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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This topic summary for [108bis][216] NR_pos_enh2_part2 contains the discussions in agenda 5.22.2.2, 5.22.2.6 which include the following topics: 
· Topic #1: Sidelink Positioning (agenda 5.22.2.2)
· Topic #2: Carrier Phase Positioning (agenda 5.22.2.6)
Recommendation of prioritized topics: 
· For SL positioning: sub-topic 1-1 and 1-2 (issue 1-2-1 is related to LS). 
· For CPP: sub-topic 2-1 and 2-2 (issue 2-2-1 and 2-2-2 are related to LS).

Topic #1: Sidelink Positioning (agenda 5.22.2.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315090
	LG Electronics Inc.
	Proposal 1: RAN4 to can consider 1 sample for SL positioning measurement as starting point.    
Proposal 2: We support Alt.4: when possible, postpone the synch source change until the on-going SL positioning measurement is completed. Restart when not possible.

	R4-2315133
	CATT
	Observation 1: The impact of UE processing capability [N, T] in legacy positioning can be reused for sidelink positioning. 
Observation 2: The UE capability for minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report need to be considered in Tlast. 
Observation 3: The components 1, 2 and 5 of Common SL PRS Processing Capability in RAN1 feature list can be considered as the side condition of the measurement requirements. 
Observation 4: No additional samples are needed for AGC in SL-PRS based measurement and the measurement requirements can be defined based on one sample.  
Observation 5: The definition of SL-PRS sample is same as legacy PRS which is one SL-PRS resource defined in RAN1, but there is no need to define it in the specification.  
Observation 6: The impact on sidelink due to active BWP switching and the transitions between active and non-active during DRX need to be considered for SL-PRS measurement. 
Proposal 1: The measurement requirement for SL-PRS based RSTD is defined as below: 

Where, 
 = 1; 
is the time duration of available SL-PRS in the positioning frequency layer to be measured during . 
 =  + , where  is the minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report indicated in [TBD] in TS 37.355 [34]. 
 is the periodicity of the SL-PRS RSTD measurement defined as: 
 =  
Where, 
 corresponds to [TBD] in TS 37.355 [34] and  corresponds to [TBD] in TS 37.355 [34]. 
. 
Proposal 2: The measurement requirement for SL-PRS based RSTD can be reused for other SL-PRS based measurement (i.e., SL-PRS based AoA/ZoA, SL-PRS based RTOA, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP). 
Proposal 3: The SL-PRS based measurement period requirements apply without DRX as well as for any SL DRX configuration. 
Proposal 4: The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped due to collision during the measurement period. 
Proposal 5: The SL-PRS based measurement period requirements still apply when there is network coverage change. 
Proposal 6: Add the requirements applicability for sidelink interruption due to active BWP switching or transitions between active and non-active during DRX after the baseline measurement period requirements are stable. 
Proposal 7: No need to define additional requirements for initiation/cease of SLPRS transmission. The existing requirements for initiation/cease of SLSS transmission still apply for sidelink UE supporting positioning. 
Proposal 8: 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 9: When the synchronization reference source of transmitting UE changes during the measurement period, for all the measurement types, UE may restart the measurements. 
Proposal 10: For SL-PRS RSTD, SL-PRS RTOA and SL-PRS Rx-Tx time difference, the reporting range can be defined as [-32,832, +32,832] Tc and the resolution can be defined as k=2 and 3. 
Proposal 11: Discuss the CR drafting based on the following table. 
	Requirements for SL positioning
	Clause in the specification (new clause 14)

	Measurement period for SL-PRS based measurement (including SL-PRS RSTD, SL-PRS RTOA, Rx-Tx time difference, SL-PRS RSRP, SL-PRS RSRPP and SL-PRS AoA/ZoA)
	New 14.1.X

	Report mapping for SL-PRS RSTD
	New 14.2.X

	Report mapping for SL-PRS RTOA
	New 14.2.X

	Report mapping for SL-PRS Rx-Tx time difference
	New 14.2.X

	Report mapping for SL-PRS RSRP
	New 14.2.X

	Report mapping for SL-PRS RSRPP
	New 14.2.X

	Report mapping for SL-PRS AoA/ZoA
	New 14.2.X




	R4-2315332
	CMCC
	Proposal 1: it is proposed that N_sample is 1, considering  AGC for SL positioning is based on the dedicated AGC symbol, not based on SL PRS.

	R4-2315397
	Xiaomi
	Impacts when reference synchronization resources changed
Observation 1: 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 2: If there is the indication of timing errors among the synchronization resources, the time error for them can be mitigated.
Observation 3: With error mitigation mechanism agreed in RAN1 for SL-TDoA, RAN4 can assume the timing error among the different synchronization resources can be ideally known. 

Proposal 1: RAN4 requirements for SL-TDoA measurements can be defined with the following side condition below:
· Without timing error among the synchronization resource UE in TX side
Proposal 2: 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. 
Observation 5: AGC operation can be proceeded within the same slot as PRS measurement.
Proposal 3: Number of samples for positioning measurements can be:
· = 1 (with and without any AGC)
· = 4

Measurement accuracy requirements
Proposal 4:  RAN4 can take the SINR side conditions for FR1 Uu link in Rel17 for these of SL positioning measurements in Rel18.
· For SL RSTD, (-6 dB, -13 dB) 
· For SL Rx-Tx, (-3 dB, -13 dB) 
· For SL PRS RSRP/RSRRPP, (-6 dB, -13 dB)
· For SL RTOA, [TBD]

Observation 6: The accuracy requirements for SL positioning in Rel18 can be defined by the group of SCS, PRS BW and reception factor at least. 
Proposal 5: RAN4 can take the framework of Rel16 PRS accuracy requirement in FR1 as the start point for the accuracy requirements of SL positioning in Rel18, e.g.
Table 1: RSTD accuracy in FR1
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (


	[TBD]
	≥[24]
	15
	≥4

	[TBD]
	≥[52]
	
