· Option 2b: (Qualcomm)
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE. 
· Option 3c: (Nokia)
· For SL RSTD, SL PRS based Rx-Tx and SL PRS based RTOA measurements, in case of synchronization reference source change at Rx side, UE shall restart the measurement after change and the previous measurement samples are dropped. 
· The measurement period can be longer whereby the number of measurement period restarts due to synchronization reference source changes at the measuring UE is not limited.
· Recommended WF
· 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, discuss the options on the following aspects: 
· Shall UE continue the measurements [with specific conditions, e.g., option 1]? 
· If UE shall restart the measurements, discuss the followings: 
· The previous samples can be dropped? 
· Whether to define the following measurement report delay requirements: 
·  .
· No need to specify the maximum allowed value for the number K of restarts.
· For SL PRS based Rx-Tx measurements, discuss the options on the following aspects: 
· Shall UE continue the measurements [when UE reports the transmission timestamp of a SL PRS]? 
· If UE shall restart the measurements, discuss the followings:
· The previous measurement samples can be dropped?
· Whether to define the following measurement report delay requirements: 
·  .
· No need to specify the maximum allowed value for the number K of restarts.
· For SL PRS based RTOA measurements, UE shall restart the measurement after change and the previous measurement samples are dropped. 
· FFS: Whether to define the following measurement report delay requirements: 
·  .
· No need to specify the maximum allowed value for the number K of restarts.
Issue 1-1-4: UE behaviour and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Tx side 
· Proposals
· Option 1a: (CATT, OPPO)
· 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: (Ericsson)
· 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: (Huawei)
· For synchronization reference source change occurs at Tx side, measurement accuracy requirements do not apply and no specific UE behaviour is defined.
· Option 3: (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 4: (Qualcomm)
· 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.
· Recommended WF
· Discuss the option(s).
Issue 1-1-5: 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. 
· If the reception of the slots containing SL-PRS is dropped, the measurement period can be extended but the exact extension is not specified. 
· Option 2: (vivo)
· 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.
· Recommended WF
· Discuss the option(s).
Issue 1-1-6: Impact of network coverage change
· Proposals
· Option 1a: (CATT, Huawei, Qualcomm)
· Do not define the SL-PRS based measurement period requirements when there is network coverage change. 
· Option 1b: (Nokia)
· RAN4 not to define the SL-PRS based measurement period requirements when there is network coverage change.
· SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to network coverage change. 
· Recommended WF
· Do not define the SL-PRS based measurement period requirements when there is network coverage change. 
· SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to network coverage change.
Issue 1-1-7: Impact of Uu link connection
· Proposals
· Option 1a: (CATT, Huawei, Nokia)
· Do not define the SL-PRS based measurement period requirements when there is Uu link connection distortion. 
· Option 1b: (OPPO, Nokia)
· SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 
· Option 1c: (Qualcomm)
· RAN4 not to define any impact to SL-PRS measurement period due to Uu RLF, RRC re-establishment or handover.
· Option 2: (Ericsson)
· As a compromise, it is clarified in TS 38.133 for the SL-PRS based measurements that: 
When a UE in RRC_CONNECTED state is performing transmissions and/or reception for SL positioning operation, the UE shall meet all the requirements specified in Clause 6, which can cause interruptions in transmission or reception of SL-PRS during the on-going SL-PRS based measurements.
· 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.
· Recommended WF
· Discuss the option(s).
Issue 1-1-8: Necessity of independent Requirements for SL PRS-RSRP(P)
· Proposals
· Option 1: (Huawei)
· 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. 
· Recommended WF
· Discuss the option(s).
CRs
	T-doc number
	Company
	Title

	R4-2404950
	vivo
	Draft CR on core requirement for SL positioning measurement

	R4-2405528
	Ericsson
	Draft CR for 38.133 on SL positioning RRM core requirements

	R4-2405577
	Huawei, HiSilicon
	draftCR on RRM requirements for SL positioning



Topic #2: Carrier Phase Positioning Core Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404402
	CATT
	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.

	R4-2405527
	Ericsson
	· Observation 3: When UE is configured with measurement time window, the UE is expected to perform carrier phase and the legacy measurements within the configured measurement time window.
· Observation 4: Up to 2-time windows can be configured to the UE by LMF.
· Observation 5: Each time window is associated with a PFL.
· Observation 6: If UE does not support FG 41-2-3 or the LMF does not configure the measurement time window then it implies that the UE is not expected to perform carrier phase measurement on a specific resource set(s).
· Observation 7: If UE does not support FG 41-2-8 or the LMF does not configure the measurement time window then it implies that the UE is not expected to perform legacy (RSTD) measurement on a specific resource set(s).
· Observation 8: If UE does not support FG 41-2-9 or the LMF does not configure the measurement time window then it implies that the UE is not expected to perform legacy (UE Rx-Tx) measurement on a specific resource set(s).
· Proposal 5: For UEs configured for DL-RSCPD with RSTD or DL-RSCP with UE Rx-Tx, when LMF does not request the UE to perform legacy or the carrier phase measurements in the measurement time window or UE does not support FG 41-2-3/8/9, UEs perform single sample carrier phase measurement on a per PFL basis and the existing requirement without time window apply.
· For DL-RSCPD measurement the reference and target TRPs measured by the UE are in the same PFL.
· Proposal 6: RAN4 to not further discuss impact of Tx timing change on RSCP measurement.

	R4-2405576
	Huawei, HiSilicon
	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.

	R4-2405666
	Qualcomm
	Proposal 10: When DL RSCPD is reported with RSTD and DL RSCPD is measured in the indicated PFL j with periodic time windows, the measurement period is given by

· FFS how to adapt the requirement for aperiodic time window  
Proposal 11: When DL RSCP is reported with UE Rx-Tx and DL RSCP is measured in the indicated PFL j with periodic time windows, the measurement period is given by

· FFS how to adapt the requirement for aperiodic time window
Proposal 12a: When DL RSCPD is reported with RSTD, if the UE does not support FG 41-2-8 and the LMF configures measurement time windows, the time window(s) are not considered when calculating  for the indicated PFL j.
Proposal 12b: When DL RSCP is reported with UE Rx-Tx, if the UE does not support FG 41-2-9 and the LMF configures measurement time windows, the time window(s) are not considered when calculating  for the indicated PFL j.
Proposal 13: 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)
· 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.
· If the LMF does not indicate a PFL for CPP measurements, the selection of the PFL for CPP measurements is up to UE implementation.

	R4-2405873
	Lenovo
	Observation 1:	If the UE and the PRU take carrier phase measurements on the same two PRS reference symbols, the mean error in the carrier phase difference measurement using the double differential method due to carrier frequency offsets is given by

where  and  denote the phase rotation over one symbol of the carrier of the m-th TRP relative to the UE and the PRU receivers, respectively, and n is the difference in the symbol indices of the two DL-PRS symbols.
Observation 2:	The mean error in the carrier phase difference measurement due to carrier frequency offsets

is not removed by the double differential method.
Observation 3:	The mean error in the carrier phase difference measurement between two TRP’s, l and m (on the same subcarrier), due to carrier frequency offsets when using the double differential method is given by

where N is the number of slots separating the measurements, L is the number of symbols per slot,  is the phase rotation over one symbol of the carrier of the m-th TRP relative to the l-th TRP, and n is the number of symbols separating the PRS symbols within the slot.
Observation 4:	The worst-case error in the UE’s estimate of the differential distance using the double differential method between two TRP’s and the UE due to carrier frequency offset is given by

where N is the number of slots separating the measurements, L is the number of symbols per slot, and n is the number of symbols separating the PRS symbols from the two TRP’s. Here the value of k is 0, 1, 2, and 3 for subcarrier spacings of 15, 30, 60, and 120 kHz, respectively.  This result is independent of the carrier frequency.
Observation 5:	Because the simulation assumptions in [6] do not simulate different carrier frequency offsets for the UE and the PRU and do not incorporate the double differential method for determining the carrier phase difference, it is not possible to observe the mean carrier phase difference measurement error given by

Observation 6:	For a carrier frequency of 2 GHz, a carrier frequency offset of 0.1 ppm corresponds to 200 Hz and the symbol-to-symbol phase rotation is 5.1 degrees. For a comb factor of K=4, the phase change from the first PRS symbol from TRP 1 to the third PRS symbol of TRP 1 is 40 degrees. Across four slots, the mean phase change from the first PRS symbol to the last is 250 degrees.  
Observation 7: Given CFO can produce a very large phase change across the multiple PRS symbols both within a slot and across multiple slots, it is not clear how the UE should calculate the reference symbol carrier phase difference.

