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Introduction
This topic summary for [106bis-e][215] NR_pos_enh2_part2 contains the discussions in agenda 5.23.3.2, 5.23.3.6 which include the following topics: 
· Topic #1: Sidelink Positioning (agenda 5.23.3.2)
· Topic #2: Carrier Phase Positioning (agenda 5.23.3.6)

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Intel
	Rui Huang
	Rui.huang@intel.com

	CATT
	Qiuge Guo
	guoqiuge@catt.cn

	Ericsson
	Iana Siomina (SL positioning), Deep Shrestha (CP)
	iana.siomina@ericsson.com, deep.shrestha@ericsson.com

	vivo
	Zhanyuan Wang
	wangzhanyuan@vivo.com

	Nokia 
	Juergen Hofmann
	juergen.hofmann@nokia.com

	LGE
	Joongkwan Huh
	Joongkwan.huh@lge.com

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com

	Qualcomm
	Carlos Cabrera-Mercader
	ccmercad@qti.qualcomm.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

Topic #1: Sidelink Positioning (agenda 5.23.3.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304235
	Intel Corporation
	Proposal 1:  The core and performance requirements for SL PRS-RSRP and SL PRS-RSRPP shall be specified in Rel18.
Proposal 2: 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 3: For SL-PRS based RTOA measurement, RAN4 can ONLY define the performance requirements for them (e.g. report mapping and accuracy). 
Proposal 4:  Both the core and performance requirements for SL-PRS based Rx-Tx measurement and SL RSTD shall be specified in Rel18. And the details can be FFS upon RAN1’s agreements. 
Observation 1:  How UE can maintain the correct timing with the all types of reference synchronization source in sidelink(e.g. SyncRefUE) needs to be investigate to ensure the desired positioning accuracy.
Proposal 5: In sidelink positioning, the impacts from UE timing error requirements for SyncRefUE can be evaluated.
Observation 2: SL-PRS measurement requirements framework needs to be updated according to RAN1’s agreements on SL PRS hierarchical structure (e.g. Positioning Frequency Layer (SL PFL), SL PRS resource sets, and SL PRS resources).
Proposal 6: Core requirements of SL-PRS measurements shall be applicable for all supported SCS per FR. But for the performance accuracy requirements, the different requirements can be defined per SCS or SCS groups.
Observation 3: In Rel18, the performance degradation in NLOS channel in comparison with these in LOS is expected.
Proposal 7:  RAN4 can FFS on the different the accuracy requirements under the difference channel conditions (LOS/NLOS). 
Observation 4: 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. 
Proposal 8: For SL positioning, the reporting granularity for SL Rx-Tx time difference, SL RSTD and SL RTOA should be configurable. 
Proposal 9: The fixed reporting granularity can be applied to SL PRS RSRP and AoA/ZoA.

	R4-2304420
	CATT
	Proposal 1: RAN4 to define the requirements for SL positioning to support all the coverage scenarios (in-coverage, out-of-coverage and partial coverage). 
Proposal 2: RAN4 wait for more progress of RAN1/2 for the requirements for joint PC5-Uu scenarios. 
Proposal 3: RAN4 to define the measurement requirements and accuracy requirements for SL PRS-RSRP, SL PRS-RSRPP, SL-PRS based RTOA and SL-PRS based Rx-Tx measurement with and without measurement gap. 
Proposal 4: RAN4 to define measurement requirements for SL-PRS based AoA/ZoA. Further discuss and evaluate whether and how to define the accuracy requirements for SL-PRS based AOA/ZOA. 
Proposal 5: For the measurement requirements for SL positioning, the R17 PRS measurement requirements can be the baseline taking the following possible differences into account: 
· UE processing capability
· Number of samples
· Number of Rx beams
· Gap sharing with Uu positioning and/or RRM measurement
Proposal 6: For the accuracy requirements for SL positioning, RAN4 to discuss the scenarios and channel model used for simulation and wait for more progress from RAN1 on the SL PRS configuration. 

	R4-2304482
	LG Electronics Finland
	· Proposal 1: RAN4 to specify RRM requirement for sidelink positioning up to 40MHz CBW in Rel-18.  
· Proposal 2: RAN4 needs to specify a more stringent timing error limit requirement for SL positioning.
· Proposal 3: RAN4 needs to specify transmission time adjustment with high granularity requirement for SL positioning.
· Proposal 4: Can be necessary the anchor UE’s transmission time error requirement. (e.g. less than 10 nsec which equates to about 3m distance offset)
· Proposal 5: Anchor UEs should be capable of simultaneous transmission SL-PRS.
· Proposal 6: Target UE should be capable of simultaneous SL-PRS measurement with UE capability.

	R4-2304841
	CMCC
	Proposal 1: it is proposed to define SL positioning measurement requirements for in-coverage, out-of-coverage and partial coverage.
Proposal 2: it is proposed to define requirements for RTT, SL-AOA, SL-TDOA, SL-PRS related measurement.
Proposal 3: for SL-PRS, it is proposed to define requirements for following measurements:
· SL-PRS based Rx-Tx measurement
· SL-PRS based RSTD measurement
· SL-PRS based RSRP measurement
· SL-PRS based RSRPP measurement
· SL-PRS based RTOA measurement
· SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement

	R4-2305058
	vivo
	Observation 1: PC5-only solution includes all the following coverage scenarios: in-coverage, out-of-coverage and partial coverage.
Proposal 1: RAN4 to define the SL positioning measurement requirements in all of the following coverage scenarios: in-coverage, out-of-coverage and partial coverage.
Proposal 2: RAN4 to wait for progress in RAN1 to define the UE RRM requirements for SL-PRS based Rx-Tx time difference measurements, e.g., measurement period, accuracy and reporting.
Proposal 3: RAN4 to wait for progress in RAN1 to decide whether to study how to define the UE RRM requirements for the SL-PRS based AoA/ZoA measurement, e.g., measurement period, accuracy and reporting.
Proposal 4: RAN4 to wait for progress in RAN1 to define the UE RRM requirements for the SL-PRS based RSTD and the SL-PRS based RTOA, e.g., measurement period, accuracy and reporting.
Proposal 5: RAN4 to define the UE RRM requirements for the SL-PRS RSRP and the SL-PRS RSRPP, including measurement period, accuracy and reporting.
Proposal 6: RAN4 to investigate the impacts of selection/reselection of synchronization reference source on SL positioning measurement, e.g. the dropping of SL-PRS transmission and reception, the measurement requirements for SL-PRS, the UE behaviour.

	R4-2305219
	OPPO
	Proposal-1: Define the RRM requirements for:
· SL PRS based Rx-Tx measurement
· SL PRS based RSTD measurement
· SL PRS based RSRP measurement
· SL PRS based RSRPP measurement
· SL PRS based RTOA measurement
· FFS: SL PRS based AoA and ZoA measurement
Proposal-2: MG is not required for SL PRS measurement. 
Proposal-3: Discuss how to define measurement delay for multiple PRS resources without PFL dependents on further agreements from RAN1 and RAN2. 
Observation-1: The resources for SL PRS are TDMed with that for S-SSB, and the sharing mechanism in NR Uu-link should be revised.

	R4-2305334
	Huawei, HiSilicon
	Proposal 1: RAN4 to define measurement period requirements for all SL PRS measurements unless technical issues are identified.
Proposal 2: RAN4 to discuss, from spec maintenance point of view, whether common measurement period requirements can be defined for all SL PRS measurements.
Proposal 3: RAN4 to discuss whether common measurement period requirements can be defined for all (M,N) combinations.
Proposal 4: RAN4 to define SL PRS measurement requirements only with single carrier.
Proposal 5: RAN4 waits for more RAN1/2 progress before discussing exact SL PRS measurement period requirements.
Proposal 6: Define requirements for SL PRS measurement based on Es/Iot side condition of [-6, 0 or 3]dB.
Proposal 7: RAN4 to study the possible impacts of SL PRS measurement on existing RRM requirements for both Uu and SL.
Proposal 8: RAN4 to define report mapping of SL PRS measurements, and existing report mapping are re-used as baseline.

	R4-2305671
	Qualcomm Incorporated
	Proposal 1: Define UE requirements for SL PRS-based positioning measurements performed within active BWP on a single carrier.
Proposal 2: Define measurement accuracy requirements for fully staggered SL PRS patterns. FFS whether to define accuracy requirements for partially staggered SL PRS patterns.
Proposal 3: RAN4 to define requirements for SL PRS measurements assuming one sample (N_sample = 1). FFS whether to define requirements for N_sample > 1.
Proposal 4: RAN4 to discuss whether and how to define absolute accuracy requirements for SL RTOA measurements. In particular, RAN4 would need to discuss how to account for timing uncertainty of acquiring the RTOA Reference Time (T0) in the requirements. 
Observation 1: RAN1 has not yet concluded on a definition for SL PRS-based Rx-Tx measurement. Wait for further progress.
Observation 2: SL PRS-RSRP and SL PRS-RSRPP will be used as supporting measurements in SL positioning. i.e. they can be requested/reported together with other (primary) measurements but not by themselves.

	R4-2305688
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to study and define SL positioning requirements for all coverage scenarios based on the agreements in other RAN WG’s.
Observation 1: RAN1 may study and define the methods to mitigate the effect of anchor UE(s) synchronized to different sync sources.
Proposal 2: RAN4 to study if the transmit timing error limit defined meets the positioning accuracy requirement for sidelink positioning, or any further tuning is required. 
Proposal 3: RAN4 to wait on RAN1 agreements regarding SL positioning measurement types before defining the UE RRM core and performance requirements for the agreed positioning method in RAN1. 
Proposal 4: As RAN4 impact can only be identified once the sidelink positioning design in RAN1/RAN2 is more mature, RAN4 to await further RAN1/2 progress. 
Observation 2: Network coverage of SL UE can change during the SL positioning measurement period.
Observation 3: RAN1 may define SL UE behaviour to handle changing coverage scenario of SL UE(s). 
Proposal 5: RAN4 to study the impact of change of network coverage scenario of SL UE(s) on measurement requirement, measurement accuracy, etc.
Observation 4: RAN1 may define the behavior and procedure for SL UE when transmission of SL-PRS is not guaranteed as the transmitting SL UE.
Proposal 6: RAN4 to define the requirements for initiation/cease of SL transmissions for positioning once the UE behavior and procedure is defined in RAN1.
Proposal 7: RAN4 to wait for RAN1 agreements and later define the UE RRM requirements for SL-TDOA based positioning based on the RAN1 agreements. 
Proposal 8: RAN4 to wait for RAN1 agreements and later define the UE RRM requirements for SL-RTT based positioning based on the RAN1 agreements.
Proposal 9: RAN4 to wait for RAN1 agreements and later define the UE RRM requirements for SL-AoA based positioning based on the RAN1 agreements.
Proposal 10: RAN4 to define the RRM core and performance requirements in sub clause 9.9X, 10.1X and 13.X for SL positioning RRM core requirements, RRM UE performance requirements and RRM gNB performance requirements, respectively.
Proposal 11: RAN4 to define the RRM core and performance requirements for Sidelink positioning using terminology of “V2X” instead of “SL” in order to maintain uniformity in the spec while referring to V2X/SL requirements, as specified in current specification.