	All

	[TBD]
	>[104]
	
	All

	[TBD]
	≥[48]
	30,60
	All




	R4-2315720
	Qualcomm Incorporated
	Proposal 1: When the UE reports SL PRS-based Rx-Tx time difference based on the actual SL PRS transmission time upon network/LMF request, the measurement period is extended until the UE transmits SL PRS.
· FFS whether to define a proximity condition between the reception and transmission of SL PRS for reporting SL PRS-based Rx-Tx time difference based on the actual SL PRS transmission time.
Proposal 2: FFS during the performance part whether the choice of Tx time has impact on SL PRS Rx-Tx measurement accuracy requirements.
Observation 1: RAN1 has not yet finalized the UE SL PRS processing capability(ies).
Proposal 3: RAN4 waits for further progress in RAN1 on the SL PRS processing capabilities before discussing the detailed SL PRS measurement period formula.
Proposal 4: RAN4 will not consider TEG reporting in the requirements for SL PRS based measurements.
Proposal 5: Define a SL PRS measurement sample as a group of SL PRS resource instances comprised of
· One SL PRS resource instance triggered by an SCI in the same slot, and
· up to SL PRS resource instances reserved in future slots by the same SCI.
Proposal 6: Prioritize defining requirements for SL PRS measurements assuming one sample (N_sample = 1).
Proposal 7: Define measurement accuracy requirements based on single SL PRS instance.
Proposal 8: When a change in synchronization reference source occurs during the SL PRS measurement period, the UE is allowed to restart the measurements.
Proposal 9: No need to define requirements for sidelink positioning measurements when there is a change in network coverage. 
Proposal 10:
· The report mapping for SL UE Rx-Tx is the same as for UE Rx-Tx.
· The report mapping for SL RSTD is the same as for RSTD.
· The report mapping for SL RTOA is the same as for UL-RTOA.
Proposal 11: RAN4 to deprioritize defining requirements for initiation/cease of SL PRS transmissions.
Proposal 12: Update the number of RBs for SL PRS with SCS = 15 kHz in the simulation assumptions as shown below.
Observation 2: A side-condition of Es/Iot = -6 dB may be too aggressive for defining SL PRS measurement accuracy requirements.
Proposal 13: Add Es/Iot = (0, -3, -3) dB to the SL PRS simulation assumptions.

	R4-2315721
	Qualcomm Incorporated
	Simulation results for Sidelink positioning

	R4-2315729
	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, SL-PRS configuration and UE processing capability defined for PRS measurement requirement can be reused for SL-PRS RSTD measurement unless RAN1 has further agreements.
Proposal 3: N_sample＞1 SL-PRS should be supported, Multi-sample, e.g., 4 sample SL-PRS should be considered as the baseline to define measurement period and accuracy requirements
Proposal 4: RAN4 not to define a dedicated requirement for aperiodic SL-PRS transmission case.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 5: SL-PRS measurement requirements apply for different resource pool types.
Proposal 6: No adaptions are needed for defining measurement period requirement for SL-PRS Rx-Tx.
Proposal 7: 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: Restart the SL measurement procedure.
Proposal 8: 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 9: 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.

	R4-2315730
	vivo
	Updated Link-level simulation results for SL-PRS measurement

	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]R4-2315898
	Ericsson
	· Proposal 1 (number of samples): RAN4 will not define any requirements for SL PRS measurements based on 1 sample, at least for small BW.
· Proposal 2 (number of samples): 4 samples are assumed in RAN4 measurement requirements for all SL PRS measurements based on multiple samples.
· Proposal 3 (number of samples): Measurement period requirement for multiple samples can be defined, e.g., based on the assumption about the next PRS availability and the maximum time between different samples.
· Proposal 4 (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 5 (side conditions): For SL Rx-Tx, the requirements are defined down to -6 dB.
· Proposal 6 (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 7 (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 8 (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 9 (SL PRS BW): The minimum SL PRS bandwidth in RAN4 requirements is 10 MHz.
· Proposal 10 (measurement report mapping): For timing SL PRS measurements, the reporting ranges are shorter than the ranges for the corresponding Uu positioning measurements.
· 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 RSTD: the measurement reporting range is shorter than for Uu RSTD, e.g., [-16352 Tc; 16352 Tc].
· Proposal 13 (measurement report mapping): The smallest k (kmin) for measurement reporting resolution for SL PRS timing measurements (RSTD and Rx-Tx) is 2, which is the smallest k for FR1.
· Proposal 14 (measurement report mapping): The largest k (kmax) for measurement report resolution for SL PRS timing measurements (RSTD and Rx-Tx) is 2.
· Proposal 15 (measurement report mapping): RAN4 sends an LS to RAN2 and RSN3 to inform about the remaining details for measurement report mapping for SL PRS measurements.
· A proposed draft LS on measurement report mapping is included in Annex A, which can be updated based on final RAN4 agreements.
· Proposal 16 (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 17 (dedicated/shared resource pool): The same accuracy requirements apply, regardless of the SL PRS resource pool type (dedicated or shared).
· Proposal 18 (dedicated/shared resource pool): Measurement period may be different for different SL PRS resource pool types (dedicated or shared).
· Proposal 19 (initiation/cease of SL PRS tx): RAN4 will define requirements for initiation/cease of SL transmissions for positioning.
· Proposal 20 (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 21 (coverage status impact): The Rel-18 SL positioning requirements shall apply only when the SL UEs are under network coverage, to align with RP-232670.
· Proposal 22 (coverage status change): When an SL UE determines that its coverage status has changed from in-coverage to out-of-coverage or partial coverage:
· The UE shall drop the SL positioning measurements, without further reporting after the coverage status change.