Proposal 1:	Define a common reference time and refer the DL-PRS carrier phase measurements to this reference time by subtracting the phase rotation due to the carrier frequency offset in the time interval between the DL-PRS and the reference time from the carrier phase measurement.

Proposal 2:	Define the referred carrier phase difference as the difference between the referred carrier phase measurements.  

Proposal 3:	Define the same common reference time for the UE and the PRU.

Proposal 4:	The UE and the PRU report either the referred carrier phase measurements or the carrier phase difference measurements computed using the referred carrier phase measurements.

Proposal 5:	Proposals 1-4 are equally applicable to remove the errors due to carrier frequency offsets when the UE and PRU take measurements in different slots.

	R4-2405883
	Nokia
	Measurement period requirements in case of legacy measurements outside indicated time windows
1. RAN4 not to define measurement period requirements in case of multiple PFLs and legacy measurements performed sequentially over PFLs with periodic time window measurements for CPP, as the measurement period for the same PFL may generally differ. 
Measurement reporting requirements
RAN4 to align side conditions for DL RSCPD and DL RSCP accuracy requirements to those for RSTD and UE Rx-Tx time difference, respectively, for both reduced latency and non-reduced latency cases. 
Impact due to carrier frequency offset
1. According to preliminary results, the impact of carrier frequency offset without CFO compensation is considerable.
RAN4 to investigate measures for mitigating the impact due to carrier frequency offset in the TRP transmissions and UE/PRU receptions, in order to improve the quality of the CP estimate.
Impact of AGC phase offset
UE may automatically adjust the AGC gain level during the measurement of DL RSCPs, and hence AGC introduced phase offsets won’t be eliminated with RSCPD calculation.
RAN4 to specify UE behavior to keep single / same AGC level for both ToA measurements for reference TRP and target TRP in order to perform the RSCPD measurement.
Mobility and Tx timing issues
Correct the UE behavior in case of network sent TA command or TA offset change, such that both UE Rx-Tx time difference and DL RSCP measurements are restarted. 
Correct the UE behavior in case of UE autonomous timing adjustment for a reference cell, such that both UE Rx-Tx time difference and DL RSCP measurements are restarted.  



Open issues summary
Sub-topic 2-1 Carrier Phase Positioning Core Maintenance
Issue 2-1-1: Measurement period requirements for DL RSCP/DL RSCPD with multiple PFLs configured
Proposals
· Option 1: (Qualcomm)
· When DL RSCPD is reported with RSTD and DL RSCPD is measured in the indicated PFL j with periodic time windows, the measurement period is given by

· FFS how to adapt the requirement for aperiodic time window  
· When DL RSCP is reported with UE Rx-Tx and DL RSCP is measured in the indicated PFL j with periodic time windows, the measurement period is given by

· FFS how to adapt the requirement for aperiodic time window
Recommended WF: 
· Discuss the option(s).
Issue 2-1-2: Clarification on the PRS measurement period requirements for DL RSCP/DL RSCPD
	Agreements in RAN4#110:
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.


Proposals
· For UE configured for CPP measurement with legacy measurement, When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3, 
· Option 1: (CATT)
· existing requirements without time window apply for both legacy measurement and CPP measurement. 
· Option 2: (Ericsson)
· UEs perform single sample carrier phase measurement on a per PFL basis and the existing requirement without time window apply.
· For DL-RSCPD measurement the reference and target TRPs measured by the UE are in the same PFL.
· Option 3: (Huawei)
· for the case of multiple PFLs, existing requirements without time window apply and UE is only required to report CP for one PFL.
· Option 4: (Qualcomm)
· When multiple PFLs are configured in the DL PRS assistance data, 
· 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.
· If the LMF does not indicate a PFL for CPP measurements, the selection of the PFL for CPP measurements is up to UE implementation.
· For UE configured for CPP measurement with legacy measurement, when UE is configured with time window  and does not support FG 41-2-8/41-2-9, 
· Option 1: (CATT)
· The existing requirements without time window apply for legacy measurement.
· The requirements with time window apply for CPP measurement.
· Option 2: (Ericsson)
· UEs perform single sample carrier phase measurement on a per PFL basis and the existing requirement without time window apply.
· For DL-RSCPD measurement the reference and target TRPs measured by the UE are in the same PFL.
· Option 3: (Huawei)
· 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 4: (Qualcomm)
· When DL RSCPD is reported with RSTD, if the UE does not support FG 41-2-8 and the LMF configures measurement time windows, the time window(s) are not considered when calculating  for the indicated PFL j.
· When DL RSCP is reported with UE Rx-Tx, if the UE does not support FG 41-2-9 and the LMF configures measurement time windows, the time window(s) are not considered when calculating  for the indicated PFL j.
· Option 5: (Nokia)
· RAN4 not to define measurement period requirements in case of multiple PFLs and legacy measurements performed sequentially over PFLs with periodic time window measurements for CPP, as the measurement period for the same PFL may generally differ.
Recommended WF: 
· Discuss the option(s).
Issue 2-1-3: The impact of carrier frequency offset
Proposals
· Option 1: (Huawei)
· [bookmark: _Hlk163059622]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. 
· Option 2: (Lenovo)
· Define a common reference time and refer the DL-PRS carrier phase measurements to this reference time by subtracting the phase rotation due to the carrier frequency offset in the time interval between the DL-PRS and the reference time from the carrier phase measurement.
· Define the referred carrier phase difference as the difference between the referred carrier phase measurements.  
· Define the same common reference time for the UE and the PRU.
· The UE and the PRU report either the referred carrier phase measurements or the carrier phase difference measurements computed using the referred carrier phase measurements.
· Proposals 1-4 are equally applicable to remove the errors due to carrier frequency offsets when the UE and PRU take measurements in different slots. 
· [bookmark: OLE_LINK3]Option 3: (Nokia)
· RAN4 to investigate measures for mitigating the impact due to carrier frequency offset in the TRP transmissions and UE/PRU receptions, in order to improve the quality of the CP estimate.
· RAN4 to agree a model for CFO compensation at UE side in order to evaluate the CFO impact on DL RSCPD and DL RSCP measurement accuracy. 
· Option 4: (Ericsson)
· RAN4 to not further discuss methods to mitigate impact of carrier frequency offset on CPP measurements. 
· Option 5: (Qualcomm)
· RSCPD accuracy derived from RAN4 simulations applies assuming zero carrier frequency error at the UE and TRPs. 
· RAN4 to add margin to the RSCPD accuracy derived from RAN4 simulations to account for residual frequency errors. 
Recommended WF: 
· Discuss the option(s).
Issue 2-1-4: The impact of Tx timing change 
Proposals
· Option 1: (Nokia)
· Correct the UE behavior in case of network sent TA command or TA offset change, such that both UE Rx-Tx time difference and DL RSCP measurements are restarted. 
· Correct the UE behavior in case of UE autonomous timing adjustment for a reference cell, such that both UE Rx-Tx time difference and DL RSCP measurements are restarted.
· Option 2: (Ericsson, Huawei)
· RAN4 to not further discuss impact of Tx timing change on RSCP measurement.
Recommended WF: 
· [bookmark: OLE_LINK2]The proposal in option 1 has already been implemented in the CR in last meeting (see big CR R4-2403567 clause 9.9.8.5). No need to discuss this issue. 
Issue 2-1-5: The impact of AGC phase offset 
Proposals
· Option 1: (Nokia)
· RAN4 to specify UE behavior to keep single / same AGC level for both ToA measurements for reference TRP and target TRP in order to perform the RSCPD measurement. 
Recommended WF: 
· Discuss the option(s).
CRs
	T-doc number
	Company
	Title

