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Introduction
This topic summary for [108][220] NR_pos_enh2_part2 contains the discussions in agenda 8.22.3.2, 8.22.3.6 which include the following topics: 
· Topic #1: Sidelink Positioning (agenda 8.22.3.2)
· Topic #2: Carrier Phase Positioning (agenda 8.22.3.6)

Topic #1: Sidelink Positioning (agenda 8.22.3.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311618
	CATT
	Proposal 1: The measurement requirement for SL-PRS based RSTD is defined as below: 

Where, 
NRxBeam = 1 and Nsample = 1;  
 is the periodicity of the SL-PRS RSTD measurement defined as: 
 = 
The other definition can reuse that in Rel-17 unless RAN1 has further agreements on UE capability, TEG etc.
Proposal 2: The SL-PRS based measurement period requirements apply without DRX as well as for any SL DRX configuration. 
Proposal 3: No impact for sharing/collision between SL PRS measurement and other SL measurements/signals on measurement period requirements needs to be considered. 
Proposal 4: The SL based measurement period requirements still apply when there is network coverage change. 
Proposal 5: Add the requirements applicability for active BWP switching after the baseline measurement period requirements are stable. 
Proposal 6: No need to define additional requirements for initiation/cease of SLPRS transmission. The existing requirements for initiation/cease of SLSS transmission apply for sidelink UE supporting positioning. 
Proposal 7: When the synchronization reference source of receiving UE changes during the measurement period, 
· for SL PRS based Rx-Tx measurement, UE may restart the measurement; 
· for other SL PRS based measurements, UE continue the measurement and meet the measurement period requirements.  
Proposal 8: When the synchronization reference source of transmitting UE changes during the measurement period, for all the measurement types, UE may restart the measurement. 
Proposal 9: For SL-PRS RSRP, SL-PRS RSRPP, SL-PRS AOA/ZOA, SL-PRS RSTD, SL-PRS RTOA and SL-PRS Rx-Tx time difference, the report mapping requirements including reporting range and resolution step in Rel-17 can be reused. 

	R4-2311629
	CATT
	Simulation results for sidelink positioning


	R4-2311630
	CATT
	Summary of the simulation results for sidelink positioning measurement

	R4-2311835
	Xiaomi
	General using scenarios
Proposal 1: For SL-PRS based Azimuth of arrival (SL-PRS AoA) and zenith of arrival (SL-PRS ZoA) measurement, RAN4 can ONLY define the following performance requirements for them.
· Report mapping
· FFS on accuracy requirement
Proposal 2: For SL-PRS based RTOA measurement, RAN4 can ONLY define the performance requirements for them (e.g. report mapping and accuracy). 
Impacts from timing error of reference synchronization resource 
Observation 1: With error mitigation mechanism agreed in RAN1 for SL-TDoA, RAN4 can assume the requirements related can be based on ideal known timing. 
Proposal 3: RAN4 requirements for SL-TDoA measurements can be defined with the following side condition below:
· Without timing error among the synchronization resource UE
Impacts when reference synchronization resources changed
Observation 2: For the same scenario(e.g. with same SCS) there is obvious difference on the timing error requirements when different reference source used (e.g. 2*64Tc variance for SCS=15kHz when GNSS as the reference resource, which can lead about 20m location estimation error).
Observation 3: If there is the indication of timing errors among the synchronization resources, the time error requirements for them can be aligned. 
Proposal 4: For RAN4 timing error requirements, the unified one can be defined even if there is synchronization reference resource changed. 
Proposal 5: When the synchronization reference source changes during the on-going SL measurement or right before the SL measurement:
· Alt 2: Dropping or restarting the impacted SL measurement
Measurement period requirements
Observation 4: Measurement based on single sample is needed for SL positioning up to UE’s capability. 
Proposal 6: Number of samples for positioning measurements can be:
· = 1 (without any AGC)
· = 2
· = 4
Measurement reporting
Observation 5: In Rel-16 positioning, the reporting granularity for timing measurements (e.g. Rx-Tx time difference, RSTD and RTOA ) can be configurable to support the different accuracy. 
Observation 6: the reporting range for SL measurement will not be larger than these of Rel16.
Proposal 7: For SL positioning, the reporting mapping (e.g. range and granularity) for SL Rx-Tx time difference, SL RSTD and SL RTOA  can reuse these of Rel16.
Proposal 8: The fixed reporting granularity can be applied to SL PRS RSRP and AoA/ZoA.

	R4-2311886
	CMCC
	Proposal 1: for SL PRS measurement requirements, it is proposed to consider both N_sample = 1 and N_sample > 1.
Proposal 2: for the case of N_sample > 1, N_sample is proposed to be 2, considering  AGC for SL positioning is based on the dedicated AGC symbol, not based on SL PRS.

	R4-2311982
	Qualcomm Incorporated
	Observation 1: SL PRS resources are not configured with periodicity or number of repetitions.
Proposal 1: RAN4 will define measurement requirements for both periodic and aperiodic SL PRS transmissions.
Proposal 2: RAN4 should discuss potential impact to measurement delay when the UE reports SL PRS-based Rx-Tx time difference based on the actual SL PRS transmission time considering RAN1 agreements (e.g. whether the UE can choose to report based on actual SL PRS transmission time).
Proposal 3: FFS during the performance part whether the choice of Tx time has impact on SL PRS Rx-Tx measurement accuracy re3quirements.
Observation 2: RAN1 has not yet defined the UE SL PRS processing capability(ies).
Proposal 4: RAN4 waits for RAN1 agreements on UE SL PRS processing capabilities before discussing the detailed SL PRS measurement period formula.
Proposal 5: RAN4 needs to specify the definition of a ‘sample’ for the purpose of defining SL PRS measurement requirements.
Proposal 6: For aperiodic SL PRS transmissions, multiple SL PRS resources reserved by a single SCI constitute a single sample if the following conditions are met:
· All the reserved resources have the same source ID, reservation ID and cast type.
· All the reserved resources have the same bandwidth.
· FFS other conditions.
Proposal 7: Define requirements for SL PRS measurements assuming one sample (N_sample = 1) at least for aperiodic SL PRS transmissions.
Proposal 8: Reuse the UL AoA measurement report mapping in 38.133 for SL AoA measurements.
Observation 3: A side-condition of Es/Iot = -6 dB may be too aggressive for defining SL PRS measurement accuracy requirements.
Proposal 9: Add Es/Iot = (0, -3, -3) dB to the SL PRS simulation assumptions.

	R4-2312134
	vivo
	Observation 1: If the synchronization detection occurs in the procedure of SL positioning measurement and SyncRef UE is synchronous to the current synchronization source, there will be no dropping of SL-PRS. 
Observation 2: If the synchronization detection occurs in the procedure of SL positioning measurement and SyncRef UE is asynchronous to the current synchronization source, UE may drop the SL-PRS transmission and reception.
Proposal 1: The measurement period requirement for RSTD in Rel-17 can be used as the baseline for SL-PRS RSTD at least based on the following conditions
· No need to consider the total number of positioning frequency layers, which means L=1;
· The UE Rx beam sweeping factor NRx,Beam=1;
· The carrier-specific scaling factor for NR SL-PRS based positioning measurements equals to 1, that is, CSSF=1;
· No need to consider the scaling factor for a positioning frequency layer to be measured within the associated measurement gap pattern, which means Kp,PRS=1.
Proposal 2: The scaling factor for Rx TEG defined for PRS measurement requirement can be reused for SL-PRS RSTD measurement.
Proposal 3: RAN4 to wait for RAN1 progress on SL-PRS configuration and UE processing capability.
Proposal 4: 4 sample SL-PRS should be considered as the baseline to define measurement period and accuracy requirements.
Proposal 5: RAN4 to discuss the measurement period requirements impacted due to the synchronization reference source change with the following case:
· Case 1: Extend the measurement duration time until the SL measurement is complete;
· Case 2: Cease or restart the SL measurement procedure.
Proposal 6: RAN4 to define the UE behaviour after UE synchronizes to a new sync source if the synchronization source changes during the SL-PRS measurement procedure. E.g.
For sync case:
· If the synchronization source change occurs during the SL-PRS measurement, the current measurement will continue.
For async case:
· If the synchronization source change occurs during the SL-PRS measurement, the current measurement will be dropped.
Proposal 7: For SL-PRS RSTD, SL-PRS RTOA, SL-PRS Rx-Tx, the report mapping should be configurable, and the requirements including reporting range, max/min value of k, resolution step can be same as Rel-16/Rel-17 report mapping requirements in FR1.
Proposal 8: For SL-PRS RSRP, SL-PRS RSRP, SL-PRS AOA/ZOA, the report mapping should be fixed, and the requirements including reporting range, resolution step can be same as Rel-16/Rel-17 report mapping requirement.