	R4-2316048
	Huawei, HiSilicon
	Proposal 1: Measurement period for SL RSTD is defined as

where 
· , the impact of  and  can be revisited based on RAN1 agreements,  and other values are FFS
· , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS, satisfying  
· 
Proposal 2: RAN4 to discuss requirements for DRX after requirements for non-DRX are stable.
Proposal 3: 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 4: UE is allowed to restart the Rx-Tx measurement if synchronization reference source change occurs between the Rx and Tx.
Proposal 5: RAN4 to discuss the impact coverage status change after requirements for non-transition case are stable.
Proposal 6: Report mapping for SL-UE-Rx-Tx, SL-RTOA and SL-RSTD are the same as for UE Rx-Tx, UL-RTOA and DL RSTD, respectively.
Proposal 7: RAN4 to deprioritize defining requirements for initiation/cease of SL PRS transmissions.
Proposal 8: Accuracy requirements for applicable SL-PRS measurements are defined at [0]dB Es/Iot.
Proposal 9: RAN4 to discuss the following in the Perf part of the WI
· Applicable SL-PRS measurements
· SL PRS BW grouping for different SL-PRS measurements
· Exact accuracy numbers

	R4-2316171
	OPPO
	Proposal 1: The same requirements apply for both non-DRX case and SL DRX case.
Proposal 2: No impact for sharing/collision between SL-PRS and other SL measurements/signals on the measurement period requirements.
Proposal 3: When the synchronization reference source change occurs on Rx side, support Alt 3:
· For SL PRS based Rx-Tx measurement, UE should restart the measurement;
· For other SL PRS based measurements, UE could continue the measurement.
Proposal 4: When SL PRS periodicity is less than 320ms, Uu mobility procedures should be prioritized; otherwise, SL PRS transmission/reception should be prioritized. 
Proposal 5: The report mapping of UE Rx-Tx time difference for Uu positioning could be reused for SL positioning. 
Proposal 6: Not discuss additional requirements for initiation/cease of SL PRS transmission before RAN1 agree to introduce enhancements on the related UE procedure.

	R4-2316721
	Nokia, Nokia Shanghai Bell
	Proposal 1: SL-PRS based measurement period requirements should be defined with non-SL NR positioning measurement period requirements as reference and should be finalized based on the simulation results for different number of samples, SL-PRS configurations, etc.
Observation 1: There are no ongoing discussions for SL-DRX in RAN1 and RAN2.
Proposal 2: RAN4 to specify requirements for non-DRX and thereafter for SL-DRX provided that there is progress in RAN1/ RAN2. 
Proposal 3: 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.
Proposal 4: RAN4 to consider in-coverage and out-of-coverage scenarios to define the SL positioning measurement period requirements after the SL-PRS based measurement procedures are agreed in RAN1 and RAN2.
Proposal 5: RAN4 to consider the legacy behaviors and requirements for SL positioning, for example, 
· for SL PRS based Rx-Tx measurement, UE restarts the measurement, and
· for other SL PRS based measurements, UE continues the measurement and meets the measurement period requirements.
Proposal 6: RAN4 to define SL positioning measurement period requirements for Uu link mobility after the SL positioning mobility procedures are agreed in RAN2.
Proposal 7: RAN4 to discuss (re-)configuration of SL positioning measurement period parameters by considering the impact of key factors such as UE mobility, coverage state, PRS quality, anchor UEs GDoP, etc. to achieve desired SL positioning measurement accuracy.
Proposal 8: RAN4 to reuse the report mapping resolution from Rel-16/17 as baseline for SL-PRS RSRP, RSRPP, and AoA/ZoA and further discuss any possible adaptation such as the range for the different positioning measurement types.
Proposal 9: For the SCI associated with SL-PRS transmission, RAN4 can consider reusing the V2X L1 SL-RSRP and S-SSB Ês/Iot in Annex B. 4 for corresponding Bands and the L1 SL-RSRP accuracy in Clause 10.4.4.
Proposal 10: RAN4 to consider defining the duration up to which UE-A will wait for PRS transmission from UE-B and discuss the UE-A behavior once such duration is expired.
Observation 2: Uu PRS measurements requirements are conditioned with lowest side condition of -13dB, i.e., (PRS Ês/Iot)i ≥ -13dB, which needs to be relaxed for SL scenario.
Proposal 11: Support higher Es/Iot ratios, such as -6 dB, since the cell size in SL is smaller than that of non-SL.
Observation 3: The maximum available bandwidth for SL device is limited to single carrier of 40 MHz for both the transmission and reception path.
Proposal 12: RAN4 to define RRM requirements for SL positioning up to 40 MHz.
Proposal 13: RAN4 to define the accuracy requirement for all the measurement types.
Proposal 14: RAN4 to study the measurement accuracy requirement for SL-PRS assuming anchor UE(s) being in coverage.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Moderator: RAN1 feature list in R4-2315006 (R1-2308523) with attachment R1-2308521. 
Sub-topic 1-1 SL-PRS measurement period requirements 
Issue 1-1-1: Measurement period requirements for SL-PRS based RSTD: 
· Proposal 1: definition of sample
· Option 1A: (QC)
· a SL PRS measurement sample is defined as a group of SL PRS resource instances triggered by the same SCI. 
· Option 1B: (CATT) 
· A SL-PRS sample is defined as one SL-PRS resource instance
· Proposal 2: number of samples
· Option 2A: (LGE, CATT, CMCC, Xiaomi, QC, Huawei)
· 1 sample
· Option 2B: (Xiaomi, vivo, Ericsson)
· 4 samples
· Proposal 3: 
· Option 3A: (CATT, vivo)
· Reuse legacy, i.e., 
· Proposal 4: 
· Option 4A: (CATT, vivo)
· Reuse legacy, i.e.,  is the time duration of available SL-PRS in the positioning frequency layer to be measured during 
· Proposal 5: 
· Option 5A: (CATT)
·  =  + , where  is the minimum time after the end of a slot carrying a SL-PRS resource for a UE finish the SL-PRS resource processing and preparing the positioning measurement report indicated in [TBD] in TS 37.355 [34]
· Option 5B: (Huawei)
·  = 
· Proposal 6: UE capability
· Option 6A: (CATT, vivo, Huawei)
· Reuse legacy, i.e., Define the requirements based on {N, T} which is component 3 of UE processing capability in RAN1 feature list. 
· Option 6B: (QC)
· RAN4 waits for further progress in RAN1 on the SL PRS processing capabilities before discussing the detailed SL PRS measurement period formula. 
· Proposal 7: formula of the measurement period requirements
· Option 7A:  legacy Nsample * Tcycle approach (CATT)
· 
· Option 7B: sum approach (Huawei)