	R4-2405506
	Ericsson
	DraftCR to TS38.133 Carrier phase based positioning core requirements

	R4-2405578
	Huawei, HiSilicon
	draftCR on RRM requirements for CPP

	R4-2405884
	Nokia
	Draft CR 38.133 Corrections to measurement period requirements for NR CPP



Topic #3: Sidelink Positioning Performance Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404403
	CATT
	Proposal 1: The side condition for SL RSTD is defined as [-3, -6]dB for reference cell and neighbor cell. 
Proposal 2: The side condition for SL PRS RSRP/RSRPP and SL UE Rx-Tx is defined as -6dB. 
Proposal 3: When defining accuracy requirements, try to reduce the number of sets and align the grouping for different measurements as much as possible. 
Proposal 4: Take table 1 as the structure for SL PRS based measurement accuracy requirements. 
· Table 1: SL RSTD/RSRP/RSRPP/UE Rx-Tx accuracy in FR1
	Accuracy
	SL PRS Ês/Iot
	SL PRS SCS
	SL PRS bandwidth
	Nsample

	
	
	
	
	

	Tc 
	dB
	kHz
	RB
	

	[TBD]
	For RSTD: 
(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
For other measurements: 
(Ês/Iot)i ≥-6dB
	15
	≤ 48
	4

	
	
	
	> 48
	1

	[TBD]
	
	30
	≤ 48
	4

	
	
	
	> 48
	1

	[TBD]
	
	60
	≤ 48
	4

	
	
	
	> 48
	1


Proposal 5: One set of requirements is defined for all the comb configurations including both fully staggered and partially staggered (half comb). 
Proposal 6: The accuracy requirements can be defined based on the simulation results and a small implementation margin (clock drift). 
Proposal 7: Define test cases as listed in table 2. 
Table 2: Test case list for sidelink positioning 
	Set
	SL PRS measurement test case scenarios
	Impacted section in TS 38.133

	SL PRS measurement delay tests in RRC_CONNECTED
	

	1-1
	SL RSTD together with SL RSRP reporting delay test case in FR1 
	

	1-2
	SL UE Rx-Tx reporting delay test case in FR1
	

	1-3
	SL RTOA reporting delay test case in FR1
	

	1-4
	SL AOA reporting delay test case in FR1
	

	SL PRS measurement accuracy tests in RRC_CONNECTED
	

	2-1
	SL RSTD together with SL RSRP accuracy test case in FR1 
	

	2-2
	SL UE Rx-Tx accuracy test case in FR1
	


Proposal 8: Define SL PRS configurations for test as listed in table 3 and the other configurations can use the existing V2X test as baseline. 
Table 3: SL PRS configurations for test
	PRS Parameters
	Values

	SL PRS transmission for different SL UE
	TDMed in different slots

	SCS
	15kHz, 30kHz

	PRS comb size
	4, 2

	Number of PRS symbol
	4

	SL PRS resource time gap (slot)
	1

	RB numbers containing PRS within channel BW 
	48，96

	Resource pool 
	dedicated

	Note 1:	Unless otherwise specified in the test case




	R4-2404722
	CMCC
	Proposal 1: for SL-PRS based RSTD, the SINR side condition is proposed as [-3, -6]dB for reference UE and target UE.
Proposal 2: for SL-PRS based UE Rx-Tx time difference/RSRP/RSRPP, the SINR side condition is proposed as [ -6]dB.
Proposal 3: it is proposed to define accuracy test cases for SL-PRS based RSRP and SL-PRS based RSRPP.

	R4-2404917
	OPPO
	Proposal 1: Define one set of accuracy requirements depending on configuration of {SCS, Bandwidth, min SL resource repetition}, where SL PRS resource repetition is defined as .
Proposal 2: Reuse the channel of Uu counterparts for SL PRS measurement. 
Proposal 3: The side condition is [0, -6]dB for SL RSTD and [-6]dB for the other SL PRS measurements.
Proposal 4: Not define test case to verify delay requirements for SL RSRP and SL RSRPP.
Proposal 5: SL RSRP accuracy can be verified with the test case of Rx-Tx. And a dedicated test case with two-tap channel is needed for SL RSRPP accuracy.

	R4-2404951
	vivo
	Proposal 1: RAN4 to define accuracy requirement for SL RSTD and SL Rx-Tx by considering the framework of ±(X+Y+Z) Tc and ±(X+) Tc, respectively.
Proposal 2: The SINR side condition is defined as [-3, -6] dB for SL-RSTD and [-6] dB for SL Rx-Tx/SL RSRP/SL RSRPP.
Proposal 3: Define measurement accuracy requirements based on the following RB number configuration
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48,
· 60kHz SCS: 24
Proposal 4: RAN4 not to define delay test cases for SL RSRP and SL RSRPP.
Proposal 5: RAN4 to define accuracy test cases for SL RSRP reported with SL RSTD and SL RSRP reported with SL Rx-Tx. 
Proposal 6: RAN4 to define test propagation conditions as AWGN channel for delay test cases: SL RSTD, SL RTOA, SL Rx-Tx, SL-AoA/ZoA and accuracy test cases: SL RSTD, SL Rx-Tx, SL RSRP reported with SL RSTD and SL RSRP reported with SL Rx-Tx.
Proposal 7: RAN4 to consider whether to define test propagation conditions as 2-tap channel for accuracy test cases: SL RSRPP reported with SL RSTD and SL RSRPP reported with SL Rx-Tx.
Proposal 8: RAN4 to define the test cases for dedicated resource pool and shared resource pool as test configurations, and the SL PRS configurations could apply to both types of resource pool.
Observation 1: RAN4 may need to define delay tests for sync source changes.

	R4-2405529
	Ericsson
	· Proposal 1 (side conditions): For SL RSTD, the side conditions assumed in RAN4 requirements are: ≥0 dB for the reference link and ≥-6 dB for the measured link.
· Proposal 2 (side conditions): For SL Rx-Tx, the requirements are defined down to -6 dB.
· Proposal 3 (side conditions): Given that SL PRS-RSRP can be configured with other SL-PRS based measurements, the requirements for SL PRS-RSRP can be defined down to -6 dB.
· Proposal 4 (side conditions): Given that SL PRS-RSRPP can be configured with other SL-PRS based measurements, the requirements for SL PRS-RSRPP can be defined down to -6 dB.
· Proposal 5 (side conditions): For SL AoA, the core requirements apply down to -6 dB.
· Proposal 6 (side conditions): For SL RTOA, the core requirements apply down to -6 dB.
· Proposal 7 (measurement accuracy requirements): Two sets of accuracy requirements are to be defined for: 
· 1 sample, and
· 4 samples.
· Proposal 8 (test cases): Test cases for all SL positioning measurements are specified (SL RSTD, RSRP/RSRPP, Rx-Tx, AoA, and RTOA).
· FFS: SL-RSRP and SL-RSRPP test cases are joint with other measurements.
· Proposal 9 (test cases): For each SL positioning measurement type, test cases for core requirements for SL positioning measurements are defined at least for both:
· 1 sample, and
· 4 samples.
· Proposal 10 (test cases): For each SL positioning measurement type (for which accuracy requirements are defined), test cases for measurement accuracy requirements are defined for both:
· 1 sample, and
· 4 samples.
· Proposal 11 (test cases): No need to define test cases for additional paths.
· Proposal 12 (test case structure): The following clause structure is proposed in TS 38.133 for SL positioning test cases:
A.9A 		Tests for NR SL Measurements for Positioning
A.9A.1 		Tests for NR SL Measurements for Positioning in FR1
A.9A.1.1 	Measurement delay tests
A.9A.1.2 	Measurement accuracy tests