	R4-2312135
	vivo
	Link-level simulation results for SL-PRS measurement
Observation 1: Side conditions of (0, -6, -6) dB shows little improvements in SL-PRS RSTD and SL-PRS Rx-Tx performance compared to (-3, -6, -6) dB. 
Observation 2: Side conditions of (0, -6, -6) dB shows noticeable improvements in SL-PRS RSRP and SL-PRS RSRP performance compared to (-3, -6, -6) dB. 
Observation 3: SL-PRS measurement accuracy becomes better as the number of used samples increase, especially in fading channel TDL-A and TDL-B.
Observation 4: Wider SL-PRS BW yield higher accuracy results for SL-PRS RSTD and SL-PRS Rx-Tx.
Observation 5: The performance of partially staggered SL-PRS are worse than fully staggered SL-PRS.
Proposal 1: At least support number of SL-PRS sample equals 4 for SL positioning measurements.

	R4-2312286
	LG Electronics Inc.
	Proposal 1: The number of samples can be consider after SL-PRS detection performance evaluation.    
Proposal 2: Revise the parameter of synchronization of anchor UEs value from <0,0,3 us> to <0,0,0 us> in the simulation assumption.   
Proposal 3: Introduce an additional channel environment of lower than -10 dB of Es/Iot at AWGN for SL-PRS detection performance checking. 

	R4-2312670
	OPPO
	Observation 1: S-SSB slots are excluded from resource pool, and SL-PRS is transmitted within resource pool. 
Proposal 1: Use 1 SL PRS sample as the baseline to define measurement delay and accuracy requirements.
Proposal 2: The same requirements apply for both non-DRX case and SL DRX case. 
Proposal 3: Not consider sharing mechanism between SL-PRS and S-SSB measurement.
Proposal 4: Initiation/cease of SL PRS transmission should be up to RAN1 decision.
Proposal 5: The report mapping of RSRP, RSRPP and Rx-Tx time difference for Uu positioning could be reused for SL positioning. 

	R4-2312724
	Ericsson
	· Observation 1: 1 sample does not provide reasonable performance for any of the SL PRS measurements.
· Observation 2:  The gain is significant when going from 3 to 4 samples.
· Observation 3: -6 dB can be used as the lowest side condition for SL PRS RSTD, Rx-Tx, RSRP, and RSRPP measurements.
· Proposal 1 (number of samples): RAN4 will not define measurement requirements for SL PRS measurements based on 1 sample.
· Proposal 2 (number of samples): 4 samples are assumed in RAN4 measurement requirements for all SL PRS measurements.
· Proposal 3 (side conditions): For SL RSTD, (0 dB, -6 dB) are assumed in RAN4 requirements, i.e., 0 dB for the reference link, and -6 dB for the measured link.
· Proposal 4 (side conditions): For SL Rx-Tx, the requirements are defined down to -6 dB.
· Proposal 5 (side conditions): Given that SL PRS RSRP can be configured with other SL PRS measurements, the requirements for SL PRS RSRP can be defined down to -6 dB.
· Proposal 6 (side conditions): Given that SL PRS RSRPP can be configured with other SL PRS measurements, the requirements for SL PRS RSRPP can be defined down to -6 dB.
· Proposal 7 (SL PRS BW): RAN4 SL positioning requirements are not applicable for CBWs larger than 40 MHz, unless they are supported by TS 38.101-1.
· Proposal 8 (SL PRS BW): The minimum SL PRS bandwidth in RAN4 requirements is 10 MHz.
· Proposal 9 (measurement report mapping): The measurement reporting ranges for SL measurements (except for SL-PRS AOA/ZOA) are shorter than the ranges for the corresponding Uu positioning measurements, at least for timing measurements.
· Proposal 10 (measurement report mapping): The reporting range of SL PRS azimuth angle of arrival (SL PRS A-AoA) is defined from -180 degree to +180 degree. The reporting range of SL PRS zenith angle of arrival (SL PRS Z-AoA) is defined from 0 degree to +180 degree. 
· Proposal 11 (measurement report mapping): SL PRS Rx-Tx: the measurement reporting range is the same as for SL PRS RSTD.
· Proposal 12 (measurement report mapping): SL PRS RSRPP: the measurement reporting range is the same as for SL PRS RSRP.
· Proposal 13 (measurement report mapping): SL PRS RSTD: the measurement reporting range is shorter than for Uu RSTD, e.g., [-16352 Tc; 16352 Tc].
· Proposal 14 (measurement report mapping): SL PRS RSRP: the measurement reporting range can be shorter than for Uu PRS RSRP.
· Proposal 15 (measurement report mapping): The measurement reporting resolution for SL PRS timing measurements (RSTD and Rx-Tx) is 1 Tc.
· Proposal 16 (measurement report mapping): The k-parameter in SL PRS RSTD and Rx-Tx measurement report mapping is defined as: k=2, i.e., kmin= kmax=2.
· Proposal 17 (measurement report mapping): The measurement reporting resolution for SL PRS power measurements (RSRP and RSRPP) is 1 dB.
· Proposal 18 (measurement report mapping): The measurement reporting resolution for SL PRS angular measurements (SL PRS A-AoA and Z-AoA) is 0.5 degree.
· Proposal 19 (measurement report mapping): RAN4 sends an LS to RAN2 to inform about measurement report mapping for SL PRS measurements.
· A proposed draft LS on measurement report mapping is included in Annex B, which can be updated based on final RAN4 agreements.
· Proposal 20 (Uu link distortion [RLF, RRC reestablishment, handover, etc.]): 
· The SL UE can continue an SL positioning measurement or transmission also during RLF, RRC reestablishment, and handover, if the SL PRS resources are configured to be available also during these procedures;
· Otherwise, SL positioning measurements shall be dropped whenever the measuring or any of the transmitting SL UEs experience distortion on their Uu links during the SL positioning session.
· Proposal 21 (dedicated/shared resource pool): The same accuracy requirements apply, regardless of the SL PRS resource pool type (dedicated or shared).
· Proposal 22 (dedicated/shared resource pool): Measurement period may be different for different SL PRS resource pool types (dedicated or shared).
· Proposal 23 (initiation/cease of SL PRS tx): RAN4 will define requirements for initiation/cease of SL transmissions for positioning.
· Proposal 24 (synch source change): Whenever possible, the SL UE postpones the reselection of the synchronization source until the on-going SL positioning measurement is completed.

· Proposal 25 (synch source change): When the synchronization reference source occurs due to the link issue during an on-going SL positioning measurement or right before the SL positioning measurement, the SL UE restarts the SL positioning measurement after changing the synchronization reference source. In this case, the measurement period is extended to account for the transition period and the time necessary to complete the restarted SL positioning measurement.
· Proposal 26 (coverage status change): When an SL UE determines that its coverage status has changed (e.g., changing between any two of: in-coverage, out-of-coverage, partial coverage, unknown coverage, different coverage range, or even transition period), it can either:
· Scenario 1: restart the on-going SL positioning measurements (if the change impacts the measurement), or 
· Scenario 2: continue the on-going SL positioning measurement (if the change does not impact the measurement).
RAN4 to discuss the conditions for Scenario 2.