where 
· , the impact of  and  can be revisited based on RAN1 agreements,  and other values are FFS
· , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS, satisfying  
· 
· Proposal 8: TEG (QC)
· RAN4 will not consider TEG reporting in the requirements for SL PRS based measurements.
· Recommended WF
· Discuss the measurement period formula and the parameters
Issue 1-1-2: Measurement period requirements for other SL-PRS based measurements: 
· Proposals: 
· Option 1: (CATT, vivo)
· The measurement requirement for SL-PRS based RSTD can be reused for other SL-PRS based measurement (i.e., SL-PRS based AoA/ZoA, RTOA, UE Rx-Tx time difference, RSRP and RSRPP). 
· Option 2: (QC)
· For SL PRS-based Rx-Tx time difference, if the UE reports SL PRS-based Rx-Tx time difference based on the actual SL PRS transmission time upon network/LMF request, the measurement period is extended until the UE transmits SL PRS. 
· FFS whether to define the proximity condition between transmission and reception of SL PRS. 
· Recommended WF
· Further discussion is needed
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 2: (Huawei, Nokia)
· RAN4 to discuss requirements for DRX after requirements for non-DRX are stable
· Recommended WF
· RAN4 to discuss requirements for DRX after requirements for non-DRX are stable. 
Issue 1-1-4: Impact of other channels/signals
· Proposals: 
· Option 1: (Huawei, CATT)
· SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not dropped due to other SL procedure.
· Option 2: (OPPO, Nokia)
· No impact on the measurement period due to sharing / collision between SL PRS measurement and other SL procedures. 
· Recommended WF
· Option 1 
Issue 1-1-5: Impact of Uu link connection
· Proposals: 
· Option 1: (CATT, Huawei)
· SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not interrupted due to Uu operation.
· 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: (OPPO)
· When SL PRS periodicity is less than 320ms, Uu mobility procedures should be prioritized; otherwise, SL PRS transmission/reception should be prioritized. 
· Recommended WF
· Further discussion is needed 
Issue 1-1-6: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs
· Proposal 1: synchronization reference source change occurs in Rx side
· Option 1A: (Xiaomi, vivo)
· UE restarts the measurement after change (i.e., previous measurement is dropped). 
· Option 1B: (vivo)
· UE continues the measurement and the measurement period is extended. 
· Option 1C: (CATT, Huawei, OPPO, Nokia)
· for SL PRS based Rx-Tx measurement, UE restarts the measurement; for other SL PRS based measurements, UE continue the measurement and meet the measurement period requirements. 
· Option.1D: (LGE)
· when possible, postpone the synch source change until the on-going SL positioning measurement is completed. Restart when not possible.
· Option 1E: (QC)
· The UE is allowed to restart the measurements.
· Option 1F: (Ericsson)
· UE restarts the measurement after change (i.e., previous measurement is dropped) while the measurement period is extended to account for the transition period and the time necessary to complete the restarted SL positioning measurement.
· Proposal 2: synchronization reference source change occurs in Tx side: 
· Option 2A: (Xiaomi)
· RAN4 requirements for SL-TDoA measurements can be defined with the following side condition:
· Without timing error among the synchronization resource UE in TX side
· Recommended WF
· Discuss proposals under proposal 1 
· For proposal 2, RAN4 has the following agreement in RAN4#107. Moderator understands proposal 2 is aligned with the agreement and can be skipped. 
	RAN 4#107 (R4-2310163)
· Impact due to the Tx/Rx timing difference of multiple anchor UEs:
· SL timing related positioning measurement requirements are defined under the RAN4 assumption that there is no timing misalignment among multiple anchor UEs due to different synchronization reference sources.



Issue 1-1-7: Impact of network coverage change
· Proposals: 
· Option 1: (Ericsson)
· R18 SL positioning requirements apply for in-coverage only. 
· When an SL UE determines that its coverage status has changed from in-coverage to out-of-coverage or partial coverage, the UE shall drop the SL positioning measurements, without further reporting after the coverage status change.
· Option 2: (Nokia)
· RAN4 to define the requirements for in-coverage and out-of-coverage.
· Option 3: (CATT, QC)
· No need to define requirements for sidelink positioning measurements when there is a change in network coverage. 
· Option 4: (Huawei)
· RAN4 to discuss the impact coverage status change after requirements for non-transition case are stable.
· Recommended WF
· Further discussion is needed 
Issue 1-1-8: Impact of the type of resource pool
· Proposals: 
· Option 1: (CATT, vivo)
· SL-PRS measurement requirements apply for different resource pool types. 
· Option 2: (Ericsson)
· Measurement period may be different for different SL PRS resource pool types (dedicated or shared)
· Recommended WF
· Discuss the proposals.