	R4-2405583
	Huawei, HiSilicon
	Proposal 1: Accuracy requirements for SL PRS measurements are defined based on	same channel as their Uu counterparts.
Proposal 2: Accuracy requirements for SL PRS measurements are defined based on Es/Iot of 
· SL RSTD: (0, -3)dB for reference and target UE
· SL Rx-Tx/SL PRS RSRP/RSRPP: -3dB for the target UE
Proposal 3: Accuracy requirements for SL PRS measurements are defined based on BW of 
· 15kHz SCS: 48 RB≤BW< 96 RBs, 96 RB≤BW
· 30kHz SCS: 24 RB≤BW< 48 RBs, 48 RB≤BW<96 RBs 
· 60kHz SCS: 24 RB≤BW 
Proposal 4: Same RF margins are considered for SL PRS accuracy requirements as in Uu, exact values for the margins are FFS.
Proposal 5: RAN4 to define accuracy TCs for SL PRS-RSRP(P) jointly with other measurement, and only accuracy of SL PRS-RSRP(P) is verified (accuracy of other measurement is not verified). 
Proposal 6: RAN4 to consider the following scope for the test.
· Resource pool: shared and dedicated
· Coverage: in coverage and gNB as sync reference  
Proposal 7: RAN4 to consider the following SL PRS related parameters for the test.
· (symbol num, comb size): (4, 4) and (2, 4)
· BW: 48 RB for delay test
· Es/Iot: 3dB (to ensure 100% PSCCH decoding)
Proposal 8: RAN4 to consider the following SL PRS transmission pattern for the delay test.
· TX UE1: slot n
· TX UE2: slot n + 1 and slot n + 100ms 
Proposal 9: Define SL positioning test cases using only AWGN and 2-tap channel (for SL PRS RSRPP) propagation conditions.

	R4-2405667
	Qualcomm
	Proposal 1: Define SL position measurement accuracy using the following structure, aligned with the simulation assumptions.
	Accuracy (Tc)
	SL PRS Ês/Iot (dB)
	SL PRS SCS (kHz)
	SL PRS bandwidth (num RB)
	Nsample

	
	
	
	
	

	[TBD]
	(Ês/Iot)ref ≥TBD
 (Ês/Iot)i ≥TBD
	15
	≥ 48
	[1]

	
	
	
	≥ 96
	1

	[TBD]
	
	30
	≥ 24
	4

	
	
	
	≥ 48
	[1]

	
	
	
	≥ 96
	1

	[TBD]
	
	60
	≥ 24
	4



Proposal 2: Define one set of measurement accuracy requirements applicable to fully staggered and partially staggered (half comb) SL PRS.
Proposal 3: For measurement accuracy requirements with multiple samples (Nsample = 4), do not assume coherent combining between samples.
Proposal 4: Define the SL RSTD absolute measurement accuracy requirement as ±(X+Y+Z) Tc, where
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
· Y is the frequency/clock drift margin,
· Z is the RF calibration margin.
Proposal 5: Define the SL Rx-Tx absolute measurement accuracy requirement as ±(X+) Tc, where
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
·  is the RF calibration margin.
Proposal 6:  Define the RF calibration margin for SL RSTD measurements in FR1 using the following structure:
	PRS BW (RB number)
	Margin (Tc)

	SCS=15kHz
	SCS=30kHz
	SCS=60kHz
	

	≥ 48
	≥ 24
	N/A
	Z1

	≥ 96
	≥ 48
	≥ 24
	Z2

	N/A
	≥ 96
	N/A
	Z3



Proposal 7:  Define the RF calibration margin for SL Rx-Tx measurements in FR1 using the following structure:
	Min(SL PRS Rx BW, SL SRS Tx BW) (RB)
	Margin (Tc)

	SCS = 15 kHz
	SCS = 30 kHz
	SCS = 60 kHz
	

	≥ 48
	≥ 24
	N/A
	1

	≥ 96
	≥ 48
	≥ 24
	2

	N/A
	≥ 96
	N/A
	3



Proposal 8: Define the side conditions for SL RSTD as 0 dB for reference cell and -3 dB for target cell.
Proposal 9: Define two side conditions for SL Rx-Tx, SL PRS-RSRP and SL PRS-RSRPP:  0 dB and -3 dB. 
Proposal 10: Define SL positioning test cases for a single carrier and single resource pool.
Observation 1: Stand-alone reporting of SL PRS-RSRP(P) is not supported.
Proposal 11: Do not define measurement delay test cases for SL PRS-RSRP and SL PRS-RSRPP.
Proposal 12: Define measurement accuracy test cases for SL PRS-RSRP (reported with SL RSTD or Rx-Tx) and SL PRS-RSRPP (reported with SL RSTD or Rx-Tx). 
Proposal 13: Define SL positioning test cases only with AWGN propagation condition. FFS whether to use the 2-tap channel for testing SL PRS-RSRPP measurement accuracy.
Proposal 14: Do not define SL positioning test cases with additional path reporting.
Proposal 15: Do not define SL positioning test cases with LoS/NLoS reporting.
Proposal 16: Do not define SL positioning test cases with Tx/Rx ARP-ID reporting.
Proposal 17: Define SL PRS configurations for SL positioning test cases that apply to both shared and dedicated resource pools
· No TDM of SL PRS from different UEs in the same slot
· No comb-based multiplexing of SL PRS from different UEs in the same slot
· No FDM of SL PRS from different UEs in the same slot

	R4-2405885
	Nokia
	Proposal 1: Define measurement accuracy requirements for SL-PRS based RSTD, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP
· independent of SL-PRS comb size,
· for measurements derived from SL-PRS transmissions/receptions on a single carrier and single numerology,
· without coherent combining between samples,
· for same channel profiles as defined for Uu
· for measurement samples 1 or 4 depending on the RB number of PRS BW (lower/equal or higher than 48 RB) 
Proposal 2: Define SINR condition for SL RSTD: [0, -6] dB for reference / target UE. Define SINR condition for SL Rx-Tx, SL-PRS RSRP and SL-PRS RSRPP: - 6 dB and 0 dB.