	R4-2312836
	Huawei, HiSilicon
	Proposal 1: RAN4 to define measurement period requirements for all measurement types.
Proposal 2: Measurement based on single sample is used as baseline for SL PRS measurement period requirements.
Proposal 3: RAN4 waits for RAN1 conclusion on whether and how to account for SL PRS Processing Capability in the measurement period requirements.
Proposal 4: RAN4 to discuss requirements for DRX after requirements for non-DRX are stable.
Proposal 5: SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not dropped due to other SL procedure or interrupted due to Uu operation.
Proposal 6: RAN4 to discuss the impact coverage status change after requirements for non-transition case are stable.
Proposal 7: UE is allowed to restart the Rx-Tx measurement if synchronization reference source change occurs between the Rx and Tx.
Proposal 8: RAN4 to deprioritize defining requirements for initiation/cease of SL PRS transmissions.
Proposal 9: Reuse the existing report mapping of Uu positioning measurements for the corresponding SL positioning measurements.

	R4-2312837
	Huawei, HiSilicon
	Simulation results for SL positioning
Observation 1: For SL-PRS with full staggering pattern, the performance is impacted by different factors (BW, Es/Iot, channel model, sample number, SCS) in a similar way as PRS measurement.
Observation 2: For SL-PRS with partial staggering pattern, the performance is worse than full staggering pattern, and can be quite poor for some case with small RB number and single sample.
Proposal 1: Define accuracy requirements for SL-PRS measurement based on single sample for >= 48 RB and AWGN channel.

	R4-2313771
	Nokia, Nokia Shanghai Bell
	1. There are no measurement period impacts since the sharing/collision between SL PRS measurement and other SL measurements is not expected based on the current RAN1 and RAN4 agreements.
1. RAN4 to consider all coverage change scenarios to define the SL positioning measurement period requirements after the SL-PRS based measurement procedures are agreed in RAN1.
1. RAN4 to define SL positioning measurement period requirements for Uu link mobility after the SL positioning mobility procedures are agreed in RAN2.
1. RAN4 to define the requirements for initiation/cease of SL transmissions for positioning based on SCI/higher layer triggering functionality defined in RAN1.
1. RAN4 to treat at least Scenarios A, B, and C as one since both transmitting and receiving SL UEs have a similar impact from the unavailability of SL-PRS. FFS on RRM impact of Scenario D. 
1. RAN4 to support Proposal 2 and discuss the impact on RRM requirement when synchronization reference source changes.
1. RAN4 to reuse the report mapping resolution from Rel-16/17 as baseline and further discuss any possible adaptation such as the range for positioning measurement types.
1. SL UE performs measurements for all positioning measurement types.
1. RAN4 to define measurement period requirements also for SL-PRS RTOA and SL-PRS AOA/ZOA.
1. RAN4 to align measurements periods if the combination of SL-PRS RTOA and SL-PRS-RSRP measurements is configured.
1. RAN4 to define the accuracy requirement for all of the measurement types.
1. RAN4 to study the measurement accuracy requirement for SL-PRS assuming anchor UE(s) being in coverage.
1. RAN4 to study on how to define the conditions for measurement accuracy requirements for SL PRS based RTOA measurement, i.e. whether to assume no (i.e. ideal case) or a pre-defined fixed timing uncertainty for acquiring the RTOA reference time.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 1-1 SL-PRS measurement period requirements 
0. Issue 1-1-0 Priority of the issues to be discussed: 
· Moderator suggestion: 
· Prioritize issue 1-1-1, 1-1-2, 1-1-3, 1-1-4, 1-1-5, issue 1-2-1
Issue 1-1-1: Measurement period requirements for SL-PRS based RSTD: 
· Proposals: 
· Option 1: (CATT)
· The measurement requirement for SL-PRS based RSTD is defined as below: 

Where, 
NRxBeam = 1 and Nsample = 1;  
 is the periodicity of the SL-PRS RSTD measurement defined as: 
 = 
The other definition can reuse that in Rel-17 unless RAN1 has further agreements on UE capability, TEG etc.
· Option 2: (Xiaomi)
· Number of samples for positioning measurements can be:
· = 1 (without any AGC)
· = 2
· = 4
· Option 3: (CMCC)
· Number of samples for positioning measurements can be:
· = 1 
· = 2
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Option 4: (Qualcomm)
· RAN4 will define measurement requirements for both periodic and aperiodic SL PRS transmissions. 
· RAN4 waits for RAN1 agreements on UE SL PRS processing capabilities before discussing the detailed SL PRS measurement period formula. 
· RAN4 needs to specify the definition of a ‘sample’ for the purpose of defining SL PRS measurement requirements. 
· For aperiodic SL PRS transmissions, multiple SL PRS resources reserved by a single SCI constitute a single sample if the following conditions are met:
· All the reserved resources have the same source ID, reservation ID and cast type.
· All the reserved resources have the same bandwidth.
· FFS other conditions.
· Define requirements for SL PRS measurements assuming one sample (N_sample = 1) at least for aperiodic SL PRS transmissions. 
· Option 5: (vivo)
· The measurement period requirement for RSTD in Rel-17 can be used as the baseline for SL-PRS RSTD at least based on the following conditions
· No need to consider the total number of positioning frequency layers, which means L=1;
· The UE Rx beam sweeping factor NRx,Beam=1;
· The carrier-specific scaling factor for NR SL-PRS based positioning measurements equals to 1, that is, CSSF=1;
· No need to consider the scaling factor for a positioning frequency layer to be measured within the associated measurement gap pattern, which means Kp,PRS=1.
· The scaling factor for Rx TEG defined for PRS measurement requirement can be reused for SL-PRS RSTD measurement.
· 4 sample SL-PRS should be considered as the baseline to define measurement period and accuracy requirements. 
· RAN4 to wait for RAN1 progress on SL-PRS configuration and UE processing capability.
· Option 6: (LGE)
· The number of samples can be considered after SL-PRS detection performance evaluation. 
· Option 7: (OPPO, Huawei)
· Use 1 SL PRS sample as the baseline to define measurement delay and accuracy requirements. 
· RAN4 waits for RAN1 conclusion on whether and how to account for SL PRS Processing Capability in the measurement period requirements. 
· Option 8: (Ericsson)
· RAN4 will not define any requirements for SL PRS measurements based on 1 sample. 
· 4 samples are assumed in RAN4 measurement requirements for all SL PRS measurements. 
· Measurement period may be different for different SL PRS resource pool types (dedicated or shared). 
· Recommended WF 
· For periodic SL-PRS, Discuss the measurement period requirements based on the following formula and decide each factor: 