Sub-topic 1-2 SL-PRS measurement reporting  
Issue 1-2-1: Report mapping
· Proposals: 
· Option 1: Reduce the reporting range (CATT, Ericsson)
· Option 1A: (CATT)
· For SL-PRS RSTD, SL-PRS RTOA and SL-PRS Rx-Tx time difference, the reporting range can be defined as [-32,832, +32,832] Tc and the resolution can be defined as k=2 and 3. 
· Option 1B: (Ericsson)
· For SL-PRS RSTD, SL-PRS RTOA and SL-PRS Rx-Tx time difference, the reporting range can be defined as [-16352 Tc, 16352 Tc] Tc and the resolution can be defined as k=2. 
· Option 2: Reuse legacy (QC, vivo, Huawei, OPPO)
· The report mapping for SL UE Rx-Tx is the same as for UE Rx-Tx.
· The report mapping for SL RSTD is the same as for RSTD.
· The report mapping for SL RTOA is the same as for UL-RTOA.
· Recommended WF
· Further discussion is needed 
Sub-topic 1-3 Other RRM requirements  
Issue 1-3-1: Requirements for initiation/cease of SL PRS Tx
· Proposals:
· Option 1 (CATT, QC, Huawei, OPPO):
· Deprioritize defining requirements for initiation/cease of SL PRS transmission. 
· Option 2 (Ericsson):
· RAN4 will define requirements for initiation/cease of SL transmissions for positioning.
· Recommended WF
· Further discussion is needed 
Sub-topic 1-4 Accuracy requirements
Issue 1-4-1: SINR side condition
· Proposals: 
· For SL RSTD, 
· Alt 1: (-6 dB, -13 dB) 
· Alt 2: (0 dB, -6 dB) 
· Alt 3: (0 dB, -3 dB) 
· Alt 4: (0 dB, 0 dB)
· For SL Rx-Tx, 
· Alt 1: (-3 dB, -13 dB) 
· Alt 2: (-6 dB) 
· Alt 3: (0 dB) 
· For SL PRS RSRP/RSRRPP, 
· Alt 1: (-6 dB, -13 dB)
· Alt 2: (-6 dB) 
· Alt 3: (0 dB) 
· Alt 4: (-3 dB)
· For SL RTOA, 
· [TBD]
· Recommended WF
· Discuss the proposals. 
Issue 1-4-2: PRS bandwidth for SL positioning requirements
· Proposals: 
· Proposal 1: (Ericsson, Nokia)
· RAN4 SL positioning requirements are not applicable for CBWs larger than 40 MHz, unless they are supported by TS 38.101-1.
· Proposal 2: (Ericsson)
· The minimum SL PRS bandwidth in RAN4 requirements is 10 MHz.
· Further measurement BW restrictions can be imposed, depending on the number of samples.
· For 1 sample, the measurement BW is >=20 MHz.
· Recommended WF
· Discuss the proposals. 
Issue 1-4-3: PRS configuration in simulation assumption
· Proposals: 
· Proposal 1: (QC)
· Update the number of RBs for SL PRS with SCS = 15 kHz in the simulation assumptions as shown below.
	Parameter
	Value

	SCS, RB num
	SCS (kHz)
	RB num
	Sample rate (Tc) 

	
	15
	48
	128

	
	
	96
	64


· Proposal 2: (QC)
· Add Es/Iot = (0, -3, -3) dB to the SL PRS simulation assumptions
· Recommended WF
· Discuss the proposals and update the simulation assumption if needed. 
Issue 1-4-4: The accuracy requirements for SL-PRS based measurement
· Proposals:
· Proposal 1: framework (Xiaomi):
· take the framework of Rel16 PRS accuracy requirement in FR1 as the start point for the accuracy requirements of SL positioning in Rel18, e.g.
· Table 1: RSTD accuracy in FR1
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (

	[TBD]
	≥[24]
	15
	≥4

	[TBD]
	≥[52]
	
	All

	[TBD]
	>[104]
	
	All

	[TBD]
	≥[48]
	30,60
	All


· Proposal 2: sample assumption (QC):
· Define measurement accuracy requirements based on single SL PRS instance.
· Proposal 3: impact of the Tx definition (QC):
· FFS the impact of Tx time definition on SL PRS Rx-Tx measurement accuracy requirements.
· Proposal 4: measurement type (Nokia, Huawei)
· Nokia: RAN4 to define the accuracy requirement for all the measurement types
· Huawei: RAN4 to discuss for which measurement types to define accuracy requirements in the Perf part
· Recommended WF
· Discuss the proposals. 
Topic #2: Carrier Phase Positioning (agenda 5.22.2.6)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315092
	LG Electronics Inc.
	Proposal 1: The existing Rx-Tx time difference/RSTD measurement periods can be reused. 
Proposal 2: RAN4 doesn’t need to consider the carrier frequency offset for CPP measurement.

	R4-2315135
	CATT
	Proposal 1: When DL RSCP is reported together with UE Rx–Tx time difference measurement, the existing UE Rx-Tx time difference measurement period requirements apply. 
Proposal 2: When DL RSCPD is reported together with RSTD measurement, the existing RSTD measurement period requirements apply. 
Proposal 3: Add requirements applicability for CPP measurement that the measurements for UEs including target UE and PRU are performed on indicated DL PRS resource set(s) occurring within indicated time window(s). 
Proposal 4: RAN4 to define the CPP measurements requirements in RRC_IDLE state if time allows. 
Proposal 5: Send LS to inform RAN3 the report mapping for UL RSCP which is agreed in previous meeting. 
Proposal 6: Define accuracy requirements for DL RSCPD measurement based on the simulation results in AWGN and Two-Tap channel. 
Proposal 7: Reuse the Rel-17 RSTD side condition to DL RSCPD measurement requirements. 
Proposal 8: The candidate values of the phase quality index and phase quality resolution are as below. Send the LS to RAN1 and RAN2 about the conclusion. 
· Phase quality index: {0, 1, 2, …, 31}; 
· Phase quality resolution: {0.1, 0.2, 0.5, 1} degree. 
Proposal 9: Discuss the CR drafting based on the following table. 
	Requirements for CPP measurement
	Clause in the specification

	Measurement period for DL RSCP in RRC_CONNECTED including the impact of UE mobility
	New 9.9.X

	Measurement period for DL RSCPD in RRC_CONNECTED including the impact of UE mobility
	New 9.9.Y

	Measurement period for DL RSCP in RRC_INACTIVE
	New 5.6.X

	Measurement period for DL RSCPD in RRC_INACTIVE
	New 5.6.Y

	Collision handling with other signals/channels in RRC_INACTIVE
	5.6.1

	Report mapping for DL RSCP
	New 10.1.X

	Report mapping for DL RSCPD 
	New 10.1.Y

	Report mapping for UL RSCP 
	New 13.X

	Measurement period for DL RSCP in RRC_IDLE(TBD)
	TBD

	Measurement period for DL RSCPD in RRC_IDLE(TBD)
	TBD




	R4-2315400
	Xiaomi
	NR DL carrier phase measurement
Proposal 1: The requirements on DL RSCP/RSCPD (including measurement reporting delay and accuracy) shall be defined with single sample only. 
Observation 1: The current requirements defined in TS38.133 already include these when the total measurement positioning frequency layer number is 1 and >1. 
Proposal 2:  RSCP/RSCDP measurement reporting period requirement can be defined as:
	
Where ,
	 is the index of positioning frequency layer,
	 is total number of positioning frequency layers, and for RSCP/RSCDP requirements L is equal to 1.