Open issues summary
Sub-topic 3-1 SL Positioning Performance requirements
Issue 3-1-1: SINR side conditions
· Proposals
For SL RSTD, 
· Option 1: (CATT, CMCC, vivo)
· [-3, -6] dB for reference and target UE. 
· Option 2: (OPPO, Ericsson, Nokia)
· [0, -6] dB for reference and target UE.
· Option 3: (Huawei, Qualcomm)
· (0, -3) dB for reference and target UE.
For SL UE Rx-Tx and SL RSRP(P), 
· Option 1: (CATT, CMCC, vivo, OPPO, Ericsson)
· -6 dB for SL PRS RSRP/RSRPP and SL UE Rx-Tx. 
· Option 2: (Huawei)
· -3 dB for SL PRS RSRP/RSRPP and SL UE Rx-Tx for the target UE. 
· Option 3: (Qualcomm)
· Define two side conditions for SL Rx-Tx, SL PRS-RSRP and SL PRS-RSRPP:  0 dB and -3 dB.
· Option 4: (Nokia)
· Define SINR condition for SL Rx-Tx, SL-PRS RSRP and SL-PRS RSRPP: - 6 dB and 0 dB. 
For SL AoA and SL RTOA, 
· Option 1: (OPPO, Ericsson) 
· [-6] dB for SL AoA, SL RTOA measurements. 
· Recommended WF
· Discuss the option(s).
Issue 3-1-2: General principles for defining accuracy requirements
· Proposals
· Option 1: (CATT)
· When defining accuracy requirements, try to reduce the number of sets and align the grouping for different measurements as much as possible. 
· Recommended WF
· Discuss the option(s).
Issue 3-1-3: Assumptions to define SL PRS measurement accuracy requirements
· Proposals
· Option 1: (CATT, Qualcomm)
· One set of requirements is defined for all the comb configurations including both fully staggered and partially staggered (half comb). 
· Option 2: (OPPO, Huawei)
· Reuse the channel of Uu counterparts for SL PRS measurement.
· Option 3: (Qualcomm)
· For measurement accuracy requirements with multiple samples (Nsample = 4), do not assume coherent combining between samples. 
· Option 4: (Nokia)
· Define measurement accuracy requirements for SL-PRS based RSTD, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP
· independent of SL-PRS comb size,
· for measurements derived from SL-PRS transmissions/receptions on a single carrier and single numerology,
· without coherent combining between samples,
· for same channel profiles as defined for Uu
· for measurement samples 1 or 4 depending on the RB number of PRS BW (lower/equal or higher than 48 RB) 
· Recommended WF
· Can option 4 be agreed?
Issue 3-1-4: Measurement accuracy requirements
	Agreements in RAN4#110:
· 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. 


· Proposals
· Option 1: (CATT)
· Take table 1 as the structure for SL PRS based measurement accuracy requirements. 
· Table 1: SL RSTD/RSRP/RSRPP/UE Rx-Tx accuracy in FR1
	Accuracy
	SL PRS Ês/Iot
	SL PRS SCS
	SL PRS bandwidth
	Nsample

	
	
	
	
	

	Tc 
	dB
	kHz
	RB
	

	[TBD]
	For RSTD: 
(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
For other measurements: 
(Ês/Iot)i ≥-6dB
	15
	≤ 48
	4

	
	
	
	> 48
	1

	[TBD]
	
	30
	≤ 48
	4

	
	
	
	> 48
	1

	[TBD]
	
	60
	≤ 48
	4

	
	
	
	> 48
	1


· The accuracy requirements can be defined based on the simulation results and a small implementation margin (clock drift). 
· Option 2: (OPPO)
· Define one set of accuracy requirements depending on configuration of {SCS, Bandwidth, min SL resource repetition}, where SL PRS resource repetition is defined as 
 . 
· Option 3: (vivo, Qualcomm)
· RAN4 to define accuracy requirement for SL RSTD and SL Rx-Tx by considering the framework of ±(X+Y+Z) Tc and ±(X+) Tc, respectively. 
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
· Y is the frequency/clock drift margin,
· Z and  are the RF calibration margins.
· Option 4: (vivo)
· Define measurement accuracy requirements based on the following RB number configuration
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48,
· 60kHz SCS: 24 
· RAN4 to use lower number of samples for 48 PRBs SL-PRS BW, and at least 3 samples can be considered. 
· Option 5: (Ericsson)
· Two sets of accuracy requirements are to be defined for: 
· 1 sample, and
· 4 samples.
· Option 6: (Huawei)
· Accuracy requirements for SL PRS measurements are defined based on BW of 
· 15kHz SCS: 48 RB≤BW< 96 RBs, 96 RB≤BW
· 30kHz SCS: 24 RB≤BW< 48 RBs, 48 RB≤BW<96 RBs 
· 60kHz SCS: 24 RB≤BW
· Use Nsample = 1 for SL-PRS BW = 48 PRB. 
· Option 7: (Qualcomm)
· Define SL position measurement accuracy using the following structure, aligned with the simulation assumptions.
	Accuracy (Tc)
	SL PRS Ês/Iot (dB)
	SL PRS SCS (kHz)
	SL PRS bandwidth (num RB)
	Nsample

	
	
	
	
	

	[TBD]
	(Ês/Iot)ref ≥TBD
 (Ês/Iot)i ≥TBD
	15
	≥ 48
	[1]

	
	
	
	≥ 96
	1

	[TBD]
	
	30
	≥ 24
	4

	
	
	
	≥ 48
	[1]

	
	
	
	≥ 96
	1

	[TBD]
	
	60
	≥ 24
	4



· Recommended WF
· Discuss the framework of accuracy requirements based on the following table:
· Table 1: SL RSTD/RSRP/RSRPP/UE Rx-Tx accuracy in FR1
	Accuracy
	SL PRS Ês/Iot
	SL PRS SCS
	SL PRS bandwidth
	Nsample

	
	
	
	
	

	Tc 
	dB
	kHz
	RB
	

	[X+]
	For RSTD: 
(Ês/Iot)ref ≥[-3]dB
 (Ês/Iot)i ≥[-6]dB
For other measurements: 
(Ês/Iot)i ≥[-6]dB
	15
	[< 48]
	[4]

	
	
	
	[≥ 48]
	[1]

	
	
	
	[≥ 96]
	[1]

	[X+]
	
	30
	[< 48]
	[4]

	
	
	
	[≥ 48]
	[1]

	
	
	
	[≥ 96]
	[1]

	[X+]
	
	60
	[≥ 24]
	[4]



Issue 3-1-5: RF calibration margins
· Proposals
· Option 1: (Huawei)
· Same RF margins are considered for SL PRS accuracy requirements as in Uu, exact values for the margins are FFS. 
· Option 2: (Qualcomm)
· Define the RF calibration margin for SL RSTD measurements in FR1 using the following structure:
	PRS BW (RB number)
	Margin (Tc)

	SCS=15kHz
	SCS=30kHz
	SCS=60kHz
	

	≥ 48
	≥ 24
	N/A
	Z1

	≥ 96
	≥ 48
	≥ 24
	Z2

	N/A
	≥ 96
	N/A
	Z3


· Define the RF calibration margin for SL Rx-Tx measurements in FR1 using the following structure:
	Min(SL PRS Rx BW, SL SRS Tx BW) (RB)
	Margin (Tc)

	SCS = 15 kHz
	SCS = 30 kHz
	SCS = 60 kHz
	

	≥ 48
	≥ 24
	N/A
	1

	≥ 96
	≥ 48
	≥ 24
	2

	N/A
	≥ 96
	N/A
	3



· Recommended WF
· Discuss the option(s).
Issue 3-1-6: Test case list
	Agreements in RAN4#110:
· Define measurement delay test cases for SL RSTD, SL RTOA, SL Rx-Tx and SL-AoA/ZoA. 
· Define measurement accuracy test cases for SL RSTD, SL Rx-Tx. 
· Further discuss whether and how to define delay test cases for SL RSRP and SL RSRPP. 
· Further discuss whether and how to define accuracy test cases for SL RSRP and SL RSRPP. 