· NRxBeam = 1;
· Number of samples:
· Alt 1: Nsample = 1 or 4 based on UE capability;  
· Alt.2: Nsample =4 in Rel-18
· FFS: the definition of “sample”
·  is the periodicity of the SL-PRS RSTD measurement defined as: 
·  = 
· The other factors (, UE capability N’ and [N, T], ) can reuse the definition in Rel-17 unless RAN1 has further agreements.
· FFS for aperiodic SL-PRS. 
· FFS requirements applicability for different resource pool types (shared or dedicated)
Issue 1-1-2: Measurement period requirements for other SL-PRS based measurements: 
· Proposals: 
· Option 1: (Xiaomi)
· For SL-PRS based AoA/ZOA and SL-PRS based RTOA, RAN4 can ONLY define the performance requirements, i.e., not to define measurement period requirement. 
· Option 2: (Huawei, Nokia)
· RAN4 to define measurement period requirements for all measurement types. 
· RAN4 to align measurements periods if the combination of SL-PRS RTOA and SL-PRS-RSRP measurements is configured.
· Option 3: (Qualcomm)
· RAN4 should discuss potential impact to measurement delay when the UE reports SL PRS-based Rx-Tx time difference based on the actual SL PRS transmission time considering RAN1 agreements (e.g. whether the UE can choose to report based on actual SL PRS transmission time). 
· Recommended WF
· RAN4 to define measurement period requirements for all measurement types. 
· FFS the impact on SL-PRS Rx-Tx time difference measurement period due to the definition of Rx-Tx. 
Issue 1-1-3: Requirements applicability regarding SL-DRX
· Proposals: 
· Option 1: (CATT, OPPO)
· The SL-PRS based measurement period requirements apply without DRX as well as for any SL DRX configuration. 
· Option 1: (Huawei)
· RAN4 to discuss requirements for DRX after requirements for non-DRX are stable.
· Recommended WF
· The SL-PRS based measurement period requirements apply without DRX as well as for any SL DRX configuration. 
Issue 1-1-4: Impact of other channels/signals
· Proposals: 
· Option 1: (CATT, OPPO, Nokia)
· No impact for sharing/collision between SL PRS measurement and other SL measurements/signals on measurement period requirements needs to be considered. 
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Option 2: (Huawei)
· SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not dropped due to other SL procedure or interrupted due to Uu operation. 
· Recommended WF
· No impact for sharing/collision between SL PRS measurement and other SL measurements/signals on measurement period requirements needs to be considered. 
Issue 1-1-5: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs
· Proposals: 
· Option 1: (CATT)
· When the synchronization reference source of receiving UE changes during the measurement period, 
· for SL PRS based Rx-Tx measurement, UE may restart the measurement; 
· for other SL PRS based measurements, UE continue the measurement and meet the measurement period requirements. 
· When the synchronization reference source of transmitting UE changes during the measurement period, for all the measurement types, UE may restart the measurement. 
· Option 2: (Xiaomi):
· When the synchronization reference source changes during the on-going SL measurement or right before the SL measurement:
· Dropping or restarting the impacted SL measurement
· Option 3: (vivo):
· RAN4 to discuss the measurement period requirements impacted due to the synchronization reference source change with the following case:
· Case 1: Extend the measurement duration time until the SL measurement is complete;
· Case 2: Cease or restart the SL measurement procedure.
· RAN4 to define the UE behaviour after UE synchronizes to a new sync source if the synchronization source changes during the SL-PRS measurement procedure. E.g.
· For sync case:
· If the synchronization source change occurs during the SL-PRS measurement, the current measurement will continue.
· For async case:
· If the synchronization source change occurs during the SL-PRS measurement, the current measurement will be dropped.
· Option 4: (Ericsson):
· Whenever possible, the SL UE postpones the reselection of the synchronization source until the on-going SL positioning measurement is completed.
· If not possible to postpone the synch source change, e.g., when the synchronization reference source occurs due to the link issue during an on-going SL positioning measurement or right before the SL positioning measurement, the SL UE restarts the SL positioning measurement after changing the synchronization reference source. In this case, the measurement period is extended to account for the transition period and the time necessary to complete the restarted SL positioning measurement. 
· Option 5: (Huawei):
· UE is allowed to restart the Rx-Tx measurement if synchronization reference source change occurs between the Rx and Tx.
· Option 6: (Nokia):
· At least SL PRS timing measurements are impacted by the synchronization reference source.
· Recommended WF
· When the synchronization reference source change occurs on Rx side during the measurement period, 
· Alt 1: UE restart the measurement after change. 
· Alt 2: UE continue the measurement and the measurement period is extended. 
· Alt 3: for SL PRS based Rx-Tx measurement, UE restart the measurement; for other SL PRS based measurements, UE continue the measurement and meet the measurement period requirements. 
· Alt.4: when possible, postpone the synch source change until the on-going SL positioning measurement is completed. Restart when not possible.
· FFS: When the synchronization reference source change occurs on Tx side during the measurement period. 
Issue 1-1-6: Impact of Uu link connection distortion
· Proposals: 
· Option 1: (CATT)
· Add the requirements applicability for active BWP switching after the baseline measurement period requirements are stable. 
· Option 2: (Ericsson)
· The SL UE can continue an SL positioning measurement or transmission also during RLF, RRC reestablishment, and handover, if the SL PRS resources are configured to be available also during these procedures;
· Otherwise, SL positioning measurements shall be dropped whenever the measuring or any of the transmitting SL UEs experience distortion on their Uu links during the SL positioning session. 
· Option 3: (Huawei)
· SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not dropped due to other SL procedure or interrupted due to Uu operation. 
· Option 4: (Nokia)
· RAN4 to define SL positioning measurement period requirements for Uu link mobility after the SL positioning mobility procedures are agreed in RAN2. 
· Recommended WF
· Clarify whether and what types of Uu link mobility can impact the SL transmission/reception and measurement, e.g., 
· RLF,
· RRC reestablishment,
· Handover. 
Issue 1-1-7: Impact of network coverage change
· Proposals: 
· Option 1: (CATT)
· The measurement period requirements still apply when there is change of network coverage scenario. 
· Option 2: (Ericsson)
· When an SL UE determines that its coverage status has changed (e.g., changing between any two of: in-coverage, out-of-coverage, partial coverage, unknown coverage, different coverage range, or even transition period), it can either:
· Scenario 1: restart the on-going SL positioning measurements (if the change impacts the measurement), or 
· Scenario 2: continue the on-going SL positioning measurement (if the change does not impact the measurement).
· RAN4 to discuss the conditions for Scenario 2.
· Option 3: (Huawei)
· RAN4 to discuss the impact coverage status change after requirements for non-transition case are stable.
· Option 4: (Nokia)
· RAN4 to consider all coverage change scenarios to define the SL positioning measurement period requirements after the SL-PRS based measurement procedures are agreed in RAN1.
· Recommended WF
· Discussion is needed. 
Sub-topic 1-2 SL-PRS measurement reporting  
Issue 1-2-1: Report mapping
· Proposals: 
· Option 1: (CATT, vivo, Huawei, Nokia)
· For SL-PRS RSRP, SL-PRS RSRPP, SL-PRS AOA/ZOA, SL-PRS RSTD, SL-PRS RTOA and SL-PRS Rx-Tx time difference, the report mapping requirements including reporting range and resolution step in Rel-17 can be reused. 
· Option 2: (Xiaomi)
· For SL positioning, the reporting mapping (e.g. range and granularity) for SL Rx-Tx time difference, SL RSTD and SL RTOA can reuse these of Rel-16. 
· The fixed reporting granularity can be applied to SL PRS RSRP and AoA/ZoA. 
· Option 3: (OPPO)
· The report mapping of RSRP, RSRPP and Rx-Tx time difference for Uu positioning could be reused for SL positioning. 
· Option 4: (Qualcomm)
· Reuse the UL AoA measurement report mapping in 38.133 for SL AoA measurements. 
· Option 5: (Ericsson)
· AoA/ZoA
· The reporting range of SL PRS azimuth angle of arrival (SL PRS A-AoA) is defined from -180 degree to +180 degree. The reporting range of SL PRS zenith angle of arrival (SL PRS Z-AoA) is defined from 0 degree to +180 degree.
· The measurement reporting resolution for SL PRS angular measurements (SL PRS A-AoA and Z-AoA) is 0.5 degree.
· SL PRS RSRP/RSRPP:
· SL PRS RSRPP: the measurement reporting range is the same as for SL PRS RSRP.
· The measurement reporting resolution for SL PRS power measurements (RSRP and RSRPP) is 1 dB.
· SL PRS RSTD and Rx-Tx:
· SL PRS Rx-Tx: the measurement reporting range is the same as for SL PRS RSTD.
· SL PRS RSTD: the measurement reporting range is shorter than for Uu RSTD, e.g., [-16352 Tc; 16352 Tc].
· FFS k-parameter range, e.g.: k=2 (kmin= kmax=2).
· Recommended WF
· Discussion is needed. 
· Send LS to RAN2/3 if the report mapping is agreed. (draft LS is proposed in R4-2312724, R4-2312836). 
Sub-topic 1-3 Other RRM requirements  
Issue 1-3-1: Requirements for initiation/cease of SL PRS Tx
· Proposals:
· Option 1 (CATT):
· No need to define additional requirements for initiation/cease of SLPRS transmission. The existing requirements for initiation/cease of SLSS transmission apply for sidelink UE supporting positioning.
· Option 2 (Ericsson, Nokia):
· RAN4 will define requirements for initiation/cease of SL transmissions for positioning.
· Option 3: (OPPO)
· Initiation/cease of SL PRS transmission should be up to RAN1 decision. 
· Option 4: (Huawei)
· RAN4 to deprioritize defining requirements for initiation/cease of SL PRS transmissions.
· Recommended WF
· Postpone the discussion to the next RAN4 meeting. 
Sub-topic 1-4 Accuracy requirements
Issue 1-4-1: Side condition
· Proposals: 
· Option 1: (Ericsson)
· For SL RSTD, (0 dB, -6 dB) are assumed in RAN4 requirements, i.e., 0 dB for the reference link, and -6 dB for the measured link. 
· For SL Rx-Tx, the requirements are defined down to -6 dB. 
· Given that SL PRS RSRP can be configured with other SL PRS measurements, the requirements for SL PRS RSRP can be defined down to -6 dB. 
· Given that SL PRS RSRPP can be configured with other SL PRS measurements, the requirements for SL PRS RSRPP can be defined down to -6 dB. 
· Recommended WF
· Need discussion. 
Issue 1-4-2: PRS bandwidth for SL positioning requirements
· Proposals: 
· Option 1: (Ericsson)
· RAN4 SL positioning requirements are not applicable for CBWs larger than 40 MHz, unless they are supported by TS 38.101-1.
· The minimum SL PRS bandwidth in RAN4 requirements is 10 MHz.
· Recommended WF
· Need discussion. 
· Please note that the positioning measurement requirements are defined based on PRS bandwidth not the channel bandwidth. 
Issue 1-4-3: The accuracy requirements for SL-PRS based measurement
· Proposals:
· Proposal 1 (Ericsson):
· The same accuracy requirements apply, regardless of the SL PRS resource pool type (dedicated or shared)
· Proposal 2 (Nokia): 
· RAN4 to define the accuracy requirement for all of the measurement types. 
· RAN4 to study the measurement accuracy requirement for SL-PRS assuming anchor UE(s) being in coverage. 
· RAN4 to study on how to define the conditions for measurement accuracy requirements for SL PRS based RTOA measurement, i.e. whether to assume no (i.e. ideal case) or a pre-defined fixed timing uncertainty for acquiring the RTOA reference time.
· Proposal 3 (Huawei):
· Define accuracy requirements for SL-PRS measurement based on single sample for >= 48 RB and AWGN channel.
· Recommended WF
· Postpone the discussion to the next RAN4 meeting. 
Issue 1-4-4: Simulation assumption and results
· Moderator: 
· The simulation results for SL positioning are summarized in R4-2311630. Companies are encouraged to add and check your results in the table.
· The results in the following documents are included: 
	R4-2311629
	Simulation results for sidelink positioning
	CATT