Observation 2: In Rel17, there is obvious performance degradation in NLOS channel in comparison with these in LOS.
Proposal 3:  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 4:  The gNB accuracy measurement requirements of UL RSCP NG-RAN node assisted positioning shall be defined.
CPP measurement report mapping
Observation 3: If the phase quality was indicated to NW, there is beneficial to report the measurement results with different resolution based on the best quality UE can achieved. For an example, the total reporting overhead can be reduced without any additional cost from UE. 
Proposal 5: The reporting graduality of RSCP/RSCPD can be configurable depending on UE’s phase quality.

	R4-2315725
	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 requirements for CPP (i.e. legacy measurements plus carrier phase measurements) shall apply to PRS resource instances occurring within the time window(s) indicated by the LMF.
Proposal 7: 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.
· DL RSCP/RSCPD measurement requirements apply to PRS resources on the indicated PRS resource sets within a single PFL.
·  only counts PRS resource instances within the indicated time window(s).
· For single (non-periodic) time window, the start of the measurement period is delayed until the start of the time window.
· FFS how to modify the requirement when a periodic time window is provided.
· FFS if any modifications are needed due to new UE capabilities defined by RAN1.
Proposal 8: RAN4 to discuss requirements for legacy Rel-16/17 NR positioning measurements (without CPP) when the LMF configures time window(s) to perform the measurements.
Proposal 9: Prioritize defining CPP measurement accuracy requirements for single sample measurements.

	R4-2316053
	Huawei, HiSilicon
	Proposal 1: When LMF requests the UE to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s) for a PFL, and UE supports FG 41-2-3, adopt the following updates to the existing measurement period requirements for the PFL:
· Tavailable is defined as LCM(Tprs, MGRP, Twindow), where Twindow is the maximum periodicity of the indicated time window(s)
· When calculating Lprs and Tprs, only the PRS resources in the indicated resources sets and overlapped with both the MG and the indicated time window(s) are considered
Otherwise, existing RSTD/UE Rx-Tx measurement period requirements apply.
Proposal 2: RAN4 wait for RAN1 conclusion before discussing CPP measurement in RRC_IDLE.
Proposal 3: RAN4 not to discuss new UE reports to reduce the impact of carrier frequency offset.
Proposal 4: The index and resolution of phase quality are defined as
· Index: 0…511
· Resolution: 0.1 degree 
Proposal 5: RAN4 not to consider NLOS fading channel for simulation and requirements for RSCPD.
Proposal 6: RAN4 to define accuracy requirements for RSCPD based on single shot measurement.
Proposal 7: RAN4 to discuss whether and how to define accuracy requirements for UL RSCP in Perf part of the WI.

	R4-2316175
	OPPO
	Proposal 1: The existing Rx-Tx time difference/RSTD measurement period requirements should apply.
Proposal 2: Deprioritize CPP measurement in RRC_IDLE state.
Proposal 3: Reuse timing quality indication for phase quality indication.
Proposal 4: Define the DL RSCPD accuracy measurement requirements under the following conditions: 
· Nsample = 1
· AWGN, FFS LOS fading channel
· The side conditions for RSTD with reduced samples, i.e. (-3, -6, -6) for AWGN channel.
· FFS side conditions for LOS fading channel. 
Proposal 5: Define the gNB accuracy measurement requirements of UL RSCP NG-RAN node assisted positioning.

	R4-2316463
	Ericsson
	# PRS measurement period requirements for DL RSCP/DL RSCPD
Proposal 1: When LMF requests UEs to perform CPP measurements on indicated DL PRS resource set(s) occurring within indicated time window(s), then. 
· UEs perform 1-sample measurements (both timing and carrier phase measurements) only.
· Rel. 17 conditions for 1-sample measurement applies.
· UEs perform measurements on single PFL (same PFL for timing and carrier phase measurements and same PFL for target and reference TRP).

# Phase quality index and phase quality resolution
Proposal 2: Defining values of the phase quality index and phase quality resolution is out of RAN4 scope.

# LS on reporting granularity and reporting range of UL-RSCP

Proposal 3: Send an LS to other working groups to inform about the RAN4 agreement on reporting range and reporting granularity for UL RSCP measurement.

	R4-2316754
	Nokia, Nokia Shanghai Bell
	Measurement period requirements in RRC_CONNECTED
1. For each duration of the time window, RAN4 to define appropriate measurement gap patterns for per-UE MG and per-FR MG according to Table 1 and Table 2. 
	Time window length
	Suitable GP
	MGRP

	1ms
2ms
	#2 (MCL=3ms), #3 (MCL=3ms)
#10 (MCL=3ms), #11 (MCL=3ms)
#6 (MCL=4ms), #7 (MCL=4 ms)
#8 (MCL=4ms), #9 (MCL=4 ms)
#0 (MCL=6ms), #1 (MCL=6ms)
#4 (MCL=6ms), #5 (MCL=6ms)
#24 (MCL=10ms)
#25 (MCL=20ms)
	40ms, 80ms
20ms, 160ms
20ms, 40ms
80ms, 160ms
40ms, 80ms
20ms, 160ms
80ms
160ms