· Proposals
· Option 1: (CATT)
· Define test cases as listed in table 2. 
· Table 2: Test case list for sidelink positioning 
	Set
	SL PRS measurement test case scenarios
	Impacted section in TS 38.133

	SL PRS measurement delay tests in RRC_CONNECTED
	

	1-1
	SL RSTD together with SL RSRP reporting delay test case in FR1 
	

	1-2
	SL UE Rx-Tx reporting delay test case in FR1
	

	1-3
	SL RTOA reporting delay test case in FR1
	

	1-4
	SL AOA reporting delay test case in FR1
	

	SL PRS measurement accuracy tests in RRC_CONNECTED
	

	2-1
	SL RSTD together with SL RSRP accuracy test case in FR1 
	

	2-2
	SL UE Rx-Tx accuracy test case in FR1
	


· Option 2: (CMCC)
· It is proposed to define accuracy test cases for SL-PRS based RSRP and SL-PRS based RSRPP. 
· Option 3: (OPPO)
· SL RSRP accuracy can be verified with the test case of Rx-Tx. And a dedicated test case with two-tap channel is needed for SL RSRPP accuracy. 
· Option 4: (vivo)
· RAN4 to define accuracy test cases for SL RSRP reported with SL RSTD and SL RSRP reported with SL Rx-Tx.
· RAN4 may need to define delay tests for sync source changes. 
· Option 5: (Ericsson)
· Test cases for all SL positioning measurements are specified (SL RSTD, RSRP/RSRPP, Rx-Tx, AoA, and RTOA).
· FFS: SL-RSRP and SL-RSRPP test cases are joint with other measurements.
· No need to define test cases for additional paths.
· Option 6: (Huawei)
· RAN4 to define accuracy TCs for SL PRS-RSRP(P) jointly with other measurement, and only accuracy of SL PRS-RSRP(P) is verified (accuracy of other measurement is not verified).
· RAN4 to consider the following scope for the test.
· Resource pool: shared and dedicated
· Coverage: in coverage and gNB as sync reference  
· Option 7: (Qualcomm)
· Define SL positioning test cases for a single carrier and single resource pool.
· Define measurement accuracy test cases for SL PRS-RSRP (reported with SL RSTD or Rx-Tx) and SL PRS-RSRPP (reported with SL RSTD or Rx-Tx). 
· No need to define test cases for additional paths.
· Do not define SL positioning test cases with LoS/NLoS reporting.
· Do not define SL positioning test cases with Tx/Rx ARP-ID reporting. 
· Option 8: (OPPO, vivo, Qualcomm)
· Not define test case to verify delay requirements for SL RSRP and SL RSRPP. 
· Recommended WF
· Discuss the test case list based on the following table.
· Table 2: Test case list for sidelink positioning 
	Set
	SL PRS measurement test case scenarios
	Impacted section in TS 38.133

	General
	

	0-1
	SL PRS configuration
	A.3.x

	SL PRS measurement delay tests in RRC_CONNECTED
	

	1-1
	SL RSTD reporting delay test case in FR1 
	

	1-2
	SL UE Rx-Tx reporting delay test case in FR1
	

	1-3
	SL RTOA reporting delay test case in FR1
	

	1-4
	SL AOA reporting delay test case in FR1
	

	SL PRS measurement accuracy tests in RRC_CONNECTED
	

	2-1
	SL RSTD together with SL RSRP accuracy test case in FR1 
	

	2-2
	SL UE Rx-Tx together with SL RSRPP accuracy test case in FR1
	



Issue 3-1-7: Test configurations
· Proposals
· Option 1: (CATT)
· Define SL PRS configurations for test as listed in table 3 and the other configurations can use the existing V2X test as baseline. 
· Table 3: SL PRS configurations for test
	PRS Parameters
	Values

	SL PRS transmission for different SL UE
	TDMed in different slots

	SCS
	15kHz, 30kHz

	PRS comb size
	4, 2

	Number of PRS symbol
	4

	SL PRS resource time gap (slot)
	1

	RB numbers containing PRS within channel BW 
	48，96

	Resource pool 
	dedicated

	Note 1:	Unless otherwise specified in the test case


· Option 2: (vivo)
· RAN4 to define test propagation conditions as AWGN channel for: 
Delay test cases: SL RSTD, SL RTOA, SL Rx-Tx, SL-AoA/ZoA and, 
Accuracy test cases: SL RSTD, SL Rx-Tx, SL RSRP reported with SL RSTD and SL RSRP reported with SL Rx-Tx.
· RAN4 to consider whether to define test propagation conditions as 2-tap channel for accuracy test cases: SL RSRPP reported with SL RSTD and SL RSRPP reported with SL Rx-Tx.
· RAN4 to define the test cases for dedicated resource pool and shared resource pool as test configurations, and the SL PRS configurations could apply to both types of resource pool. 
· Option 3: (Ericsson)
· For each SL positioning measurement type, test cases for core requirements for SL positioning measurements are defined at least for both:
· 1 sample, and
· 4 samples.
· For each SL positioning measurement type (for which accuracy requirements are defined), test cases for measurement accuracy requirements are defined for both:
· 1 sample, and
· 4 samples.
· Option 4: (Huawei)
· RAN4 to consider the following SL PRS related parameters for the test.
· (symbol num, comb size): (4, 4) and (2, 4)
· BW: 48 RB for delay test
· Es/Iot: 3dB (to ensure 100% PSCCH decoding)
· RAN4 to consider the following SL PRS transmission pattern for the delay test.
· TX UE1: slot n
· TX UE2: slot n + 1 and slot n + 100ms
· Define SL positioning test cases using only AWGN and 2-tap channel (for SL PRS RSRPP) propagation conditions. 
· Option 5: (Qualcomm)
· Define SL positioning test cases only with AWGN propagation condition. 
· Define SL PRS configurations for SL positioning test cases that apply to both shared and dedicated resource pools
· No TDM of SL PRS from different UEs in the same slot
· No comb-based multiplexing of SL PRS from different UEs in the same slot
· No FDM of SL PRS from different UEs in the same slot
· FFS whether to use the 2-tap channel for testing SL PRS-RSRPP measurement accuracy.
· Recommended WF
· Discuss the option(s) considering the following aspects.
· SL PRS configurations
· SL PRS transmission pattern
· Propagation conditions
· Type of resource pool
· Sample number
· Es/Iot condition
Issue 3-1-8: Spec structure for test cases of SL positioning
· Proposals
· Option 1: (Ericsson)
· The following clause structure is proposed in TS 38.133 for SL positioning test cases:
· A.9A 		Tests for NR SL Measurements for Positioning
· A.9A.1 	Tests for NR SL Measurements for Positioning in FR1
· A.9A.1.1 	Measurement delay tests
· A.9A.1.2 	Measurement accuracy tests
· Recommended WF
· Discuss the option(s).
CRs
	T-doc number
	Company
	Title

	R4-2405530
	Ericsson
	Draft CR for 38.133 on SL positioning performance requirements



Topic #4: Carrier Phase Positioning Performance Requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404404
	CATT
	Proposal 1: Define two sets of accuracy requirements for DL RSCPD measurement with side condition [-6, -13]dB and [-3. -6]dB respectively. 
Proposal 2: Define DL RSCPD accuracy requirements based on the following structure: 
Table 1: DL RSCPD absolute accuracy in FR1 for AWGN channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-6dB
(Ês/Iot)i ≥-13dB
	15
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 52
	≥ 1

	[TBD]
	
	
	≥ 104
	≥ 1

	[TBD]
	
	30 
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 48
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	60
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	(Ês/Iot)ref ≥-3dB
(Ês/Iot)i ≥-6dB
	15
	≥ 52
	≥ 1

	[TBD]
	
	
	≥ 104
	≥ 1

	[TBD]
	
	30
	≥ 48
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1



Table 2: DL RSCPD absolute accuracy in FR2 for AWGN channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-6dB
(Ês/Iot)i ≥-13dB
	60
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	120
	≥ 32
	≥ 4

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 128
	≥ 1

	[TBD]
	(Ês/Iot)ref ≥-3dB
(Ês/Iot)i ≥-6dB
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	120
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 128
	≥ 1



Table 3: DL RSCPD absolute accuracy in FR1 for Two-Tap channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-3dB
(Ês/Iot)i ≥-6dB
	15
	≥ 52
	≥ 1

	[TBD]
	
	
	≥ 104
	≥ 1

	[TBD]
	
	30
	≥ 48
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1



Table 4: DL RSCPD absolute accuracy in FR2 for Two-Tap channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-3dB
(Ês/Iot)i ≥-6dB
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	120
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 128
	≥ 1