	R4-2312135
	Link-level simulation results for SL-PRS measurement
	vivo

	R4-2312286
	Discussion on RRM core requirement for SL positioning enhancement
	LG Electronics Inc.

	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]R4-2312724
	On SL positioning
	Ericsson

	R4-2312837
	Simulation results for SL positioning
	Huawei, HiSilicon


· Proposals for simulation assumption: 
· Option 1: (Qualcomm)
· Add Es/Iot = (0, -3, -3) dB to the SL PRS simulation assumptions. 
· Option 2: (LGE)
· Revise the parameter of synchronization of anchor UEs value from <0,0,3 us> to <0,0,0 us> in the simulation assumption. 
· Introduce an additional channel environment of lower than -10 dB of Es/Iot at AWGN for SL-PRS detection performance checking.
· Recommended WF
· Collect and compare the simulation results.
· Suggest to keep the existing assumption on Es/Iot and synchronization of anchor UEs. 
· Based on the simulation results, most of the results can be acceptable based on existing assumption, more motivations are needed to define high side condition. 
Topic #2: Carrier Phase Positioning (agenda 8.22.3.6)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311620
	CATT
	Proposal 1: When DL RSCP is reported together with UE Rx–Tx time difference measurement, the same measurement period requirements apply. And the existing UE Rx-Tx time difference measurement requirements with gap and the measurement requirements in RRC_INACTIVE can be used. 
Proposal 2: When DL RSCPD is reported together with RSTD measurement, he same measurement period requirements apply. And the existing RSTD measurement requirements with gap and the measurement requirements in RRC_INACTIVE can be used. 
Proposal 3: The mobility impact in RRC_CONNECTED and the collision handling in RRC_INACTIVE state in Rel-17 can also be reused. 
Proposal 4: When RSCP or RSCPD is reported together with legacy measurements, the same measurement reporting delay requirements apply. 
Proposal 5: The reporting range of DL RSCDP is [-180, 180) degrees. 
Proposal 6: The fixed granularity 0.1 degree can be used for DL RSCPD/RSCP reporting. 

	R4-2311634
	CATT
	Summary of the simulation results for CPP measurement

	R4-2311837
	Xiaomi
	NR DL carrier phase measurement
Observation 1: If CPP measurements are reported with other legacy measurements, the existing reporting delay requirements for the legacy UE PRS measurement can be reused for them.
Proposal 1: If RSCPD/RSCP being reported with other legacy measurements together, RAN4 can define the measurement reporting delay requirements for them with the existing requirements for the associated legacy measurement.
Proposal 1a: FFS on whether to reuse the existing Rel-17 requirements based on RAN1 discussion on time window for CPP measurement
Observation 2: In Rel17, there is obvious performance degradation in NLOS channel in comparison with these in LOS.
Proposal 2:  RAN4 can FFS on the different the accuracy requirements for the carrier phase measurements under the different LOS/NLOS channel conditions.
NR UL carrier phase measurement
Proposal 3:  The gNB accuracy measurement requirements of UL RSCP NG-RAN node assisted positioning shall be defined.
CPP measurement report mapping
Proposal 4: For Rel18 CPP measurements, the reporting granularity for DL RSCP, DL RSCPD and UL RSRP should be configurable up to UE capability. 
Proposal 5: The different report mapping tables shall be defined for RSCP and RSCPD given their reporting ranges are different.

	R4-2311889
	CMCC
	Proposal 1: RAN4 to define requirements for DL RSCP and RSCPP.
Proposal 2: for RSCP, measurement period requirements for UE Rx – Tx time difference measurement can be reused with the total number of positioning frequency layers L=1.
Proposal 3: for RSCPD, measurement period requirements for RSTD measurement can be reused with the total number of positioning frequency layers L=1.

	R4-2311987
	Qualcomm Incorporated
	Proposal 1: Do not define requirements for DL RSCP reported with RSTD.
Proposal 2: Do not define requirements for DL RSCPD reported with UE Rx-Tx.
Proposal 3: RAN4 will not discuss requirements for stand-alone CPP measurements unless RAN1 agrees first to support such measurements.
Proposal 4: Do not define absolute measurement accuracy requirements for DL RSCP.
Observation 1: UE carrier phase measurements in RRC_CONNECTED state without measurement gaps are not supported in Rel-18.
Proposal 5: RAN4 will not discuss requirements for CPP measurements performed for multiple frequencies within a PFL/carrier unless RAN1 agrees first to support such measurements.
Proposal 6: The measurement period requirement for CPP (i.e. legacy measurements plus carrier phase measurements) shall be defined for a single PFL.
Proposal 7: The measurement period requirement for CPP (i.e. legacy measurements plus carrier phase measurements) shall apply to PRS resource instances in the indicated PRS resource sets, occurring within the time window(s) indicated by the LMF.
Proposal 8: As a baseline, define the measurement period requirement for CPP (i.e. legacy measurements plus carrier phase measurements) as follows:
· Leverage the measurement period formulas from Rel-16/17 with number of PFLs set to L = 1.
· The requirement applies to PRS resources contained in the indicated PRS resource sets.
·  only counts PRS resource instances within the indicated time window(s).
· FFS if additional modifications are needed as a result of pending RAN1 agreements (e.g. new UE capabilities).
Proposal 9: Prioritize defining CPP measurement accuracy requirements for single sample measurements. Defining measurement period requirements for number of samples greater than one is not precluded.
Proposal 10: Define the reporting range for RSCPD as [0, 360) degrees.
Proposal 11: Define variable reporting granularity for RSCP/RSCPD, similar to the ‘k’ factor for RSTD and Rx-Tx. FFS the specific granularity values.