	R4-2305771
	Ericsson
	· Proposal 1: RAN4 will define SL positioning requirements to support all coverage scenarios (in-coverage, out-of-coverage, partial coverage).
· Proposal 2: In the beginning, RAN4 prioritizes measurement period requirements for SL-PRS-RSRP.
· Proposal 3: RAN4 further discuss whether the measurement period requirements for other SL PRS-based measurements are different from that for SL-PRS-RSRP.
· Proposal 4: RAN4 to discuss whether the measurement period for SL PRS-based measurements is impacted by the SL-DRX cycle length.
· Proposal 5: RAN4 to discuss requirements for initiation/cease of SL transmissions for positioning.
· [bookmark: _Hlk132318731]Proposal 6: RAN4 to discuss the impact of a synchronization source change on an SL positioning measurement (e.g., on measurement performance, measurement procedure, UE behavior, etc.).
· Proposal 7: RAN4 to discuss the impact of a coverage status change on SL positioning measurements (e.g., on measurement performance, measurement procedure, UE behavior, etc.) change.
· Proposal 8: RAN4 to wait for the RAN1 SL positioning RS design and discuss the guard time period issue upon the need.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 1-1 Genaral and scenarios 
Issue 1-1-1: Applicable coverage scenarios: 
· Proposals: 
· Option 1: (CATT, CMCC, vivo, Nokia, Ericsson)
· RAN4 to define the requirements for SL positioning to support all the coverage scenarios (in-coverage, out-of-coverage and partial coverage).
· Recommended WF
· Agree on option 1.
Issue 1-1-2: Applicable CBW and SCS: 
· Proposals: 
· Proposal 1: (LGE)
· RAN4 to specify RRM requirement for sidelink positioning up to 40MHz CBW in Rel-18.
· Proposal 2: (Intel)
· Core requirements of SL-PRS measurements shall be applicable for all supported SCS per FR. 
· But for the performance accuracy requirements, the different requirements can be defined per SCS or SCS groups.
· Recommended WF
· Need discussion. 
Issue 1-1-3: Applicable number of carriers: 
· Proposals: 
· Option 1: (Huawei)
· RAN4 to define SL PRS measurement requirements only with single carrier
· Option 1a: (Qualcomm)
· Define UE requirements for SL PRS-based positioning measurements performed within active BWP on a single carrier
· Recommended WF
· Agree on option 1a which is aligned with RAN1 agreement. 
Issue 1-1-4: Applicable SL PRS patterns: 
· Proposals: 
· Option 1: (Huawei)
· RAN4 to discuss whether common measurement period requirements can be defined for all (M,N) combinations. 
· Option 2: (Qualcomm)
· Define measurement accuracy requirements for fully staggered SL PRS patterns. FFS whether to define accuracy requirements for partially staggered SL PRS patterns.
· Recommended WF
· Need discussion. 
Issue 1-1-5: Applicable number of samples: 
· Proposals: 
· Option 1: (Qualcomm)
· RAN4 to define requirements for SL PRS measurements assuming one sample (N_sample = 1). FFS whether to define requirements for N_sample > 1.
· Recommended WF
· Need discussion. 
Issue 1-1-6: Applicable gap condition: 
· Proposals: 
· Option 1: (CATT)
· RAN4 to define the requirements for SL-PRS based measurement with and without measurement gap. 
· Option 2: (OPPO)
· MG is not required for SL PRS measurement. 
· Recommended WF
· Need discussion. 
Issue 1-1-7: Spec structure: 
· Proposals: 
· Option 1: (Huawei)
· RAN4 to discuss, from spec maintenance point of view, whether common measurement period requirements can be defined for all SL PRS measurements. 
· Option 2: (Nokia)
· RAN4 to define the RRM core and performance requirements in sub clause 9.9X, 10.1X and 13.X for SL positioning RRM core requirements, RRM UE performance requirements and RRM gNB performance requirements, respectively. 
· Recommended WF
· Postpone the issue after the requirements are clear. 
Issue 1-1-8: Terminology: 
· Proposals: 
· Option 1: (Nokia)
· RAN4 to define the RRM core and performance requirements for Sidelink positioning using terminology of “V2X” instead of “SL” in order to maintain uniformity in the spec while referring to V2X/SL requirements, as specified in current specification. 
· Recommended WF
· Need discussion. 
Sub-topic 1-2 Core requirements 
Issue 1-2-1: Whether to define measurement period requirements for the following measurement types: 
· Proposals: RAN4 to define measurement period requirements for: 
	
	Intel
	CATT
	CMCC
	vivo
	OPPO
	Huawei
	Ericsson
	

	SL-PRS RSRP
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	SL-PRS RSRPP
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	SL-PRS RSTD
	Yes
	-
	Yes
	
	Yes
	Yes
	
	

	SL-PRS Rx-Tx
	Yes
	Yes
	Yes
	
	Yes
	Yes
	
	

	SL-PRS RTOA
	-
	Yes
	Yes
	
	Yes
	Yes
	
	

	SL-PRS AOA/ZOA
	-
	Yes
	Yes
	
	
	Yes
	
	


· Recommended WF
· Need discussion. Companies are encouraged to provide views on whether to define measurement period requirements for each measurement type. 
Issue 1-2-2: How to define the measurement period requirements: 
· Proposals: 
· Option 1: (CATT)
· For the measurement requirements for SL positioning, the R17 PRS measurement requirements can be the baseline taking the following possible differences into account: 
· UE processing capability
· Number of samples
· Number of Rx beams
· Gap sharing with Uu positioning and/or RRM measurement
· Option 2: (OPPO)
· Discuss how to define measurement delay for multiple PRS resources without PFL dependents on further agreements from RAN1 and RAN2
· Option 3: (Huawei, Nokia, Intel)
· RAN4 waits for more RAN1/2 progress before discussing exact SL PRS measurement period requirements. 
· Option 4: (Nokia)
· RAN4 to wait on RAN1 agreements regarding SL positioning measurement types before defining the UE RRM core and performance requirements for the agreed positioning method in RAN1. 
· Option 5: (Ericsson)
· RAN4 prioritizes measurement period requirements for SL-PRS-RSRP and further discuss whether the measurement period requirements for other SL PRS-based measurements are different from that for SL-PRS-RSRP.
· Recommended WF
· Need discussion. 
Sub-topic 1-3 Performance requirements 
Issue 1-3-1: Whether to define accuracy requirements for the following measurement types
· Proposals: RAN4 to define accuracy requirements for: 
	
	Intel
	CATT
	CMCC
	vivo
	OPPO
	
	
	

	SL-PRS RSRP
	Yes
	Yes
	
	Yes
	Yes
	
	
	

	SL-PRS RSRPP
	Yes
	Yes
	
	Yes
	Yes
	
	
	

	SL-PRS RSTD
	Yes
	-
	
	
	Yes
	
	
	

	SL-PRS Rx-Tx
	Yes
	Yes
	
	
	Yes
	
	
	

	SL-PRS RTOA
	Yes
	Yes
	
	
	Yes
	
	
	

	SL-PRS AOA/ZOA
	-
	-
	
	
	
	
	
	


· Recommended WF
· Need discussion. Companies are encouraged to provide views on whether to define accuracy requirements for each measurement type.
Issue 1-3-2: Whether to define report mapping for the following measurement types
· Proposals: RAN4 to define report mapping for:
	
	Intel
	CATT
	CMCC
	vivo
	Huawei
	
	
	

	SL-PRS RSRP
	Yes
	
	
	Yes
	Yes
	
	
	

	SL-PRS RSRPP
	Yes
	
	
	Yes
	Yes
	
	
	

	SL-PRS RSTD
	Yes
	
	
	
	Yes
	
	
	

	SL-PRS Rx-Tx
	Yes
	
	
	
	Yes
	
	
	

	SL-PRS RTOA
	Yes
	
	
	
	Yes
	
	
	

	SL-PRS AOA/ZOA
	Yes
	
	
	
	Yes
	
	
	