Proposal 3: Define DL RSCP relative accuracy requirements by reusing DL RSCPD accuracy requirements. 
Proposal 4: Do not define accuracy requirements for UL RSCP. 
Proposal 5: Define the following test cases for CPP measurement: 
Table 5: Test list for CPP measurement
	Set
	PRS measurement test case scenarios
	Impacted section in TS 38.133

	0-1
	General: Configuration for the indicated time window
	

	PRS measurement delay tests 
	

	1-1
	DL RSCP reporting delay test case in FR1 in RRC_CONNECTED
	

	1-2
	DL RSCPD reporting delay test case in FR1 in RRC_CONNECTED
	

	1-3
	DL RSCP reporting delay test case in FR2 in RRC_CONNECTED
	

	1-4
	DL RSCPD reporting delay test case in FR2 in RRC_CONNECTED
	

	1-5
	DL RSCP reporting delay test case in FR1 in RRC_INACTIVE
	

	1-6
	DL RSCPD reporting delay test case in FR1 in RRC_INACTIVE
	

	1-7
	DL RSCP reporting delay test case in FR2 in RRC_INACTIVE
	

	1-8
	DL RSCPD reporting delay test case in FR2 in RRC_INACTIVE
	

	PRS measurement accuracy tests
	

	2-1
	DL RSCP absolute accuracy test case in FR1 in RRC_CONNECTED
	

	2-2
	DL RSCPD relative accuracy test case in FR1 in RRC_CONNECTED
	

	2-3
	DL RSCP absolute accuracy test case in FR2 in RRC_CONNECTED
	

	2-4
	DL RSCPD relative accuracy test case in FR2 in RRC_CONNECTED
	

	2-5
	DL RSCP absolute accuracy test case in FR1 in RRC_INACTIVE
	

	2-6
	DL RSCPD relative accuracy test case in FR1 in RRC_INACTIVE
	

	2-7
	DL RSCP absolute accuracy test case in FR2 in RRC_INACTIVE
	

	2-8
	DL RSCPD relative accuracy test case in FR2 in RRC_INACTIVE
	


Proposal 6: The test configurations in existing UE Rx-Tx and RSTD tests can be reused. 
Proposal 7: Define DL RSCP and DL RSCPD delay test cases in the existing UE Rx-Tx and RSTD clauses.

	R4-2404725
	CMCC
	Proposal 1: it is proposed to define accuracy requirements for DL RSCP based on the same number of RBs as that for UE Rx-Tx time difference.
Proposal 2: it is proposed to define accuracy requirements for DL RSCPD based on the same number of RBs as that for RSTD.
Proposal 3: it is proposed to define delay and accuracy test cases for DL RSCP and DL RSCPD.

	R4-2405065
	OPPO
	Proposal 1: The same RB numbers in existing RSTD and UE Rx-Tx accuracy requirements can be used as baseline to define DL RSCPD and relative RSCP accuracy requirements.
Proposal 2: On top of simulated CPP measurement results, additional margins for frequency drift and RF calibration should be considered when defining RSCPD and relative RSCP accuracy requirements.
Proposal 3: If the side conditions for RSTD (i.e. [-6, -13] dB) are applicable to both DL RSCPD and relative RSCP, the accuracy requirements for RSCPD can be reused for relative RSCP.
Proposal 4: Not define accuracy requirements for UL RSCP.

	R4-2405519
	Ericsson
	Observation 1: Accuracy requirements for legacy measurements are defined for different side conditions for measurements based on 4 sample and measurements based on reduced number of samples. 
· For reduced number of samples case, accuracy requirements are only defined for PRS BW ≥ 48 PRBs to be met under the AWGN propagation condition. 
· For 4 sample measurements, accuracy requirements for legacy positioning measurements are defined for PRS BW < 48 PRBs also. The requirements in this case are defined for both AWGN and fading channel models.

Proposal 1: Define DL RSCPD measurement accuracy requirements for the side condition (-6, -13) dB.

Proposal 2: Accuracy requirements for RSCPD and RSCP measurements in FR1 are defined for following PRS configurations:
	SCS (kHz)
	PRS Bandwidth (RB)

	15
	≥ 24

	
	≥ 52

	
	≥ 104

	30
	≥ 24

	
	≥ 48

	
	≥ 132

	60
	≥ 24

	
	≥ 64

	
	≥ 132


 
Proposal 3: Accuracy requirements for RSCPD and RSCP measurements in FR2 are defined for following PRS configurations:
	SCS (kHz)
	PRS Bandwidth (RB)

	60
	≥ 24

	
	≥ 64

	
	≥ 132

	120
	≥ 32

	
	≥ 64

	
	≥ 128



Proposal 4: For CPP, accuracy TCs are defined to validate the UE capability to report the carrier phase measurement together with the legacy measurements and meeting the accuracy requirements for both measurements reported in the same measurement report.

Proposal 5: RAN4 to not further discuss methods to mitigate impact of carrier frequency offset on CPP measurements.

	R4-2405588
	Huawei, HiSilicon
	Proposal 1: Use the following side conditions for CP measurement accuracy.
· RSCPD: (-6,-13)dB for AWGN and 2-tap
· Relative RSCPD: (-3,-13)dB for AWGN and 2-tap
Proposal 2: Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers as used in existing RSTD and UE Rx-Tx accuracy requirements.
Proposal 3: RAN4 not to define accuracy requirements for UL RSCP.
Proposal 4: RAN4 to define accuracy TCs for RSCPD/RSCP jointly with another measurement, and only accuracy of RSCPD/RSCP is verified and accuracy of other measurement is not.
Proposal 5: RAN4 to define TCs for CPP based on following combinations
· RSTD with RSCPD, UE Rx-Tx with RSCP
· RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE
· FR1, FR2
· Delay, accuracy
Proposal 6: RAN4 to define the tests for CPP with periodic time window
· Periodicity and offset: 2 times of PRS resource periodicity 
· Offset: same as PRS resource offset 
· Duration: covering all PRS resources from all TRPs

	R4-2405589
	Huawei, HiSilicon
	Note: The simulation results will be captured in simulation results summary. 

	R4-2405668
	Qualcomm
	Observation 1: Explicit assumptions about carrier frequency errors are missing in the CPP simulation assumptions (R4-2321459).
Proposal 1: RSCPD accuracy derived from RAN4 simulations applies assuming zero carrier frequency error at the UE and TRPs.
Proposal 2: RAN4 to add margin to the RSCPD accuracy derived from RAN4 simulations to account for residual frequency errors.
Proposal 3: For both DL RSCPD absolute accuracy and DL RSCP relative accuracy use two side conditions: [-6, -13] dB and [-3, -6] dB.
Proposal 4: Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers (or a subset thereof) as used in existing RSTD and UE Rx-Tx accuracy requirements.

	R4-2405669
	Qualcomm
	Note: The simulation results will be captured in simulation results summary.

	R4-2405887
	Nokia
	Observation 1: For the AWGN channel, the DL RSCPD measurement accuracy dependency on carrier frequency is not so significant.
Observation 2:  For the AWGN channel, the DL RSCPD measurement accuracy mainly depends on the cells with lower Es/Iot.
Observation 3: Preliminary results related to the CFO impact indicate that the impact is not negligible, but further analysis is required, as no CFO compensation at UE was assumed.
Proposal 1: RAN4 to agree a model for CFO compensation at UE side in order to evaluate the CFO impact on DL RSCPD and DL RSCP measurement accuracy.
Note: The simulation results will be captured in simulation results summary.