	R4-2311991
	Lenovo
	Observation 1: Unless the carrier frequency offset of the TRP relative to the UE and the DL-PRS is the same, the carrier frequency offset can result in very substantial errors in the measurement of carrier phase difference.
Observation 2: The carrier phase difference measurement errors resulting from carrier frequency offset are a function of the difference in the carrier frequency offsets of the TRP relative to the UE and the PRU, and the separation in time of the DL-PRS symbols from the two TRP’s.
Observation 3: The expected value of the carrier phase measurement error can be computed as 

where  and  denote the phase rotation over one symbol of the of the carrier of the m-th TRP relative to the UE and the PRU, respectively, and n is the difference in the symbol indices of the two DL-PRS symbols.
Proposal 1:	To enable the LMF to correct carrier phase difference measurement errors due to carrier frequency offsets, the carrier frequency offset should be measured by both the UE and the PRU for each TRP for which measurements are taken, and these carrier frequency offsets should be reported to the LMF.

Proposal 2:	If carrier phase measurements are reported by the UE and the PRU, the number of symbols separating the measured DL-PRS for any two TRP’s must be reported to the LMF.

Proposal 3:	If carrier phase difference measurements are reported by the UE and the PRU, the number of symbols separating measured DL-PRS used for the carrier phase difference measurement must be reported to the LMF.

	R4-2312344
	LG Electronics Inc.
	Proposal 1: RAN4 to discuss how to report the integer information with carrier phase. 
	Option 1: Report the integer information and carrier phase separately. 
Carrier phase  ([0,360] degrees ), integer  (0,1,2,…, [63])
	Option 2: Report the value X after combining the integer information and carrier phase. 
		X =  
where, Carrier phase  ([0,360] degrees ), integer  (0,1,2,…, [63])
Proposal 2: RSCP and RSCPD should have different report mapping tables and the candidates of the units 1, 3, 5, 10, and 15 degrees for the carrier phase report can be possible.

	R4-2312674
	OPPO
	Proposal 1: When RSCP/RSCPD is reported together with legacy positioning measurement, a single measurement period requirement to cover both RSCP/RSCPD measurements and legacy Rx-Tx time difference/RSTD measurements should apply.
Proposal 2: Further discuss the following options to define the measurement period requirement in proposal 1
· Option 1: max(TRSCP/RSCPD, TUERxTx/RSTD)
· Option 2: TRSCP/RSCPD + TUERxTx/RSTD + Tmargin
Proposal 3: Wait for RAN1’s progress on the CPP time window to define the TRSCP/RSCPD. 
Proposal 4: The collision between PRS for CPP measurement and other signals/channels should be updated by taking the CPP time window into account.
Proposal 5: The applicable condition that “all PRS resources within a PFL are within up to 2 separate windows within TPRS,i for each positioning frequency layer” should be updated by taking the CPP time window into account.
Proposal 6: The granularity for DL RSCP/RSCPD should be up to NW configuration and UE capability.
Observation 1: Compared with AWGN channel, noticeable accuracy degradation is observed for RSCPD measurement with two-tap channel mode. 
Observation 2: The RSCPD accuracies for 4-sample and 1-sample are comparable.

	R4-2312733
	Ericsson
	DL-RSCPD simulation results

	R4-2312734
	Ericsson
	# Measurement reporting requirements for DL carrier phase measurement
Proposal 1: In a scenario where carrier phase measurement is reported together with legacy positioning measurement (i.e., RSCPD with RSTD and RSCP with UE Rx-Tx), measurement reporting delay requirements for legacy measurements apply for carrier phase measurements.

# Impact of UE mobility
Proposal 2: Reuse rel. 17 requirements for mobility impact on UE Rx-Tx measurement in RRC_CONNECTED/RRC_INACTIVE state to define requirements for mobility impact on RSCP measurement period requirement.
Proposal 3: Reuse rel. 17 requirements for mobility impact on RSTD measurement in RRC_CONNECTED/RRC_INACTIVE state to define requirements for mobility impact on RSCPD measurement period requirement.

# Measurement period requirements for DL RSCP/DL RSCPD
Proposal 4: Measurement period requirement for the scenario where carrier phase measurement is reported together with legacy positioning measurements shall be discussed after the details of time window for carrier phase measurement is settled by RAN1.

# Impact of collisions with other signals/channels in RRC_INACTIVE
Proposal 5: The collision handling between PRS resources and other DL signals/channels for positioning measurement in RRC_INACTIVE state in Rel-17 is reused to define collision handling between PRS resources and other DL signals/channels for carrier phase measurement in RRC_INACTIVE state.

# Report mapping for DL RSCP/RSCPD
Proposal 6: Supported reporting range for DL RSCPD measurement is [-180, 180] degrees.
Proposal 7: Carrier phase measurement reporting granularity is up to network configuration and UE capability.
Observation 1: 4 sample DL RSCPD error in lower side condition and 1 sample DL RSCPD error in higher side condition are comparable to each other under AWGN and Two tap propagation conditions.
Proposal 8: RAN4 to specify measurement period, reporting, and accuracy requirements for DL RSCPD measurements, for the cases of a single and multiple measurement instances aligned to requirements for legacy positioning techniques in Rel-17 for AWGN and Two tap propagation conditions.

	R4-2312842
	Huawei, HiSilicon
	Proposal 1: When DL RSCP/RSCPD is reported together with legacy positioning measurement, the same requirements should apply for DL RSCP/RSCPD and the associated legacy measurements.
Proposal 2: As baseline existing Rel-17 requirements are reused when UE is configured to perform CP measurement. Further modification can be discussed based on detailed window design from RAN1.
Proposal 3: The mobility impact in RRC_CONNECTED in Rel-17 can be reused when CP measurement is configured.
Proposal 4: The collision handling in RRC_INACTIVE state in Rel-17 can be reused when CP measurement is configured.
Proposal 5: When RSCP or RSCPD is reported together with legacy measurements, measurement reporting delay requirements for legacy measurements apply for CP measurements.
Proposal 6: Reporting range for DL RSCPD is [0, 360) degrees.
Proposal 7: Reporting granularity for DL RSCP and RSCPD is fixed as 1 degree.

	R4-2312843
	Huawei, HiSilicon
	Simulation results for CPP measurement
Proposal 1: RAN4 not to consider NLOS fading channel for simulation and requirements for RSCPD.
Proposal 2: RAN4 to define accuracy requirements for RSCPD based on single shot measurement.
Observation 1: RSCPD accuracy improves with larger RB number and higher Es/Iot condition.
Observation 2: RSCPD accuracy does not change much on SCS or carrier frequency. 
Observation 3: RSCPD accuracy is worse under 2-tap channel compared to AWGN channel. 