· Recommended WF
· Need discussion. Companies are encouraged to provide views on whether to define report mapping for each measurement type.
Issue 1-3-3: Channel conditions for accuracy requirements: 
· Proposals: 
· Option 1: (CATT)
· For the accuracy requirements for SL positioning, RAN4 to discuss the scenarios and channel model used for simulation and wait for more progress from RAN1 on the SL PRS configuration. 
· Option 2: (Intel)
· RAN4 can FFS on the different accuracy requirements under the different channel conditions (LOS/NLOS).
· Recommended WF
· Need discussion. 
Issue 1-3-4: Reporting granularity
· Proposals: 
· Option 1: (Intel)
· For SL positioning, the reporting granularity for SL Rx-Tx time difference, SL RSTD and SL RTOA should be configurable
· The fixed reporting granularity can be applied to SL PRS RSRP and AoA/ZoA
· Option 2: (Huawei)
· Existing report mapping are re-used as baseline for SL PRS measurements
· Recommended WF
· Need discussion. 
Issue 1-3-5: Side condition
· Proposals: 
· Option 1: (Huawei)
· Define requirements for SL PRS measurement based on Es/Iot side condition of [-6, 0 or 3]dB. 
· Recommended WF
· Need discussion. 
Issue 1-3-6: Reference time for SL PRS based RTOA measurement
· Proposals: 
· Option 1: (Qualcomm)
· RAN4 to discuss whether and how to define absolute accuracy requirements for SL RTOA measurements. 
· In particular, RAN4 would need to discuss how to account for timing uncertainty of acquiring the RTOA Reference Time (T0) in the requirements. 
· Recommended WF
· Need discussion. 
Sub-topic 1-4 Timing-related issues
Issue 1-4-1: Timing error limit requirements
· Proposals: 
· Option 1: (Intel)
· In sidelink positioning, the impacts from UE timing error requirements for SyncRefUE needs to be evaluated
· Option 2: (LGE)
· RAN4 needs to specify a more stringent timing error limit requirement for SL positioning. 
· Can be necessary the anchor UE’s transmission time error requirement. (e.g. less than 10 nsec which equates to about 3m distance offset)
· Option 3: (Nokia)
· RAN4 to study if the transmit timing error limit defined meets the positioning accuracy requirement for sidelink positioning, or any further tuning is required
· Recommended WF
· Need discussion. 
Issue 1-4-2: Transmission time adjustment
· Proposals: 
· Proposal: (LGE)
· RAN4 needs to specify transmission time adjustment with high granularity requirement for SL positioning. 
· Recommended WF
· Need discussion. 
Issue 1-4-3: Synchronization source change
· Proposals: 
· Proposal 1: (Ericsson)
· RAN4 to discuss the impact of a synchronization source change on an SL positioning measurement (e.g., on measurement performance, measurement procedure, UE behaviour, etc.).
· Proposal 2: (vivo)
· RAN4 to investigate the impacts of selection/reselection of synchronization reference source on SL positioning measurement, e.g. the dropping of SL-PRS transmission and reception, the measurement requirements for SL-PRS, the UE behaviour.
· Recommended WF
· Need discussion. 
Sub-topic 1-5 Others  
Issue 1-5-1: Impact of SL-DRX
· Proposals: 
· Option 1: (Ericsson)
· RAN4 to discuss whether the measurement period for SL PRS-based measurements is impacted by the SL-DRX cycle length.
· Recommended WF
· Need discussion. 
Issue 1-5-2: Impact of S-SSB
· Proposals: 
· Option 1: (OPPO)
· The resources for SL PRS are TDMed with that for S-SSB, and the sharing mechanism in NR Uu-link should be revised. 
· Recommended WF
· Need discussion. 
Issue 1-5-3: Impact of UE mobility
· Proposals: 
· Proposal 1: (LGE)
· Anchor UEs should be capable of simultaneous transmission SL-PRS.
· Target UE should be capable of simultaneous SL-PRS measurement with UE capability.
· Proposal 2: (Nokia, Ericsson)
· RAN4 to study the impact of change of network coverage scenario of SL UE(s) on measurement requirement, measurement accuracy, etc.
· Recommended WF
· Need discussion. 
Issue 1-5-4: Impact on existing RRM requirements
· Proposals: 
· Option 1: (Huawei)
· RAN4 to study the possible impacts of SL PRS measurement on existing RRM requirements for both Uu and SL. 
· Recommended WF
· Need discussion. 
Issue 1-5-5: Initiation/cease of SL transmissions for positioning
· Proposals: 
· Option 1: (Nokia, Ericsson)
· RAN4 to define the requirements for initiation/cease of SL transmissions for positioning once the UE behavior and procedure is defined in RAN1. 
· Recommended WF
· Need discussion. 
Issue 1-5-6: The minimum time separation between transmission and reception of SL UE
· Proposals: 
· Option 1: (Ericsson)
· RAN4 to wait for the RAN1 SL positioning RS design and discuss the guard time period issue upon the need. 
· Recommended WF
· Need discussion. 
Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1 Genaral and scenarios
	Company
	Comments

	Intel
	Issue 1-1-1:
No strong preference. But prefer to prioritize the requirements for ‘in-coverage’ and ‘out-coverage’. 
Issue 1-1-2:
Both proposals can be supported. 
For Proposal 2, for the performance accuracy requirements we are also fine to keep it as FFS so far.
Issue 1-1-3:
Option 1a is fine
Issue 1-1-4:
Support Option 1. 
These two options are not mutually exclusive, which followed Rel16 principle. But for Option 2, we can postpone accuracy requirements in the future.
Issue 1-1-5:
Can be FFS. As the start point, we prefer to define the measurement delay requirements based on Nsample =4. 
Issue 1-1-6:
Whether the SL-PRS measurement without gap needed is up to RAN1. So it can be FFS upon RAN1’s agreements.

Issue 1-1-7:
Agree the moderator’s recommended WF.
Issue 1-1-8:
No strong preference. 

	Huawei 
	Issue 1-1-1:
Fine with option 1. 
Issue 1-1-2:
P1 can be FFS as larger BW for SL is being discussed in Rel-18 SL WI.
P2 is fine which is aligned with the approach for Uu positioning requriements. 
Issue 1-1-3:
Suggest to update option 1 based on RAN1 wording:
Define UE requirements for SL PRS-based positioning measurements performed within a single SL BWP and carrier
Issue 1-1-4:
Support Option 1. 
Option 2 can be FFS in Perf part.
Issue 1-1-5:
Support option 1.
Issue 1-1-6:
Suggest FFS. This depends on how SL PRS is multiplexed with SL data.
Issue 1-1-7:
Fine with the recommended WF.
Issue 1-1-8:
Suggest FFS. We are not sure if option 1 could cause inconsistency with specs from other WGs, or confusion to outside that RAN4 requirements are only for V2X use cases.

	CATT
	Issue 1-1-1:
Support the recommended WF. 
Issue 1-1-2:
Support proposal 2.
For proposal 1, the objective in the WID is to specify the support of SL PRS bandwidths of up to 100 MHz in FR1 spectrum. If we want to limit the BW to 40MHz, it is better to update the WI scope in RAN plenary. 
Issue 1-1-3:
Support the recommended WF. 
Issue 1-1-4:
Support option 1. And we understand the measurement period can be agnostic to the comb pattern. 
Support option 2. For accuracy requirements, the fully staggered patterns should be prioritized. 
Issue 1-1-5:
Can be FFS based on the evaluation of accuracy. And we understand both Nsample = 1and Nsample >1 should be considered. 
Issue 1-1-6:
We think both measurements with gap and without gap can be considered. But considering SL positioning RS are contained within a single SL BWP and carrier, we are fine to prioritize the measurement without gap. 
Issue 1-1-7:
Support the recommended WF.
Issue 1-1-8:
Slightly prefer to follow RAN1’s terminology. In RAN4 requirements, we think the sidelink positioning would be a separate clause with current V2X requirements in clause 12, so it should be OK to use sidelink positioning. 

	Ericsson
	Issue 1-1-1: 
Agree with the recommended WF
Issue 1-1-2: 
Proposal 1: agree 
Proposal 2: not agreeable as it is. In the last meeting, it was agreed to define requirements only for FR1. For FR1, the core requirements should apply for all SCS. Performance requirements can be FFS.
Issue 1-1-3:
We agree with Option 1. 
Do not yet agree with Option 1a, which needs further discussion, e.g., for which measurements/requirements these applies, what is the implication, which scenarios this statement can apply, etc.
Issue 1-1-4:
Option 1: we prefer a slightly different wording “measurement period requirements do not depend on a specific comb configuration”
Option 2: needs further discussion, should be left to the performance part discussions
Issue 1-1-5:
Needs further discussion, for each measurement.
Issue 1-1-6:
Further discussion is needed
Issue 1-1-7:
Agree with the recommended WF.
Option 1: do not agree at this stage; first, we need to list the measurements for which RAN4 will define the requirements, then RAN4 needs to look at the details of the measurement period for an SL measurement, since it may be not possible to reuse the Rel-16 approach for SL positioning, etc.
Option 2: do not agree at this stage, the issue must be discussed at a later stage; at least, we need to agree on the measurements for which the requirements will be defined, etc.
Issue 1-1-8:
We believe the “SL” terminology should be kept. One argument is, e.g., that we have already 38.355 specification for SLPP.

	OPPO
	Issue 1-1-1:
Fine with option 1. 
Issue 1-1-2:
P1: not clear why limited SL PRS bandwidth with 40MHz. Based on WID, SL PRS with up to 100MHz in FR1 can be supported. 
P2: can be supported. 
Issue 1-1-3:
Generally fine with both options. 
Issue 1-1-4:
P1: can be supported, and we think common measurement period requirements for all SL PRS patterns are better.
P2: can be FFS in Perf part.
Issue 1-1-5:
FFS, share the same view as intel, 4 PRS samples should be considered as the baseline.
Issue 1-1-6:
Prefer option 2. Since SL PRS are defined directly with respect to and contained within a single SL BWP and carrier, at least RF tuning is not required. Besides, we think MG is only considered in RRC connect mode since UE may be scheduled at any time and MG is to avoid data transmission or reception. However, there is no contiguous connection state for SL and data loss is allowed. Therefore MG is not necessary. But we are also fine to wait for RAN1 conclusion and further discuss this issue.
Issue 1-1-7:
Fine with the recommended WF.

	vivo
	Issue 1-1-1: 
Support option 1.
Issue 1-1-2: 
For proposal 1, it can be FFS. The objective of the WID is to specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum. For proposal 2, we agree with the first bullet. The second bullet can be discussed in performance part in the future.
Issue 1-1-3: 
We support option 1a since RAN1 has agreed SL positioning RS are defined directly with respect to and contained within a single SL BWP and carrier, option 1a is more aligned with the agreement.
Issue 1-1-4: 
Support option 1. The measurement period is agnostic to the combination in NR positioning. 
For option 2, the simulation results in Rel-16 NR positioning has showed that the comb size has no impact on the accuracy no matter fully staggered or partial staggered PRS. In SL positioning, it needs to be FFS in performance part.
Issue 1-1-5: 
Can be FFS, Nsample =4 should be considered as the baseline.
Issue 1-1-6: 
Support option 2, since the SL-PRS is defined within a single SL BWP and carrier, there is no need to define requirements with MG.
Issue 1-1-7: 
Agree with the recommended WF. Moreover, we prefer to define SL positioning RRM core requirements in dedicated subsection e.g. ‘9.X’ under section 9 and define SL positioning RRM performance requirements in dedicated subsection e.g. ‘10.X’ under section 10 in TS38.133.
Issue 1-1-8: 
Can be FFS. In fact, sidelink positioning covers several use cases, ‘V2X’ is only one of them. Also, we think it should be discussed until spec structure is clear.