Open issues summary
Sub-topic 4-1 Carrier Phase Positioning Performance Requirements
Issue 4-1-1: Side condition
Proposals
· For DL RSCPD measurement: 
· Option 1: (CATT, Qualcomm, Nokia(P2 in R4-2405883))
· Two sets of side conditions: [-6, -13]dB and [-3, -6]dB 
· Option 2: (Ericsson, Huawei)
· [-6, -13] dB. 
· For relative DL RSCP measurement: 
· Option 1: (CATT, Qualcomm)
· Two sets of side conditions: [-6, -13]dB and [-3, -6]dB 
· Option 2: (Huawei)
· [-3, -13]dB 
· Option 3: (Nokia)
· Two sets of side conditions: [-3, -13]dB and [0, -6]dB 
Recommended WF: 
· Discuss the option(s).
Issue 4-1-2: DL RSCPD absolute accuracy requirements
Proposals
· Proposal 1: (CATT, CMCC, OPPO, Ericsson, Huawei, Qualcomm)
· Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers as used in existing RSTD and UE Rx-Tx accuracy requirements. 
· Proposal 2: (OPPO)
· On top of simulated CPP measurement results, additional margins for frequency drift and RF calibration should be considered when defining RSCPD and relative RSCP accuracy requirements. 
· Proposal 3: (Qualcomm)
· RAN4 to add margin to the RSCPD accuracy derived from RAN4 simulations to account for residual frequency errors
Recommended WF: 
· Take proposal 1 as baseline, i.e., the following tables are used as baseline structure to define DL RSCPD absolute accuracy requirements. 
· Whether side condition [-3, -6] is needed depends on the discussion in issue 4-1-1. 
· Discuss DL RSCP relative accuracy requirements in issue 4-1-3 after the side condition is decided. 
· Discuss proposal 2. 
· Table 1: DL RSCPD absolute accuracy in FR1 for AWGN channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1

	Tc Note 5
	dB
	kHz
	RB

	[TBD]
	(Ês/Iot)ref ≥-6dB
 (Ês/Iot)i ≥-13dB
	15
	≥ 24

	[TBD]
	
	
	≥ 52

	[TBD]
	
	
	≥ 104

	[TBD]
	
	30 
	≥ 24

	[TBD]
	
	
	≥ 48

	[TBD]
	
	
	≥ 132

	[TBD]
	
	60
	≥ 24

	[TBD]
	
	
	≥ 64

	[TBD]
	
	
	≥ 132

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	15
	≥ 52

	[TBD]
	
	
	≥ 104

	[TBD]
	
	30
	≥ 48

	[TBD]
	
	
	≥ 132

	[TBD]
	
	60
	≥ 64

	[TBD]
	
	
	≥ 132


· Table 2: DL RSCPD absolute accuracy in FR2 for AWGN channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1

	Tc Note 5
	dB
	kHz
	RB

	[TBD]
	(Ês/Iot)ref ≥-6dB
 (Ês/Iot)i ≥-13dB
	60
	≥ 24

	[TBD]
	
	
	≥ 64

	[TBD]
	
	
	≥ 132

	[TBD]
	
	120
	≥ 32

	[TBD]
	
	
	≥ 64

	[TBD]
	
	
	≥ 128

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	60
	≥ 64

	[TBD]
	
	
	≥ 132

	[TBD]
	
	120
	≥ 64

	[TBD]
	
	
	≥ 128


· Table 3: DL RSCPD absolute accuracy in FR1 for Two-Tap channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1

	Tc Note 5
	dB
	kHz
	RB

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	15
	≥ 52

	[TBD]
	
	
	≥ 104

	[TBD]
	
	30
	≥ 48

	[TBD]
	
	
	≥ 132

	[TBD]
	
	60
	≥ 64

	[TBD]
	
	
	≥ 132


· Table 4: DL RSCPD absolute accuracy in FR2 for Two-Tap channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1

	Tc Note 5
	dB
	kHz
	RB

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	60
	≥ 64

	[TBD]
	
	
	≥ 132

	[TBD]
	
	120
	≥ 64

	[TBD]
	
	
	≥ 128



Issue 4-1-3: DL RSCP relative accuracy requirements
Proposals
· Proposal 1: (CATT, OPPO)
· Reuse DL RSCPD accuracy requirements if the side conditions are the same. 
Recommended WF: 
· Discuss the proposal (s).
Issue 4-1-4: Accuracy requirements for UL carrier phase measurement: 
Proposals
· Option 1: (CATT, OPPO, Huawei)
· RAN4 not to define accuracy requirements for UL RSCP. 
Recommended WF: 
· RAN4 not to define accuracy requirements for UL RSCP. 
Issue 4-1-5: Test case list
Proposals
· Proposal 1: (CATT, Huawei, CMCC)
· RAN4 to define TCs for CPP based on following combinations
· RSTD with RSCPD, UE Rx-Tx with RSCP
· RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE
· FR1, FR2
· Delay, accuracy 
Recommended WF: 
· Use the following table to discuss the test case list: 
· Table 5: Test list for CPP measurement
	Set
	PRS measurement test case scenarios
	Impacted section in TS 38.133

	0-1
	General: Configuration for the indicated time window
	A.3.x

	PRS measurement delay tests 
	

	1-1
	DL RSCP reporting delay test case in FR1 in RRC_CONNECTED
	A.6.6.x1

	1-2
	DL RSCPD reporting delay test case in FR1 in RRC_CONNECTED
	A.6.6.x2

	1-3
	DL RSCP reporting delay test case in FR2 in RRC_CONNECTED
	A.7.6.x1

	1-4
	DL RSCPD reporting delay test case in FR2 in RRC_CONNECTED
	A.7.6.x2

	1-5
	DL RSCP reporting delay test case in FR1 in RRC_INACTIVE
	A.6.8.x1

	1-6
	DL RSCPD reporting delay test case in FR1 in RRC_INACTIVE
	A.6.8.x2

	1-7
	DL RSCP reporting delay test case in FR2 in RRC_INACTIVE
	A.7.8.x1

	1-8
	DL RSCPD reporting delay test case in FR2 in RRC_INACTIVE
	A.7.8.x2

	PRS measurement accuracy tests
	

	2-1
	DL RSCP absolute accuracy test case in FR1 in RRC_CONNECTED
	A.6.7.x1

	2-2
	DL RSCPD relative accuracy test case in FR1 in RRC_CONNECTED
	A.6.7.x2

	2-3
	DL RSCP absolute accuracy test case in FR2 in RRC_CONNECTED
	A.7.7.x1

	2-4
	DL RSCPD relative accuracy test case in FR2 in RRC_CONNECTED
	A.7.7.x2

	2-5
	DL RSCP absolute accuracy test case in FR1 in RRC_INACTIVE
	A.6.9.x1

	2-6
	DL RSCPD relative accuracy test case in FR1 in RRC_INACTIVE
	A.6.9.x2

	2-7
	DL RSCP absolute accuracy test case in FR2 in RRC_INACTIVE
	A.7.9.x1

	2-8
	DL RSCPD relative accuracy test case in FR2 in RRC_INACTIVE
	A.7.9.x2

	Note: In each test, the DL RSCPD/RSCP measurement is configured together with RSTD/UE Rx-Tx. 



Issue 4-1-6: Test configurations
Proposals
· Proposal 1: (CATT)
· The test configurations in existing UE Rx-Tx and RSTD tests can be reused. 
· Proposal 2: (Huawei)
· RAN4 to define the tests for CPP with periodic time window
· Periodicity and offset: 2 times of PRS resource periodicity 
· Offset: same as PRS resource offset 
· Duration: covering all PRS resources from all TRPs
Recommended WF: 
· Discuss the proposal(s).
Issue 4-1-7: Test requirements
Proposals
· Option 1: (Ericsson)
· For CPP, accuracy TCs are defined to validate the UE capability to report the carrier phase measurement together with the legacy measurements and meet the accuracy requirements for both measurements reported in the same measurement report. 
· Option 2: (Huawei)
· RAN4 to define accuracy TCs for RSCPD/RSCP jointly with another measurement, and only accuracy of RSCPD/RSCP is verified and accuracy of other measurement is not. 
Recommended WF: 
· Discuss whether and how to verify the accuracy requirements for legacy measurement. 
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