	4ms
	#0 (MCL=6ms), #1 (MCL=6ms)
#4 (MCL=6ms), #5 (MCL=6ms)
#24 (MCL=10ms)
#25 (MCL=20ms)
	40ms, 80ms
20ms, 160ms
80ms
160ms

	6ms
	#24 (MCL=10ms)
#25 (MCL=20ms)
	80ms
160ms

	8ms
	#24 (MCL=10ms)
#25 (MCL=20ms)
	80ms
160ms

	12ms
	#25 (MCL=20ms)
	160ms

	16ms
	#25 (MCL=20ms)
	160ms


Table 1: Time window support in case of configured per-UE MG or per-FR MG in FR1.
	Time window length
	Suitable GP
	MGRP

	1ms
	#20 (MCL=1.5ms), #21 (MCL=1.5ms)
#22 (MCL=1.5ms), #23 (MCL=1.5ms)
#16 (MCL=3.5ms), #17 (MCL=3.5ms)
#18 (MCL=3.5ms), #19 (MCL=3.5ms)
#12 (MCL=5.5ms), #13 (MCL=5.5ms)
#14 (MCL=5.5ms), #15 (MCL=5.5ms)
#24 (MCL=10ms)
#25 (MCL=20ms)
	20ms, 40ms
80ms, 160ms
20ms, 40ms
80ms, 160ms
20ms, 40ms
80ms, 160ms
80ms
160ms

	2ms
	#16 (MCL=3.5ms), #17 (MCL=3.5ms)
#18 (MCL=3.5ms), #19 (MCL=3.5ms)
#12 (MCL=5.5ms), #13 (MCL=5.5ms)
#14 (MCL=5.5ms), #15 (MCL=5.5ms)
#24 (MCL=10ms)
#25 (MCL=20ms)
	20ms, 40ms
80ms, 160ms
20ms, 40ms
80ms, 160ms
80ms
160ms

	4ms
	#12 (MCL=5.5ms), #13 (MCL=5.5ms)
#14 (MCL=5.5ms), #15 (MCL=5.5ms)
#24 (MCL=10ms)
#25 (MCL=20ms)
	20ms, 40ms
80ms, 160ms
80ms
160ms


Table 2: Time window support in case of configured per-FR MG in FR2.
1. The sequence of time windows for DL CPP needs to have full overlapping with measurement gap occasions in RRC_CONNECTED state.  
1. RAN4 to specify measurement period requirements for DL RSCP and DL RSCPD, for single measurement instance (N=1) and in case of channel condition |Ês/Iot| ≥ 6 dB for N=2 only.  
1. Regarding the measurement period definition, RAN4 to distinguish two cases:
· If reduced number of measurement samples is configured for other ToA measurements (UE Rx-Tx time difference or RSTD, respectively), measurement periods between CPP and other measurements can be aligned and are based on measurement requirements for reduced number of measurement samples as specified for UE Rx-Tx time difference or RSTD, respectively in Rel-17. 
· Else, if not configured, then the measurement periods cannot be aligned as RSCP/RSCPD are based on single sample, whilst UE Rx-Tx time difference/RSTD are based on 4 samples as defined for Rel-16. As an alternative, the UE may report 4 measurements for RCSPD/DL RSCP together with the paired single ToA measurement (RSTD/UE Rx-Tx time difference) or it may report only the latest time interval for RSCPD/DL RSCP, as configured by LMF.
1. RAN4 to design DL CPP for both cases no PRS muting and PRS muting, respectively. 
1. RAN4 to agree the measurement period is same for RSCP/RSCPD and the phase quality indication. 
1. RAN4 to await the measurement type definition for phase quality indication in TS 38.215. 
1. RAN4 to agree during the configured time windows for UL CPP there is no collision with data in RRC_CONNECTED state. 
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.
Measurement reporting requirements
1. Regarding the measurement reporting for DL PRS, RAN4 to distinguish two cases:
· If reduced number of measurement samples is configured for ToA measurements (UE Rx-Tx time difference or RSRD, respectively), measurement reporting of CPP and other measurements can be done together after each measurement sample. Reporting delay requirements for reduced number of samples in Rel-17 apply. 
· Else, if not configured, then the measurement reporting is based on normal measurement samples for ToA measurements (UE Rx-Tx time difference or RSTD, respectively) and UE can report measurement results from multiple time windows covered by the normal measurement period. Reporting delay requirements for normal number of samples in Rel-16 apply.
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 continue the investigation on solutions reducing the carrier frequency offset.  
Measurement accuracy requirements

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.
Channel models for CPP measurement accuracy requirements
1. RAN4 to specify NR CPP performance requirements for AWGN and the 2-tap-channel model for the fading channel.
Number of measurement samples for CPP 
1. RAN4 to continue the evaluation of 4 measurement samples performance aside 1 measurement sample performance, and thereafter provide feedback to RAN1, as RAN1 has restricted CP measurements to 1 measurement sample. 
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;  




	R4-2316755
	Nokia, Nokia Shanghai Bell
	1. The carrier phase accuracy dependency on bandwidth is not so significant for AWGN channel.
1. The use of larger BW or smaller BW with increased PRS repetitions/measurements samples could be the trait depending on the latency requirement. Four measurement samples yield significant lower RSCPD error than one measurement sample.
1. The carrier phase accuracy dependency on carrier frequency is not so significant for AWGN channel.
Simulation results for DL RSCPD

	R4-2316796
	Lenovo
	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.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 2-1 CPP Measurement period requirements
Issue 2-1-1: PRS measurement period requirements for DL RSCP/DL RSCPD: 
	RAN4#108 agreements: 
Issue 2-1-1: PRS measurement period requirements for DL RSCP/DL RSCPD: 
Agreements:
· RSCP/RSCPD is reported together with other positioning measurement(s) and the same measurement period requirement (i.e., Rx-Tx time difference/RSTD measurements) should apply.
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]FFS: whether the existing Rx-Tx time difference/RSTD measurement periods apply