	Nokia
	Issue 1-1-1: 
Option 1 is supported.
Issue 1-1-2: 
Proposal 1 is fine.
Issue 1-1-3: 
Option 1a is supported.
Issue 1-1-4: 
Both options are not mutually exclusive. Both options can be considered.
Issue 1-1-5: 
Option 1 is supported. FFS whether to define the requirements for N_sample = 4.
Issue 1-1-6: 
From our current understanding, since only single SL-PFL is supported, we support Option 2, thus the requirements for measurement gap need not to be defined.
To CATT: We would like to ask you to elaborate on the need for measurement gap.
Issue 1-1-7: 
Recommended WF is okay to postpone determining spec structure. Though we think option 2 is fine.
Issue 1-1-8: 
Option 1 is supported for uniformity in the spec.

	LGE
	Issue 1-1-1: 
Support option 1. 
According to the objective of WID, the target of RAN2/3 is supporting all SL coverage. So, we think RAN4 also should support all coverage.
Issue 1-1-2: 
Support both proposals.
Regarding P1, current RF spec. supports up to 40 MHz for NR SL channel bandwidth. So, RRM requirements can be supported up to 40 MHz CBW in Rel18.
[image: ]
Issue 1-1-3: 
Support option 1a.
SL doesn’t have measurement gap concept. So, to make simple, the within active BWP limitation is necessary. 
Issue 1-1-4: 
We don’t have strong view about this issue. 
Option 1 and option 2 say different measurement items, but both are RRM requirements. So, they need to align the measurement range. Option 1 suggests to consider full combinations and option 2 suggests to consider fully staggered case firstly. In my thought, it would be better to extend the measurement range step by step. So, we slightly prefer option 2.
Issue 1-1-5: 
Support option 1.
We think that the one shot measurement can be necessary to reduce the measurement latency.
Issue 1-1-6: 
Support option 2.
As far as I know, sidelink doesn’t support MG.
Issue 1-1-7: 
Support recommended WF. 
Issue 1-1-8:
We don’t have strong view.

	CMCC
	Issue 1-1-1: Applicable coverage scenarios
Support Option 1.
Issue 1-1-2: Applicable CBW and SCS
P1 is not alligned with the WID. In the WID, it is stated to specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
P2: the 1st bullet is OK, 2nd bullet can be further discussed.
Issue 1-1-4: Applicable SL PRS patterns
Support option 1, the measurement period requirements are agnostic with combinations
Option 2 is for accuracy requirements, can be further discussed in performance part.
Issue 1-1-5: Applicable number of samples:
Slightly prefer to consider both N_sample = 1 and  N_sample > 1

	Qualcomm
	Issue 1-1-1:
Baseline should be to define core and accuracy requirements for positioning measurements based on SL PRS. TBD to defined requirements for all coverage scenarios per RAN4 agreement. Let’s identify first what impact, if any, there is as a result of coverage scenario.
Issue 1-1-2:
Regarding P1: Core requirements should be agnostic to BW. Accuracy requirements in FR1 can be defined up to 100 MHz based on simulations, Other frequency bands may be added later. Test cases in R18 can be limited to 40 MHz.
Issue 1-1-3:
Support the recommended WF.
Issue 1-1-4:
Support option 2.
Issue 1-1-5:
Support option 1.
Issue 1-1-6:
Support option 2.
Issue 1-1-7:
Support the recommended WF.
Issue 1-1-8:
FFS


 

Sub-topic 1-2 Core requirements 
	Company
	Comments

	Intel
	Issue 1-2-1:
Refer to the table.
Issue 1-2-2:
Option 3. For other options we believed that the principles used for Uu before are highly dependent with the clear physical layer design from RAN1. 

	Huawei 
	Issue 1-2-1:
Prefer to define core requirements for all measurements because all the measurements are performed by SL UE. Of course, we can exclude some particular measurement if technical issues are identified such that it is infeasible or pointless to define the requirements.
Issue 1-2-2:
Support option 2/3/4. Option 1 and 5 may be too early to be agreed on.

	CATT
	Issue 1-2-1:
We think the measurement period requirements can be defined for all the measurement types.
Issue 1-2-2:
Option 1 and 5. We can understand that the exact measurement period requirements need to wait for further RAN1 agreements, but we think some general principle can be discussed to give the direction of the further discussion. And we understand option 1 and 5 are both reasonable. 

	Ericsson
	Issue 1-2-1:
As of now, only RSRP and RSRPP measurements are relatively stable in RAN1.
Issue 1-2-2:
We agree that the measurement period will depend on the number of samples, without assuming the same number for all measurements at this stage. Other details need further discussion, depending on the progress in other groups.

	OPPO
	Issue 1-2-1:
The first four measurements are supported in Uu link and we think they should be supported in sidelink as well. 
RTOA is measured by gNB in Uu link and no core requirement is defined. However, RTOA measurement is performed by SL-UE in sidelink, and it is quite similar as RSTD. It is better to define core requirement for RTOA.
AOA/ZOA is much different from the legacy RSRP or timing based measurements. Neither core nor perf requirements are considered in Uu link. So we think it should be postponed. 
Issue 1-2-2:
Support option 2 and option 3.

	vivo
	Issue 1-2-1: 
For SL-PRS RSRP, SL-PRS RSRPP, SL-PRS based RSTD, SL-PRS based Rx-Tx and SL-PRS based RTOA, RAN4 to define the measurement period requirement. For SL-PRS based AoA/ZoA, RAN4 to wait for progress in RAN1 to decide whether to study how to define the measurement period requirement.
Issue 1-2-2: 
Support option 3.

	Nokia
	Issue 1-2-1: 
Our view is to define the measurement period requirement for DL based positioning methods only as it has been done in R-16/17 and consider the performance and report mapping requirements for UL based positioning methods.
Issue 1-2-2: 
Options 4 and 5 are supported.

	CMCC
	Issue 1-2-1: Whether to define measurement period requirements for the following measurement types
Prefer to define requirements for all the measurement types which are newly introduced for SL UEs.

	Qualcomm
	Issue 1-2-1:
Barring any technical difficulties, we’re OK to define measurement period requirements for all the measurements listed in the table. There should be a lot in common between the requirements for different measurements.
Issue 1-2-2:
Support option 3.


  
Sub-topic 1-3 Performance requirements
	Company
	Comments

	Intel
	Issue 1-3-1:
Issue 1-3-2:
Issue 1-3-3:
These two options are compatible. 
Issue 1-3-4:
These two options are compatible. Based on the principle of Option 1, the specific proposals on granularity in Option 1 can be supported.

Issue 1-3-5:
Can be FFS after the SL-PRS design are statable in RAN1.
Issue 1-3-6:
This can be postponed to the performance requirements stage.

	Huawei 
	Issue 1-3-1:
Suggest FFS in Perf part.
Issue 1-3-2:
Same as for Uu positioning, RAN4 needs to define report mapping for all measurements. 
Issue 1-3-3:
Fine with both options: FFS channel model to define accuracy requirements 
Issue 1-3-4:
Support both options.
Issue 1-3-5:
Support option 1 based on our system level results, but also fine with FFS.
Issue 1-3-6:
Can be FFS in the Perf part. In our view, the issue is similar to UL-RTOA. 

	CATT
	Issue 1-3-1:
We think the accuracy requirements can be defined for all the measurement types except AOA/ZOA. 
Issue 1-3-2:
We think the report mapping should be defined for all the measurement types. 
Issue 1-3-3:
Both options are fine, we need to decide the channel models used for evaluation and specifying requirements. 
Issue 1-3-4:
The two options are aligned. Suggest to use option 2 to further discuss.
Issue 1-3-5:
Can be further studied in performance evaluation.
Issue 1-3-6:
Can be further studied after the definition is decided in RAN1.

	Ericsson
	Issue 1-3-1:
Postpone the discussion. First, we need to list the measurements for which RAN4 will define core requirements, then we can discuss whether accuracy requirements are to be defined for these measurements. Furthermore, only RSRP and RSRPP definitions are relatively stable in RAN1.
Issue 1-3-2:
Wait for more progress in other groups.
Issue 1-3-3:
This is performance part, postpone the discussion.
Issue 1-3-4:
This is performance part, postpone the discussion.
Issue 1-3-5:
This is performance part, postpone the discussion.
Issue 1-3-6:
This is performance part, postpone the discussion.

	OPPO
	Issue 1-3-1:
Suggest FFS in Perf part.
Issue 1-3-2:
 RAN4 needs to define report mapping for all measurements. 
Issue 1-3-3:
Fine with both options
Issue 1-3-4:
Fine with both options.
For the second bullet in option 1, RSRPP should also be included for the fixed reporting granularity.
Issue 1-3-5:
Can be FFS.
Issue 1-3-6:
Can be FFS in the Perf part. 

	vivo
	Issue 1-3-1: 
Can be FFS in performance part.
Issue 1-3-2: 
RAN4 to define report mapping for all measurements.
Issue 1-3-3:
Postpone, since it is the performance part.
Issue 1-3-4: 
Support option 1 and 2, it should be notice that the report mapping range of some measurements e.g. SL Rx-Tx time difference may change in RAN1.
Issue 1-3-5: 
We should wait for RAN1 progress on SL-PRS design. Also, more simulations are needed for this issue.
Issue 1-3-6:
Can be FFS in performance part.

	Nokia
	Issue 1-3-1: 
For DL based positioning method RAN4 should define the performance. FFS, for UL based positioning methods RAN4 can investigate further whether to define performance requirement. 
Issue 1-3-2: 
We support report mapping for all measurement types.
Issue 1-3-3: 
Agree with option 1. We need to define the channel profile(s) for performance characterization. 
To Intel: We would like to ask if you can elaborate more about the impact to the RRM core requirements when considering LOS/NLOS channel condition. 
Issue 1-3-4:
We agree to Option 1 and 2. In our view both are same.
Issue 1-3-5: 
RAN4 can investigate further, as it depends on the channel condition and profile. These are typically performance requirement and can be discussed further in the performance part. 
Issue 1-3-6: 
Wait for RAN1 agreement on reference time.

	LGE
	Issue 1-3-6:
Support Option 1.
Accurate reference time (T0) is very important for reliable RTOA measurement. So, we need to discuss about how to account for timing uncertainty of acquiring the RTOA Reference Time (T0) in the requirements.