	R4-2313773
	Nokia, Nokia Shanghai Bell
	Scenarios for NR CPP
1. RAN4 to align the targeted PRS BW range for NR DL CPP in RRC_CONNECTED to that for positioning techniques specified in Rel-16 and in RRC_INACTIVE to that for positioning techniques specified in Rel-17 in regard to BW related RRM performance requirements.
Measurement period requirements in RRC_CONNECTED
1. RAN4 to specify support for NR CPP DL measurements in RRC_IDLE state in Rel-18, based on the NR CPP DL measurement behaviour in RRC_INACTIVE state and the signalling framework for NR positioning in RRC_IDLE state for LPHAP currently designed by RAN2.
1. RAN4 assigns second priority to support for NR CPP DL measurements in RRC_IDLE state versus support of NR CPP in RRC_CONNECTED and RRC_INACTIVE states. 
1. RAN4 to inform RAN1 and RAN2 on the intention to specify UE measurement support for NR CPP DL for UE-based and UE-assisted positioning in Rel-18, if consensus is reached and request feedback from RAN2 on the impact to the signalling framework for LPHAP in RRC_IDLE state.
1. The sequence of time windows for DL CPP needs to have overlapping with measurement gap occasions in RRC_CONNECTED state.
1. RAN4 to design DL CPP for both cases no PRS muting and PRS muting, respectively. 
1. For Rel-16 NR positioning for concurrent measurements of PRS-RSRP and RSTD or PRS-RSRP and UE Rx-Tx time difference, the measurement period of the TOA measurement was reused by the PRS-RSRP measurement.
1. RAN4 to investigate joint measurement reporting of NR CPP DL CP measurements and legacy positioning TOA measurements based on independent measurement periods or the longer measurement period of both as common measurement period.
1. RAN4 to investigate and specify measurement period, reporting, and accuracy requirements for DL RSCP and DL RSCPD measurements, for the cases of multiple measurement instances (N=4) and single measurement instance (N=1) aligned to requirements for UE Rx-Tx and RSTD measurements, specified in Rel-16 and in Rel-17 for reduced latency, respectively.
1. RAN4 to agree during the configured time windows for UL CPP there is no collision with data in RRC_CONNECTED state. 
1. Whether network supports joint measurement reporting of NR CPP UL measurements (i.e. UL RSCP) and legacy UL positioning measurements, is left implementation specific, however NRPPa needs to support it. 
1. RAN4 to use the Rel-16 measurement behaviour for RSTD in case of handover as baseline for measurement behaviour for RSCPD.
1. 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.
1. RAN4 to investigate RRM impacts due to SRS configuration change and UL transmission timing change due to TA adjustment or UE autonomous timing adjustment.
1. 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.
Measurement period requirements in RRC_INACTIVE
1. RAN4 to consider the case of collision of PRS resources in configured time window(s) with DL signals/channels, such as SSB, SIB1, CORESET0, MSG2/MSGB, paging and DL SDT for defining the measurement behaviour for DL CPP in RRC_INACTIVE state.
Report mapping requirements
1. RAN4 to define the reporting range [-180; +180) degrees for RSCPD.
1. RAN4 to specify two granularity levels of 1 degree and 0.1 degree for DL RSCP, UL RSCP and RSCPD in FR1 and FR2, which are configurable and depend on UE capability.
Channel models for CPP measurement accuracy requirements
1. RAN4 to achieve consensus how to determine the carrier phase for TDL-A channel model.
SINR side conditions for DL RSCP
1. RAN4 to specify the same SINR side condition for the NR carrier phase measurement DL RSCP as for UE Rx-Tx time difference for Rel-16/Rel-17 positioning, i.e. 
	Es/Iot for three cells (cell 1, cell 2, cell 3), [dB]
	(-3, -13, -13) dB for NSample = 4;  
(0, -6, -6) dB for NSample = 1;  
	(-3, -13, -13) dB for NSample = 4;  
(0, -6, -6) dB for NSample = 1;  