· Proposals
· Option 1: (LGE, CATT, OPPO)
· The existing Rx-Tx time difference/RSTD measurement periods can be reused. 
· Option 1A: (CATT, QC)
· Add requirements applicability for CPP measurement that the measurements for UEs including target UE and PRU are performed on indicated DL PRS resource set(s) occurring within indicated time window(s).
· Option 1B: (QC)
· For DL RSCP/RSCPD, the indicated PRS resource sets are contained within a single PFL.
· For legacy measurements, the indicated PRS resource sets are contained within one or more PFLs.
· Option 2: (Xiaomi)
· The requirements on DL RSCP/RSCPD (including measurement reporting delay and accuracy) shall be defined with single sample only.
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Option 3: (QC)
· Leverage the measurement period formulas from Rel-16/17.
·  only counts PRS resource instances within the indicated time window(s).
· For single (non-periodic) time window, the start of the measurement period is delayed until the start of the time window.
· FFS how to modify the requirement when a periodic time window is provided.
· FFS if any modifications are needed due to new UE capabilities defined by RAN1.
· Option 4: (Huawei)
· When LMF requests the UE to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s) for a PFL, and UE supports FG 41-2-3, adopt the following updates to the existing measurement period requirements for the PFL:
· Tavailable is defined as LCM(Tprs, MGRP, Twindow), where Twindow is the maximum periodicity of the indicated time window(s)
· When calculating Lprs and Tprs, only the PRS resources in the indicated resources sets and overlapped with both the MG and the indicated time window(s) are considered. 
· Otherwise, existing RSTD/UE Rx-Tx measurement period requirements apply.
· Option 5: (Ericsson)
· When LMF requests UEs to perform CPP measurements on indicated DL PRS resource set(s) occurring within indicated time window(s), then. 
· UEs perform 1-sample measurements (both timing and carrier phase measurements) and on single PFL.
· Option 6: (Nokia)
· If the legacy measurement is configured with reduced number of samples, the existing Rx-Tx time difference/RSTD measurement periods apply. 
· If not configured, UE may report 4 measurements or latest measurement for CPP. 
· Recommended WF
· Discuss the proposals. 
Issue 2-1-2: CPP measurement in RRC_IDLE state: 
	RAN1#113 Agreement
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
· Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.



· Proposals
· Option 1: (CATT)
· RAN4 to define the CPP measurements requirements in RRC_IDLE state if time allows.
· Option 2: (OPPO)
· Deprioritize CPP measurement in RRC_IDLE state.
· Option 3: (Huawei)
· RAN4 wait for RAN1 conclusion before discussing CPP measurement in RRC_IDLE.
· Recommended WF
· Discuss the proposals. 
Issue 2-1-3: PRS measurement period requirements for legacy measurements with time window(s) (without CPP)configured by LMF: 
· Proposals
· Option 1: (QC)
· RAN4 to discuss requirements for legacy Rel-16/17 NR positioning measurements (without CPP) when the LMF configures time window(s) to perform the measurements.
· Recommended WF
· Discuss the proposals.

Sub-topic 2-2 CPP measurement reporting 
Issue 2-2-1: Report mapping for UL RSCP 
· Proposals
· Option 1: (CATT, Ericsson)
· Send LS to inform RAN3 the report mapping for UL RSCP which is same as DL RSCP as agreed in previous meeting. 
· Recommended WF
· Option 1. 
Issue 2-2-2: phase quality indication
· Proposals
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Option 1: (CATT)
· Phase quality index: {0, 1, 2, …, 31}; 
· Phase quality resolution: {0.1, 0.2, 0.5, 1} degree. 
· Option 2: (Huawei)
· Index: 0…511
· Resolution: 0.1 degree 
· Option 3: Reuse timing quality indication (OPPO)
· Index: 0…31
· Resolution: {0.1, 1, 10, 30}meters
· Option 4: (Ericsson)
· Out of RAN4 scope. 
· Recommended WF
· Discuss the proposal. 
Issue 2-2-3: Solutions to reduce the impact of carrier frequency offset: 
· Proposals
· Option 1: (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.
· Option 2: (LGE, Huawei)
· RAN4 doesn’t need to consider the carrier frequency offset for CPP measurement. 
· Recommended WF
· Discuss the proposals. 
Sub-topic 2-3 Accuracy requirements
Issue 2-3-1: Channel model
· Proposals
· Option 1: (CATT, Nokia)
· Define accuracy requirements for DL RSCPD measurement based on the simulation results in AWGN and Two-Tap channel. 
· Option 2: (Huawei)
· RAN4 not to consider NLOS fading channel for simulation and requirements for RSCPD. 
· Recommended WF
· Discuss the proposals. 
Issue 2-3-2: Side condition
· Proposals
· Option 1: (CATT, OPPO, Nokia)
· Reuse the Rel-17 RSTD side condition to DL RSCPD measurement requirements.
· Recommended WF
· Option 1. 
Issue 2-3-3: PRS configuration
· Proposals
· Option 1: (Nokia)
· RAN4 to align the targeted PRS BW range for NR DL CPP to that for legacy measurement (RSTD/UE Rx-Tx). 
· Recommended WF
· Discuss the proposals. 
Issue 2-3-4: Accuracy requirements for DL carrier phase measurement: 
· Proposals
· Proposal 1: (Qualcomm)
· Do not define absolute measurement accuracy requirements for DL RSCP.
· Proposal 2: (Qualcomm, Huawei, OPPO)
· Define DL RSCPD measurement accuracy requirements for single sample measurements.
· Recommended WF
· Discuss the proposals. 
Issue 2-3-5: Accuracy requirements for UL carrier phase measurement: 
· Proposals
· Option 1: (Xiaomi, OPPO)
· The gNB accuracy measurement requirements of UL RSCP NG-RAN node assisted positioning shall be defined. 
· Option 2: (Huawei)
· RAN4 to discuss whether and how to define accuracy requirements for UL RSCP in Perf part of the WI.
· Recommended WF
· Discuss the proposals. 