	Qualcomm
	Issue 1-3-1:
Discuss during the performance part.
Issue 1-3-2:
OK to define the report mapping for all measurements defined by RAN1.
Issue 1-3-3:
Fine with both options. Channel models are FFS.
Issue 1-3-4:
Both options are OK.
Issue 1-3-5:
FFS
Issue 1-3-6:
Support option 1. The intention is to get the discussion started.



Sub-topic 1-4 Timing requirements
	Company
	Comments

	Intel
	Issue 1-4-1:
These options are aligned. We intended to raise the issue firstly and RAN4 can investigate the possible solutions. In our views, from RAN4 perspective, the more stringent TAE requirements can be defined. 
Issue 1-4-2:
Can be FFS.
Issue 1-4-3:
These proposals are fine in principle. We can FFS on them when we discussed the requirements applicability. 

	Huawei 
	Issue 1-4-1:
Suggest FFS. It is not clear to us if the issue is different from DL-TDOA in Uu positioning for which RAN4 does not define additional sync requirements. 
Issue 1-4-2:
Can be FFS. Same comment as for issue 1-4-1. 
Issue 1-4-3:
Fine with both options which are similar.

	CATT
	Issue 1-4-1:
These options are aligned which intends to discuss the impact of Te requirements. We understand it only impact the accuracy requirements for SL PRS Rx-Tx measurement or RTOA measurement based on how to define the reference time. So we think we need to wait for further progress on the definition in RAN1 to decide whether to consider the timing error limit requirements. 
Issue 1-4-2:
Same comments as issue 1-4-1.
Issue 1-4-3:
Further discuss after the definition of timing related measurement is clear and the baseline requirements are clear.

	Ericsson
	Issue 1-4-1:
Further discussion is needed.
Issue 1-4-2:
Further discussion is needed.
Issue 1-4-3:
Prefer Proposal 1 which is more general and not going into the details (e.g., dropping, etc.)

	OPPO
	Issue 1-4-1:
We are open to discuss the impacts due to UE timing error requirements for SyncRefUE. 
Issue 1-4-2:
Can be FFS. 

	vivo
	Issue 1-4-1: 
Need to clarify what impacts from Te needs to be evaluated. In previous NR positioning, the measurement accuracy requirements are agnostic to the timing error of TRPs, in SL positioning, it should be agnostic to the time error of anchor UE as well. Moreover, timing error have impacts to the accuracy of positioning, but it is not RAN4 scope.
Issue 1-4-2:
Can be FFS.
Issue 1-4-3: 
Option 2, if the synchronization detection occurs in the procedure of SL positioning measurement, UE may drop the SL-PRS transmission and reception that may impact the positioning measurement. In addition, when the detection is done and UE changes its synchronization source to the new synchronization source successfully while the SL positioning measurement is still on-going, the UE behaviour is not clear and need to be clarified. Therefore, it is necessary for RAN4 to investigate the impact of selection/reselection of synchronization reference source on SL positioning measurement.

	Nokia
	Issue 1-4-1:
Proposal: RAN4 can reuse current Te requirements in order to define the performance requirements. In parallel RAN4 could check feasibility for improved Te requirements. 
Issue 1-4-2: 
FFS
Issue 1-4-3: 
Option 1 and 2 are similar, we support them. It is an important use case and RAN4 should specify the requirements.

	LGE
	Issue 1-4-1:
All options have similar view. RAN4 need to consider more stringent TAE requirements.
Issue 1-4-2:
RAN1 considers the report-free SL-RTT method which does not report SL Rx-Tx measurement instead the transmit time of SL-PRS is adjusted based on the measurement.
So, to support the report-free SL-RTT, RAN4 should consider transmit time adjustment with high granularity.

	Qualcomm
	Issue 1-4-1:
Regarding option 1, evaluation of impact should be done on a per-measurement basis.
Regarding options 2 and 3, in our view tightening the timing error requirement may not be practical.  The priority in RAN4 should be to define measurement performance requirements and verify that performance is met under controlled conditions/assumptions. E.g. in DL-TDOA we verify RSTD accuracy requirements assuming a known time delta between resource transmissions. Any uncertainty resulting from uncontrollable factors in the test environment/procedure should be addressed by RAN5.
Issue 1-4-2:
Same comment as for issue 1-4-1
Issue 1-4-3:
In our view RAN4 may consider the impact of synchronization accuracy when defining performance requirements. FFS during the performance part. However, regarding the impact of sync source *changes*, we do not think it should be high priority to define requirements for transient conditions.



Sub-topic 1-5 Others
	Company
	Comments

	Intel
	Issue 1-5-1:
Can be FFS. We can firstly focus on no-DRX cases. 
Issue 1-5-2:
Can be FFS. This will impact the available measurement occasions. 
Issue 1-5-3:
Can be FFS. For P2, we don’t think we need to define the requirements for hybrid coverage case (switching between in-coverage to out-coverage). 
Issue 1-5-4:
Option 1 is fine in principle, we can FFS on the exact impacts.
Issue 1-5-5:
Agree Option 1 in principle. 
Issue 1-5-6:
Agree Option 1 in principle. 


	Huawei
	Issue 1-5-1:
Option 1 is fine.
Issue 1-5-2:
Suggest FFS, the issue is a subset of issue 1-5-4, and RAN4 needs to study the impact on Uu measurement.
Issue 1-5-3:
P1, suggest FFS. It is not clear how this will impact the requirements, and why it can help on the mobility issue. 
P2 is fine.
Issue 1-5-4:
Support option 1.
Issue 1-5-5:
Suggest FFS and wait for RAN1 conclusion before making decision on whether to define this requirement.
Issue 1-5-6:
Option 1 is fine.

	CATT
	Issue 1-5-1:
Firstly focus on non-DRX cases. 
Issue 1-5-2:
Further discuss after the resource configuration in RAN1 is more clear. 
Issue 1-5-3:
For option 2, we think we need to define the requirements for single coverage scenario firstly. For option 1, we are open to discuss the potential solutions to accommodate the impact of the mobility. 
Issue 1-5-4:
Support option 1.
Issue 1-5-5:
We think this should be discussed in RAN1/2 firstly. 
Issue 1-5-6:
The principle is fine, need to wait for RAN1 progress. 

	Ericsson
	Issue 1-5-1:
Can be FFS
Issue 1-5-2:
Can be FFS
Issue 1-5-3:
Proposal 1: needs further discussion
Proposal 2: agree
Issue 1-5-4:
Option 1 is Ok, the details can be FFS
Issue 1-5-5:
Agree with Option 1, the details can be FFS
Issue 1-5-6:
Agree

	OPPO
	Issue 1-5-1:
Option 1 is fine.
Issue 1-5-2:
Support option 1. In Uu-link PRS and SSB may be overlapped in the time domain, and therefore sharing mechanism like CSSF or K is considered. However this is different in sidelink, since the SL PRS and S-SSB are TDMed based on the resource pool defined in RAN1. A new sharing mechanism between SL PRS and S-SSB should be considered. We updated our proposal as below and please check whether it is agreeable.
	- considering that the resources for SL PRS are TDMed with that for S-SSB, the sharing mechanism such as CSSF or K defined in NR Uu-link cannot be reused for sidelink and a new sharing mechanism between SL PRS and S-SSB should be considered. 
Issue 1-5-3:
P1: not clear the meaning of simultaneous PRS transmission/measurement. 
P2: prefer to deprioritize.
Issue 1-5-4:
Support option 1.
Issue 1-5-5 and Issue 1-5-6:
Fine to wait for RAN1’s conclusions.

	vivo
	Issue 1-5-1: 
Firstly focus on non-DRX cases.
Issue 1-5-2:
Can be FFS.
Issue 1-5-3:
For proposal 1, we agree with the second bullet if ‘should be’ can be replaced by ‘can be’. For first bullet, anchor UEs are several different UEs, RAN4 will not define requirements for different UE.
For proposal 2, deprioritize in this release.
Issue 1-5-4: 
Support option 1, but it depends on RAN1 and RAN2 progress.
Issue 1-5-5: 
Wait for RAN1 progress.
Issue 1-5-6:
Agree.

	Nokia
	Issue 1-5-1: 
FFS
Issue 1-5-2: 
Suggest FFS, wait for RAN1 agreement.
Issue 1-5-3: 
Proposal 1 is FFS. We support proposal 2.
Issue 1-5-4: 
Agree with option 1, details can be FFS
Issue 1-5-5: 
Agree with option 1.
Issue 1-5-6: 
FFS 

	LGE
	Issue 1-5-1: 
FFS
Issue 1-5-2: 
FFS
Issue 1-5-3: 
P1: Similar view with vivo. It would be better to change from “should be” to “can be”. 
The positioning accuracy can be decrease by UE mobility. And, to reduce the UE mobility impact, the latency of positioning procedure should be minimized. P1 is related to the method of minimizing the latency. We think this proposal need to discuss.
P2: FFS
Issue 1-5-4: 
FFS
Issue 1-5-5: 
FFS
Issue 1-5-6: 
Support option 1

	Qualcomm
	Issue 1-5-1:
Support option 1.
Issue 1-5-2:
Our understanding is that slots containing S-SSBs are excluded from any resource pools. So there would not be conflicts between S-SSB and SL PRS.
Issue 1-5-3:
Regarding proposal 1, those issues fall under RAN1 scope.
Regarding proposal2, OK to consider impact to core requirements. For performance, our view is that RAN4 should deprioritize requirements for transient conditions/scenarios.
Issue 1-5-4:
OK with option 1.
Issue 1-5-5:
In our view this issue is not within RAN4 scope.
Issue 1-5-6:
OK with option 1.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Sub-topic 1-1 Genaral and scenarios
	Issues 
	Summary 

	Issue 1-1-1:
	Moderator: Only one company has concern on option 1, moderator would like to clarify that option 1 means when defining requirements, all the coverage scenarios should be considered, of course including the impact due to different scenarios. It doesn’t imply any requirements details for each scenario. To address the comment from QC, I slightly adjust the wording by adding “aiming to support”, please check in the 2nd round whether it is acceptable. 
Tentative agreements:
· RAN4 to define the requirements for SL positioning aiming to support all the coverage scenarios (in-coverage, out-of-coverage and partial coverage).
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreement. 