	R4-2313774
	Nokia, Nokia Shanghai Bell
	First simulation results for DL RSCPD
Observation 1: The carrier phase accuracy dependency on bandwidth is not so significant for AWGN channel.
Observation 2: The use of larger BW or smaller BW with increased PRS repetitions/measurements samples could be the trait depending on the latency requirement.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 2-1 CPP Measurement period requirements
0. Issue 2-1-0 Priority of the issues to be discussed: 
· [bookmark: _GoBack]Moderator suggestion: 
· Prioritize issue 2-1-1, 2-1-2, 2-1-3, issue 2-2-1, 2-2-2, 2-2-3
Issue 2-1-1: PRS measurement period requirements for DL RSCP/DL RSCPD: 
· Proposals
· Option 1: (CATT, CMCC, Huawei)
· When DL RSCP is reported together with UE Rx–Tx time difference measurement, the same measurement period requirements apply. And the existing UE Rx-Tx time difference measurement requirements with gap and the measurement requirements in RRC_INACTIVE can be used. 
· When DL RSCPD is reported together with RSTD measurement, he same measurement period requirements apply. And the existing RSTD measurement requirements with gap and the measurement requirements in RRC_INACTIVE can be used. 
· Option 2a: (Qualcomm)
· The measurement period requirement for CPP (i.e. legacy measurements plus carrier phase measurements) shall be defined for a single PFL.
· Option 2b: (Qualcomm)
· The measurement period requirement for CPP (i.e. legacy measurements plus carrier phase measurements) shall apply to PRS resource instances in the indicated PRS resource sets, occurring within the time window(s) indicated by the LMF.
· Option 2c: (Qualcomm)
· As a baseline, define the measurement period requirement for CPP (i.e. legacy measurements plus carrier phase measurements) as follows:
· Leverage the measurement period formulas from Rel-16/17 with number of PFLs set to L = 1.
· The requirement applies to PRS resources contained in the indicated PRS resource sets.
·  only counts PRS resource instances within the indicated time window(s).
· FFS if additional modifications are needed as a result of pending RAN1 agreements (e.g. new UE capabilities).
· Option 2d: (Qualcomm)
· RAN4 will not discuss requirements for CPP measurements performed for multiple frequencies within a PFL/carrier unless RAN1 agrees first to support such measurements. 
· RAN4 will not discuss requirements for stand-alone CPP measurements unless RAN1 agrees first to support such measurements. 
· Do not define requirements for DL RSCP reported with RSTD.
· Do not define requirements for DL RSCPD reported with UE Rx-Tx.
· Option 3: (OPPO, Nokia)
· When RSCP/RSCPD is reported together with legacy positioning measurement, a single measurement period requirement to cover both RSCP/RSCPD measurements and legacy Rx-Tx time difference/RSTD measurements should apply.
· Further discuss the following options to define the measurement period requirement in proposal 1
· Option 1: max(TRSCP/RSCPD, TUERxTx/RSTD)
· Option 2: TRSCP/RSCPD + TUERxTx/RSTD + Tmargin
· Wait for RAN1’s progress on the CPP time window to define the TRSCP/RSCPD.
· Option 3a: (Nokia)
· The sequence of time windows for DL CPP needs to have overlapping with measurement gap occasions in RRC_CONNECTED state.
· RAN4 to investigate and specify measurement period, reporting, and accuracy requirements for DL RSCP and DL RSCPD measurements, for the cases of multiple measurement instances (N=4) and single measurement instance (N=1). 
· Option 4: (Ericsson)
· Measurement period requirement for the scenario where carrier phase measurement is reported together with legacy positioning measurements shall be discussed after the details of time window for carrier phase measurement is settled by RAN1. 
· Recommended WF
· When RSCP/RSCPD is reported together with legacy positioning measurement, the same measurement period requirement (i.e., legacy Rx-Tx time difference/RSTD measurements) should apply.
· For CPP measurement, the requirements apply to PRS resources contained in the indicated PRS resource sets.
Issue 2-1-2: Impact of UE mobility in RRC_CONNECTED: 
· Proposals
· Option 1: (CATT, Ericsson, Huawei, Nokia)
· Reuse rel. 17 requirements for mobility impact on RSTD/UE Rx-Tx measurement in RRC_CONNECTED/RRC_INACTIVE state for RSCPD/RSCP measurements.
· Recommended WF
· Reuse rel. 17 requirements for mobility impact on RSTD/UE Rx-Tx measurement in RRC_CONNECTED/RRC_INACTIVE state for RSCPD/RSCP measurements.
Issue 2-1-3: Impact of collisions with other signals/channels in RRC_INACTIVE: 
· Proposals
· Option 1: (CATT, Ericsson, Huawei)
· The collision handling between PRS resources and other DL signals/channels for positioning measurement in RRC_INACTIVE state in Rel-17 is reused for carrier phase measurement in RRC_INACTIVE state. 
· Option 2: (OPPO, Nokia)
· The collision between PRS for CPP measurement and other signals/channels should be updated by taking the CPP time window into account.
· Recommended WF
· Need discussion. 
Issue 2-1-4: CPP measurement in RRC_IDLE state: 
· Proposals
· Option 1: (Nokia)
· RAN4 to specify support for NR CPP DL measurements in RRC_IDLE state in Rel-18, based on the NR CPP DL measurement behaviour in RRC_INACTIVE state and the signalling framework for NR positioning in RRC_IDLE state for LPHAP currently designed by RAN2. 
· RAN4 assigns second priority to support for NR CPP DL measurements in RRC_IDLE state versus support of NR CPP in RRC_CONNECTED and RRC_INACTIVE states. 
· RAN4 to inform RAN1 and RAN2 on the intention to specify UE measurement support for NR CPP DL for UE-based and UE-assisted positioning in Rel-18, if consensus is reached and request feedback from RAN2 on the impact to the signalling framework for LPHAP in RRC_IDLE state.
· Recommended WF
· The issue is out of WID scope, suggest not to pursue it. 
Sub-topic 2-2 CPP measurement reporting 
Issue 2-2-1: PRS measurement reporting requirements for DL carrier phase measurement: 
· Proposals
· Option 1: (CATT, Xiaomi, Ericsson, Huawei)
· When RSCP or RSCPD is reported together with legacy measurements, the same measurement reporting delay requirements (i.e., the measurement reporting delay requirements for legacy measurements) apply. 
· Recommended WF
· When RSCP or RSCPD is reported together with legacy measurements, the same measurement reporting delay requirements (i.e., the measurement reporting delay requirements for legacy measurements) apply. 
Issue 2-2-2: Reporting range for DL RSCPD: 
· Proposals
· Option 1: (CATT, Ericsson, Nokia)
· The reporting range of DL RSCDP is [-180, 180) degrees. 
· Option 2: (Qualcomm, Huawei)
· Define the reporting range for RSCPD as [0, 360) degrees.
· Recommended WF
· The reporting range of DL RSCDP is [-180, 180) degrees. 
Issue 2-2-3: Reporting granularity for DL RSCPD/RSCP: 
· Proposals
· Option 1: fixed granularity (CATT, Huawei)
· Alt 1: 0.1 degree
· Alt 2: 1 degree
· Option 2: configurable up to UE capability (Xiaomi, OPPO, Qualcomm, LGE, Ericsson, Nokia)
· Alt 1: Define variable reporting granularity for RSCP/RSCPD, similar to the ‘k’ factor for RSTD and Rx-Tx. 
· Alt 2: The candidates of the units 1, 3, 5, 10, and 15 degrees for the carrier phase report can be possible.
· Alt 3: RAN4 to specify two granularity levels of 1 degree and 0.1 degree for DL RSCP, UL RSCP and RSCPD in FR1 and FR2.
· Recommended WF
· The reporting granularity for DL RSCPD/RSCP is configurable up to UE capability. 
· FFS the candidate values. 
· Send LS to RAN2/3 if the report mapping is agreed (draft LS is proposed in R4-2312842). 
Issue 2-2-4: Integer information reporting: 
· Proposals
· Option 1: (LGE)
· RAN4 to discuss how to report the integer information with carrier phase. 
· Alt 1: Report the integer information and carrier phase separately. 
· Carrier phase ϕ ([0,360] degrees ), integer Ι (0,1,2,…, [63])
· Alt 2: Report the value X after combining the integer information and carrier phase. 
· X = Ι×360+ϕ, where, Carrier phase ϕ ([0,360] degrees ), integer Ι (0,1,2,…, [63])
· Recommended WF
· The issue is the implementation of LMF on location calculation, suggest to not pursue it. 
Issue 2-2-5: Solutions to reduce the impact of carrier frequency offset: 
· Proposals
· Option 1: (Lenovo)
· To enable the LMF to correct carrier phase difference measurement errors due to carrier frequency offsets, the carrier frequency offset should be measured by both the UE and the PRU for each TRP for which measurements are taken, and these carrier frequency offsets should be reported to the LMF.
· If carrier phase measurements are reported by the UE and the PRU, the number of symbols separating the measured DL-PRS for any two TRP’s must be reported to the LMF. 
· If carrier phase difference measurements are reported by the UE and the PRU, the number of symbols separating measured DL-PRS used for the carrier phase difference measurement must be reported to the LMF. 
· Recommended WF
· Need discussion. 
Issue 2-2-6: Reporting requirements for UL carrier phase measurement: 
· Proposals
· Option 1: (Nokia)
· RAN4 to agree during the configured time windows for UL CPP there is no collision with data in RRC_CONNECTED state. 
· Whether network supports joint measurement reporting of NR CPP UL measurements (i.e. UL RSCP) and legacy UL positioning measurements, is left implementation specific, however NRPPa needs to support it.
· Recommended WF
· The proposals are within RAN1 scope, suggest not to pursue it. 
Sub-topic 2-3 Accuracy requirements
Issue 2-3-1: Accuracy requirements for DL carrier phase measurement: 
· Proposals
· Proposal 1: (Xiaomi)
· RAN4 can FFS on the different the accuracy requirements for the carrier phase measurements under the different LOS/NLOS channel conditions. 
· Proposal 2: (Qualcomm)
· Do not define absolute measurement accuracy requirements for DL RSCP.
· Proposal 3: (Qualcomm)
· Prioritize defining CPP measurement accuracy requirements for single sample measurements.
· Proposal 4: (Ericsson, Nokia)
· RAN4 to specify measurement period, reporting, and accuracy requirements for DL RSCPD measurements, for the cases of a single and multiple measurement instances for AWGN and Two tap propagation conditions. 
· Proposal 5: (Huawei)
· RAN4 not to consider NLOS fading channel for simulation and requirements for RSCPD.
· RAN4 to define accuracy requirements for RSCPD based on single shot measurement.
· Proposal 6: (Nokia)
· RAN4 to align the targeted PRS BW range for NR DL CPP in RRC_CONNECTED to that for positioning techniques specified in Rel-16 and in RRC_INACTIVE to that for positioning techniques specified in Rel-17 in regard to BW related RRM performance requirements.
· RAN4 to specify the same SINR side condition for the NR carrier phase measurement DL RSCP as for UE Rx-Tx time difference for Rel-16/Rel-17 positioning, i.e. (-3, -13, -13) dB for NSample = 4;  (0, -6, -6) dB for NSample = 1. 
· Recommended WF
· Discuss the side condition, number of sample, channel model based on the collected results. 
· Update the simulation assumption if necessary. 
Issue 2-3-2: Accuracy requirements for UL carrier phase measurement: 
· Proposals
· Option 1: (Xiaomi)
· The gNB accuracy measurement requirements of UL RSCP NG-RAN node assisted positioning shall be defined. 
· Recommended WF
· Postpone the discussion.   
Issue 2-3-3: Simulation results
· Moderator: 
· The simulation results for RSCPD measurement are summarized in R4-2311634. Companies are encouraged to add and check your results in the table.
· The results in the following documents are included: 
	R4-2312733
	DL-RSCPD simulation results
	Ericsson

	R4-2312843
	Simulation results for CPP measurement
	Huawei, HiSilicon

	R4-2313774
	First simulation results for DL RSCPD
	Nokia, Nokia Shanghai Bell


· Recommended WF
· For information.