	Issue 1-1-2:
	GTW Agreements
· Specify RRM requirement for sidelink positioning up to 40MHz CBW and all supported SCS for sidelink for FR1.
· FFS for support of larger CBW for up to 100 MHz
Candidate options: None. 
Recommendations for 2nd round: No discussion. 

	Issue 1-1-3:
	Moderator: The wording is updated to align with RAN1 agreement based on the comments. 
Tentative agreements:
· Define UE requirements for SL PRS-based positioning measurements performed within a single SL BWP and carrier. 
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreement.

	Issue 1-1-4:
	Tentative agreements:
· The measurement period requirements are agnostic to the comb configuration. 
· Fully staggered SL PRS patterns should be prioritized for defining accuracy requirements. FFS whether to define accuracy requirements for partially staggered SL PRS patterns.
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreement.

	Issue 1-1-5:
	Tentative agreements: None. 
Candidate options:
· Option 1: 
· RAN4 to define requirements for SL PRS measurements assuming one sample (N_sample = 1). FFS whether to define requirements for N_sample > 1.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Recommendations for 2nd round: Capture the option in WF. Postpone to next meeting. 

	Issue 1-1-6:
	Tentative agreements: 
· RAN4 to define the requirements for SL-PRS based measurement without measurement gap. 
· FFS whether to define the requirements for SL-PRS based measurement with measurement gap. 
Candidate options: None.
Recommendations for 2nd round: Check the tentative agreement.

	Issue 1-1-7:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· RAN4 to discuss, from spec maintenance point of view, whether common measurement period requirements can be defined for all SL PRS measurements. 
· Option 2: 
· RAN4 to define the RRM core and performance requirements in sub clause 9.9X, 10.1X and 13.X for SL positioning RRM core requirements, RRM UE performance requirements and RRM gNB performance requirements, respectively. 
Recommendations for 2nd round: Capture the options in WF. Postpone the discussion.

	Issue 1-1-8:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· RAN4 to define the RRM core and performance requirements for Sidelink positioning using terminology of “V2X” instead of “SL” in order to maintain uniformity in the spec while referring to V2X/SL requirements, as specified in current specification. 
Recommendations for 2nd round: Capture the options in WF. Postpone the discussion.


 
Sub-topic 1-2 Core requirements 
	Issues 
	Summary 

	Issue 1-2-1:
	GTW Agreement
· Define measurement period requirements for the following measurement types
· SL-PRS RSRP
· SL-PRS RSRPP
· SL-PRS RSTD
· SL-PRS Rx-Tx
· FFS for SL-PRS RTOA, SL-PRS AOA/ZOA
Candidate options: None. 
Recommendations for 2nd round: No discussion.

	Issue 1-2-2:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· RAN4 waits for more RAN1/2 progress before discussing exact SL PRS measurement period requirements. 
· Option 2: 
· RAN4 prioritizes measurement period requirements for SL-PRS-RSRP and further discuss whether the measurement period requirements for other SL PRS-based measurements are different from that for SL-PRS-RSRP.
· Option 3: 
· For the measurement requirements for SL positioning, the R17 PRS measurement requirements can be the baseline taking the following possible differences into account: 
· UE processing capability
· Number of samples
· Number of Rx beams
· Gap sharing with Uu positioning and/or RRM measurement
Recommendations for 2nd round: Capture the options in WF. Postpone the discussion.


 
Sub-topic 1-3 Performance requirements
	Issues 
	Summary 

	Issue 1-3-1:
	Tentative agreements:
· FFS whether to define measurement accuracy requirements for the following measurement types: 
· SL-PRS RSRP
· SL-PRS RSRPP
· SL-PRS RSTD
· SL-PRS Rx-Tx
· SL-PRS RTOA, 
· SL-PRS AOA/ZOA
Candidate options: None. 
Recommendations for 2nd round: Capture the tentative agreement in WF. Postpone the discussion.

	Issue 1-3-2:
	Tentative agreements:
· Define report mapping for the following measurement types: 
· SL-PRS RSRP
· SL-PRS RSRPP
· SL-PRS RSTD
· SL-PRS Rx-Tx
· SL-PRS RTOA, 
· SL-PRS AOA/ZOA
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreement.

	Issue 1-3-3:
	Tentative agreements:
· For the accuracy requirements for SL positioning, RAN4 to discuss the scenarios and channel models used for simulation and wait for more progress from RAN1 on the SL PRS configuration. 
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreement.

	Issue 1-3-4:
	Tentative agreements:
· Existing report mapping are re-used as baseline for SL PRS measurements
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreement.

	Issue 1-3-5:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· Define requirements for SL PRS measurement based on Es/Iot side condition of [-6, 0 or 3]dB. 
Recommendations for 2nd round: Capture the options in WF. Postpone the discussion.

	Issue 1-3-6:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· RAN4 to discuss whether and how to define absolute accuracy requirements for SL RTOA measurements. 
· In particular, RAN4 would need to discuss how to account for timing uncertainty of acquiring the RTOA Reference Time (T0) in the requirements. 
Recommendations for 2nd round: Capture the options in WF. Postpone the discussion.



Sub-topic 1-4 Timing requirements
	Issues 
	Summary 

	Issue 1-4-1:
	Tentative agreements: 
· RAN4 to discuss the impact of UE timing error requirements on the sidelink positioning. 
Candidate options:
· Option 1: 
· RAN4 needs to specify a more stringent timing error limit requirement for SL positioning. 
· Can be necessary the anchor UE’s transmission time error requirement. (e.g. less than 10 nsec which equates to about 3m distance offset)
· Option 2: 
· RAN4 can reuse current Te requirements in order to define the performance requirements. In parallel RAN4 could check feasibility for improved Te requirements.
Recommendations for 2nd round: Capture the options in WF. Further discuss.

	Issue 1-4-2:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· RAN4 needs to specify transmission time adjustment with high granularity requirement for SL positioning. 
Recommendations for 2nd round: Capture the options in WF. Postpone the discussion.

	Issue 1-4-3:
	Tentative agreements: 
· RAN4 to discuss the impact of a synchronization source change on an SL positioning measurement (e.g., on measurement performance, measurement procedure, UE behaviour, etc.).
Candidate options: None.
Recommendations for 2nd round: Check the tentative agreement.



Sub-topic 1-5 Others
	Issues 
	Summary 

	Issue 1-5-1:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· RAN4 to prioritize non-DRX case for the measurement period for SL PRS-based measurements. 
· Option 2: 
· RAN4 to discuss whether the measurement period for SL PRS-based measurements is impacted by the SL-DRX cycle length.
Recommendations for 2nd round: Capture the options in WF. Postpone the discussion.

	Issue 1-5-2:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· Considering that the resources for SL PRS are TDMed with that for S-SSB, the sharing mechanism such as CSSF or K defined in NR Uu-link cannot be reused for sidelink and a new sharing mechanism between SL PRS and S-SSB should be considered. 
Recommendations for 2nd round: Capture the options in WF. Further discuss.

	Issue 1-5-3:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· Anchor UEs should be capable of simultaneous transmission SL-PRS.
· Target UE can be capable of simultaneous SL-PRS measurement with UE capability.
· Option 2: 
· RAN4 to study the impact of change of network coverage scenario of SL UE(s) on measurement requirement, measurement accuracy, etc.
Recommendations for 2nd round: Capture the options in WF. Further discuss.

	Issue 1-5-4:
	Tentative agreements: 
· RAN4 to study the possible impacts of SL PRS measurement on existing RRM requirements for both Uu and SL. 
Candidate options: None.
Recommendations for 2nd round: No discussion. 

	Issue 1-5-5:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· RAN4 to define the requirements for initiation/cease of SL transmissions for positioning once the UE behavior and procedure is defined in RAN1. 
Recommendations for 2nd round: Capture the options in WF. Postpone the discussion.

	Issue 1-5-6:
	Tentative agreements:
· RAN4 to study the possible impacts of SL PRS measurement on existing RRM requirements for both Uu and SL. 
Candidate options: None.
Recommendations for 2nd round: No discussion.



Discussion on 2nd round (if applicable)

Topic #2: Carrier Phase Positioning (agenda 5.23.3.6)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304239
	Intel Corporation
	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.
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.
SINR side conditions
Proposal 4: SINR side condition for the NR carrier phase measurement can be same as these for Rel16/17 positioning measurement with PRS.
CPP measurement report mapping
Proposal 5: For DL RSCP and UL RSCP the reporting range shall be should be [0, 2pi], whereas for DL RSCPD, it should be [-pi, pi].
Proposal 6: For Rel18 CPP measurements, the reporting granularity for DL RSCP, DL RSCPD and UL RSRP should be configurable up to UE capability. 
Proposal 7: The different report mapping tables shall be defined for RSCP and RSCPD.

	R4-2304424
	CATT
	Proposal 1: RAN4 to define requirements for CPP in both connected and inactive state. 
Proposal 2: For measurement requirement for CPP, the requirements for measurement with gap in RRC_CONNECTED state and the requirements for measurement without gap in RRC_INACTIVE state in R17 can be baseline. 
Proposal 3: RAN4 to define measurement requirements and accuracy requirements for DL RSCP/DL RSCPD measurement if they are introduced in RAN1. 
Proposal 4: RAN4 not to define measurement requirements for UL RSCP measurement and FFS for accuracy requirements. 
Proposal 5: The basic measurement requirement for DL RSCP is defined for each RF frequency. And RAN4 to discuss whether to define measurement requirements for multiple RF frequencies. 
Proposal 6: The RF frequencies for target TRP and reference TRP in RSCPD measurement can be different. 
Proposal 7: For the case when the carrier phase measurement is reported together with legacy measurements, the measurement requirements should be same. 
Proposal 8: RAN4 to decide which fading channel to be used for evaluating and specifying the CPP accuracy requirements in addition to AWGN channel. 

	R4-2304484
	LG Electronics Finland
	· Proposal 1: For carrier phase positioning, RAN4 should consider the higher positioning resolution compared to the one for the time-based measurement metric.

	R4-2305029
	ZTE Corporation
	Observations:
Observation 1: RAN1 only supports the combination of CPP and other positioning methods for positioning research, whether the CPP method can be the standalone method for positioning enhancement or not haven’t been discussed.
Observation 2:  The latest RAN meeting the revised WID  only support “with” measurement gap for CPP.
Proposals:
Proposal 1: The legacy measurement period can be used as baseline or a starting point when defining the CPP related measurement period:

Where

Proposal 2: Wait for more progress and outcomes for the definition of measurement from RAN1/RAN2.
Proposal 3: It is not necessary for RAN4 to  investigate and specify RRM impacts from NR CPP for RRC_states.

	R4-2305222
	OPPO
	Proposal-1: When carrier phase measurement is configured together with legacy positioning measurements, the measurement period for carrier phase shall meet that for legacy positioning measurement. 
Proposal-2: Introduce report mapping tables for absolute and differential carrier phase measurement. 
Proposal-3: For absolute and differential carrier phase measurement, discuss the following issues to define report mapping tables: 
· The unit for carrier phase report
· The range for carrier phase report
· The resolution for carrier phase report

	R4-2305339
	Huawei, HiSilicon
	Proposal 1: Current core requirements for PRS measurement are used as baseline for carrier phase measurement. Adaptations can be FFS e.g. sample number and applicable PRS configuration.
Proposal 2: Core requirements for PRS carrier phase measurement are defined for both CONNECTED and INACTIVE states.
Proposal 3: No core requirements are defined for gNB carrier phase measurement. FFS whether to define accuracy requirements in the Performance part.

	R4-2305689
	Nokia, Nokia Shanghai Bell
	1. RAN4 to await further RAN1 progress on measurement types for NR DL CPP and NR UL CPP.
RAN4 to investigate measurement requirements for PRU, in particular if PRU is expected to support tighter measurement accuracy requirements than target UE.
RAN4 to specify joint measurement reporting requirements for the use case scenario of coexistent NR CPP and legacy NR positioning techniques.
RAN4 to investigate measurement period, measurement reporting and measurement accuracy requirements for the NR DL CPP and NR UL CPP measurement types.
RAN4 to await further RAN1 progress on additional measurement reporting and assistance information to improve the measurement accuracy.
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 both BW related RRM core and performance requirements.
The impact on measurement requirements for NR DL CPP due to mobility procedures should be investigated and specified by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
RAN4 to investigate reusing PRS measurement period requirements for RRC_CONNECTED in Rel-16 and for RRC_INACTIVE in Rel-17 for NR CPP, also to cover the case of coexistence with a legacy positioning technique such as DL TDOA, multi-RTT or DL AoD. 
RAN4 to investigate and specify RRM impacts from NR DL CPP in RRC_INACTIVE such as collisions with other signals/DL channels, assuming Rel-17 requirements can be re-used.  
RAN4 to investigate and specify measurement reporting and measurement delay requirements for NR DL CPP based on DL measurement types specified in TS 38.215.
RAN4 to consider the PRS BW configurations used for accuracy requirements in Rel-16 and Rel-17 as baseline for NR CPP accuracy requirements.
RAN4 to investigate and agree which fading channel profiles to be used for specifying NR DL CPP measurement accuracy aside AWGN channel.
RAN4 to investigate and specify the measurement period, reporting, and accuracy requirements for DL CPP measurements, for the cases of a single and multiple measurement instances aligned to requirements for legacy positioning techniques in Rel-16 and Rel-17.
RAN4 to align the targeted BW range for both reference signals, SRS for positioning and MIMO SRS, for NR UL CPP to that for positioning techniques specified in Rel-16 in regard to RRM performance requirements.
RAN4 to investigate and specify measurement reporting requirements for NR UL CPP based on UL measurement types specified in TS 38.215.
RAN4 to consider the SRS BW configurations used for accuracy requirements in Rel-16 as baseline for NR UL CPP accuracy requirements for both reference signals, SRS for positioning and MIMO SRS.

	R4-2305774
	Ericsson
	Observation 1: RAN1 is yet to agree on detailed definition of DL carrier phase (DL CP) measurement and DL carrier phase difference (DL CPD) to enable UE-based and UE-assisted NR carrier phase positioning.
Observation 2: No impact on measurement delay requirement if CP is defined as a complimentary measurement that is performed by UE on PRS resource(s) together with the existing positioning measurements such as RSTD, UE Rx-Tx time difference measurement.
Proposal 1: RAN4 to wait for further progress in RAN1 and define core requirement applicable to CP measurement for positioning if CP is agreed to be a standalone measurement performed by UE.
Proposal 2: Discuss accuracy requirement for CP measurement during performance part of the WI.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 2-1 General and scenarios
Issue 2-1-1: Measurement types to be defined for DL carrier phase measurement requirements: 
· Proposals
· Option 1: (CATT)
· RAN4 to define measurement period requirements and accuracy requirements for DL RSCP/DL RSCPD measurement if they are introduced in RAN1. 
· Option 2: (ZTE)
· Wait for more progress and outcomes for the definition of measurement from RAN1/RAN2.
· Option 3: (Nokia)
· RAN4 to investigate measurement period, measurement reporting and measurement accuracy requirements for the NR DL CPP and NR UL CPP measurement types
· Option 4: (Ericsson, Intel)
· RAN4 to wait for further progress in RAN1 and define core requirement applicable to CP measurement for positioning if CP is agreed to be a standalone measurement performed by UE.
· Discuss accuracy requirement for CP measurement during performance part of the WI.
· Recommended WF
· Need discussion. 
Issue 2-1-2: Measurement types to be defined for UL carrier phase measurement requirements: 
· Proposals
· Option 1: (Intel)
· The gNB accuracy measurement requirements of UL RSCP for NG-RAN node assisted positioning shall be defined. 
· Option 2: (CATT, Huawei)
· RAN4 not to define measurement period requirements for UL RSCP measurement and FFS for accuracy requirements. 
· Option 3: (Nokia)
· RAN4 to investigate measurement period, measurement reporting and measurement accuracy requirements for the NR DL CPP and NR UL CPP measurement types.
· Recommended WF
· Need discussion. 
Issue 2-1-3: Applicable RRC state: 
· Proposals
· Option 1: (CATT, Huawei)
· RAN4 to define requirements for CPP in both connected and inactive state. 
· Option 1a: (CATT)
· The requirements for measurement with gap in RRC_CONNECTED state and the requirements for measurement without gap in RRC_INACTIVE state in R17 can be baseline.
· Option 2: (ZTE)
· It is not necessary for RAN4 to investigate and specify RRM impacts from NR CPP for RRC_states.
· Recommended WF
· Need discussion. 
Issue 2-1-4: Applicable BW range of reference signals for DL and UL carrier phase measurement: 
· Proposals
· Option 1: (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 both BW related RRM core and performance requirements. 
· RAN4 to align the targeted BW range for both reference signals, SRS for positioning and MIMO SRS, for NR UL CPP to that for positioning techniques specified in Rel-16 in regard to RRM performance requirements
· Recommended WF
· Need discussion. 
Issue 2-1-5: Applicable number of measurement instances: 
· Proposals
· Option 1: (Nokia)
· RAN4 to investigate and specify the measurement period, reporting, and accuracy requirements for DL CPP measurements, for the cases of a single and multiple measurement instances aligned to requirements for legacy positioning techniques in Rel-16 and Rel-17. 
· Recommended WF
· Need discussion. 
Issue 2-1-6: PRU support: 
· Proposals
· Option 1: (Nokia)
· RAN4 to investigate measurement requirements for PRU, in particular if PRU is expected to support tighter measurement accuracy requirements than target UE. 
· Recommended WF
· Need discussion. 
Sub-topic 2-2 Core requirements
Issue 2-2-1: Measurement period requirements for DL carrier phase measurement: 
· Proposals
· Option 1: (Intel, OPPO)
· 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. 
· Option 2: (CATT)
· For measurement requirement for CPP, the requirements for measurement with gap in RRC_CONNECTED state and the requirements for measurement without gap in RRC_INACTIVE state in R17 can be baseline.
· For the case when the carrier phase measurement is reported together with legacy measurements, the measurement requirements should be same.
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]Option 3: (Huawei)
· Current core requirements for PRS measurement are used as baseline for carrier phase measurement. Adaptations can be FFS e.g. sample number and applicable PRS configuration.
· Option 4: (ZTE)
· The legacy measurement period can be used as baseline or a starting point when defining the CPP related measurement period:

Where, 

· [bookmark: OLE_LINK20][bookmark: OLE_LINK21]Option 5: (Nokia)
· RAN4 to investigate reusing PRS measurement period requirements for RRC_CONNECTED in Rel-16 and for RRC_INACTIVE in Rel-17 for NR CPP, also to cover the case of coexistence with a legacy positioning technique such as DL TDOA, multi-RTT or DL AoD.
· Option 6: (Ericsson)
· No impact on measurement delay requirement if CP is defined as a complimentary measurement that is performed by UE on PRS resource(s) together with the existing positioning measurements such as RSTD, UE Rx-Tx time difference measurement.
· Recommended WF
· Need discussion. 
Issue 2-2-2: Applicable RF frequencies for DL RSCP measurement period requirements: 
· Proposals
· Option 1: (CATT)
· The basic measurement requirement for DL RSCP is defined for each RF frequency. And RAN4 to discuss whether to define measurement requirements for multiple RF frequencies.
· Recommended WF
· Need discussion. 
Issue 2-2-3: Applicable RF frequencies for DL RSCPD measurement period requirements: 
· Proposals
· Option 1: (CATT)
· The RF frequencies for target TRP and reference TRP in RSCPD measurement can be different.
· Recommended WF
· Need discussion. 
Issue 2-2-4: Impact of UE mobility: 
· Proposals
· Option 1: (Nokia)
· The impact on measurement requirements for NR DL CPP due to mobility procedures should be investigated and specified by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
· Recommended WF
· Need discussion. 
Issue 2-2-5: Impact of collisions with other signals/channels in RRC_INACTIVE: 
· Proposals
· Option 1: (Nokia)
· RAN4 to investigate and specify RRM impacts from NR DL CPP in RRC_INACTIVE such as collisions with other signals/DL channels, assuming Rel-17 requirements can be re-used.
· Recommended WF
· Need discussion. 
Sub-topic 2-3 Performance requirements
Issue 2-3-1: Channel conditions for carrier phase measurement accuracy requirements: 
· Proposals
· Option 1: (Intel)
· RAN4 can FFS on the different accuracy requirements for the carrier phase measurements under the different LOS/NLOS channel conditions. 
· Option 2: (CATT, Nokia)
· RAN4 to decide which fading channel to be used for evaluating and specifying the CPP accuracy requirements in addition to AWGN channel.
· Recommended WF
· Need discussion. 
Issue 2-3-2: PRS/SRS BW configurations for measurement accuracy requirements: 
· Proposals
· Option 1: (Nokia)
· RAN4 to consider the PRS BW configurations used for accuracy requirements in Rel-16 and Rel-17 as baseline for NR CPP accuracy requirements
· RAN4 to consider the SRS BW configurations used for accuracy requirements in Rel-16 as baseline for NR UL CPP accuracy requirements for both reference signals, SRS for positioning and MIMO SRS.
· Recommended WF
· Need discussion. 
Issue 2-3-3: Side condition: 
· Proposals
· Option 1: (Intel)
· SINR side condition for the NR carrier phase measurement can be same as these for Rel16/17 positioning measurement with PRS. 
· Recommended WF
· Need discussion. 
Issue 2-3-4: Measurement reporting requirements: 
· Proposals
· Option 1: (Nokia)
· RAN4 to investigate and specify measurement reporting for NR DL CPP based on DL measurement types specified in TS 38.215.
· RAN4 to investigate and specify measurement reporting requirements for NR UL CPP based on UL measurement types specified in TS 38.215
· RAN4 to specify joint measurement reporting requirements for the use case scenario of coexistent NR CPP and legacy NR positioning techniques. 
· RAN4 to await further RAN1 progress on additional measurement reporting and assistance information to improve the measurement accuracy. 
· Recommended WF
· Need discussion. 
Issue 2-3-5: Report mapping tables: 
· Proposals
· Option 1: (OPPO)
· Introduce report mapping tables for absolute and differential carrier phase measurement, and discuss the following issues to define report mapping tables: 
· The unit for carrier phase report
· The range for carrier phase report
· The resolution for carrier phase report
· Option 2: (Intel)
· The different report mapping tables shall be defined for RSCP and RSCPD
· Recommended WF
· Need discussion. 
Issue 2-3-6: Reporting range: 
· Proposals
· Option 1: (Intel)
· For DL RSCP and UL RSCP the reporting range shall be should be [0, 2pi], whereas for DL RSCPD, it should be [-pi, pi]. 
· Recommended WF
· Need discussion. 
Issue 2-3-7: Reporting granularity: 
· Proposals
· Option 1: (Intel)
· For Rel18 CPP measurements, the reporting granularity for DL RSCP, DL RSCPD and UL RSCP should be configurable up to UE capability. 
· Option 2: (LGE)
· For carrier phase positioning, RAN4 should consider the higher positioning resolution compared to the one for the time-based measurement metric.
· Recommended WF
· Need discussion. 
Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1 Genaral and scenarios
	Company
	Comments

	Intel
	Issue 2-1-1:
Option 4. If the CPP measurement results are reported with other legacy measures together (non-standard alone), the current requirements for these associated legacy measurement can be applied to CPP. 
Issue 2-1-2:
These options are not mutually excusive. We can FFS on the gNB accuracy measurement requirements of UL RSCP only. 
Issue 2-1-3:
The requirements for RRC_INACTIVE can be FFS.
Issue 2-1-4:
Can be FFS.
Issue 2-1-5:
Are this option for how to define the CPP non-standardalone requirements?   
Issue 2-1-6:
Whether PRU is need up to RAN1&2. 

	Huawei 
	Issue 2-1-1:
Suggest to wait for RAN1 on the final measurement to be introduced for CPP.
Option 4 is related to how to define the requirements so should be discussed in sub-topic 2-2.
Issue 2-1-2:
Support option 2.
Issue 2-1-3:
Support option 1 based on WID.
Issue 2-1-4:
Suggest FFS in the Perf part. Core requirements can be agnostic to BW range.
Issue 2-1-5:
Suggest FFS. We are not sure if multiple instance is feasible for CP measurements.   
Issue 2-1-6:
We do not support option 1. PRU is already defined in Rel-17, and no additional requirement are defined for it.

	CATT
	Issue 2-1-1:
Option 1. The measurement requirements when reporting together with other measurements should be defined firstly. The requirements for the individual measurement can wait for RAN1 progress. 
Issue 2-1-2:
Option 2. No measurement period requirements for UL measurements and the accuracy requirements can be FFS. 
Issue 2-1-3:
Support option 1 which is clearly stated in the WID. Option 1a can be discussed in issue 2-2-1. 
Issue 2-1-4:
We agree that all the BW should be considered for core requirements, but for the accuracy requirements, we can further discuss based on the performance evaluation
Issue 2-1-5:
Agree that both 1 and >1 measurement samples should be considered.   
Issue 2-1-6:
We don’t think the requirements for PRU is needed. There are no PRU measurement defined in RAN1. 

	Ericsson
	Issue 2-1-1: RAN1 is yet to agree on definition of measurement. In addition, RAN1 is discussing if the CPP is performed together with legacy positioning measurements or is performed as one of the new standalone measurements. Accuracy is anyway part of performance part so this should be discussed during the performance part. Therefore, we support option 4.
Issue 2-1-2: We support option 2. An approach similar to Rel. 17 shall be considered for CPP measurement also. It is also our view that RAN4 can discuss accuracy requirement for UL CPP measurement during the performance part of the WI.
Issue 2-1-3: RRC_CONNECTED and RRC_INACTIVE states for CPP are defined in the revised WID objective and therefore support option 1. RAN4 should define requirements for CPP in RRC_CONNECTED and RRC_INACTIVE states. In addition, we agree Rel. 17 requirements can be considered as a baseline while defining core requirements for CPP measurement if RAN1 agrees to define reporting of CPP measurement independent to legacy positioning measurements. If CPP is reported together with legacy positioning measurements, then we do not see a need to take Rel. 17  requirements as baseline and rather it shall be enough if UE meets the legacy measurement period requirement. Therefore, option 1a can be FFS until next meeting.
Issue 2-1-4: Proposal in option 1 can be FFS until next meeting.
Issue 2-1-5: Proposal in option 1 can be FFS until further progress has been made in RAN1. 
Issue 2-1-6: Agree that PRU and its impact on CPP accuracy was evaluated by RAN1 during the SI. In this regard, we are open to discuss a tighter measurement accuracy requirement for PRUs.

	OPPO
	Issue 2-1-1:
Prefer option 4. Whether to introduce core requirement for CPP is up to RAN1. If CPP is only considered as supplement of other positioning methods, there is no need to define measurement period for CPP.
Issue 2-1-2:
Support option 2. There is no core equirement even for the legacy gNB measurements.
Issue 2-1-3:
Support option 1.
Issue 2-1-4:
Fine with option 1 since the existing DL PRS and UL SRS for positioning are used for CPP based on the WID.
Issue 2-1-5:
Can be FFS.   
Issue 2-1-6:
Prefer to deprioritize PRU.

	Nokia
	Issue 2-1-1:
We support options 1 and 3. DL measurement types are under RAN1’s responsibility, so we have to wait for agreed measurement types for DL measurements. Regarding option 4, RAN1 had already agreement in RAN1#112 on the co-existence with other legacy positioning techniques, so RAN4 can proceed with the assumption that NR CPP will coexist with legacy positioning techniques and develop corresponding requirements. For standalone deployment of NR CPP, we can wait for RAN1 agreement. In the coexistence case, measurement period requirements and reporting delay requirements need to be aligned to legacy positioning techniques, whilst different requirements are expected for measurement reporting and measurement accuracy.
Issue 2-1-2:
We support option 2. As for legacy positioning techniques, we propose to define measurement reporting requirements for UL RSCP and, subject to agreement, corresponding measurement accuracy requirements. 
Issue 2-1-3:
We support options 1 and 1a. The combination with legacy positioning techniques is not only beneficial for connected state but also for inactive state,
Issue 2-1-4:
We support option 1. The combination of NR CPP with legacy positioning techniques has already been agreed in RAN1 and hence the targeted PRS and SRS bandwidth range can be the same as specified for Rel-16 for connected state and Rel-17 for inactive state.
Issue 2-1-5:
We support option 1. The combination of NR CPP with legacy positioning techniques has already been agreed in RAN1 and hence the same number (single / four) of measurement instances should be selected for NR CPP as done for Rel-16 (M=4) and Rel-17 (M=1) in case of reduced latency for both RRC states.
Issue 2-1-6:
For double-differential carrier phase estimation, PRU is expected to be deployed. Whether PRU needs to support tighter measurement requirements compared to target UE, can be investigated in the performance part.

	LGE
	Issue 2-1-1:
Support option 2/4.
Current RAN1/2 CPP status is not mature to start from RAN4 work yet.

	Qualcomm
	Issue 2-1-1:
Support option 2.
Regarding option 1, wait for decision in RAN1 on whether one or both of the measurements will be defined, and whether they will be reported as stand-alone measurements. The latter will have impact on core requirements.
Issue 2-1-2:
Support option 2.
Issue 2-1-3:
Option 1
Issue 2-1-4:
FFS during the performance part
Issue 2-1-5:
FFS for Nsamples > 1. Wait for RAN1 progress on measurement definitions.
Issue 2-1-6:
Our understanding is that RAN1 did not assume better measurement performance for PRUs in their study. RAN4 should not make that assumption.


 
Sub-topic 2-2 Core requirements 
	Company
	Comments

	Intel
	Issue 2-2-1:
Support Option 1. At least for the non-standardalone CPP measurement reporting (agreed in RAN1), the existing requirements can be appliable. 
“
	Agreement in RAN1
For NR carrier phase positioning, at least support the following approach: enable a UE/TRP to report carrier phase measurements together with the legacy positioning measurements to LMF
· FFS: which legacy positioning measurements among RSTD, RTOA, UE Rx-Tx time difference measurements, gNB Rx-Tx time difference measurements





For Option 2, the measurement wo gap is pending on RAN1. 
Issue 2-2-2:
Disagree Option 1. In WID, there is clearly scope below
“Specify measurements that are limited to a single carrier/PFL.”
Issue 2-2-3:
Disagree Option 1. In WID, there is clearly scope below
“Specify measurements that are limited to a single carrier/PFL.”

Issue 2-2-4:
Option 1 is fine in principle. The requirement applicable shall consider some mobility managements (e.g. HO).
Issue 2-2-5:

	Huawei
	Issue 2-2-1:
Support option 3. 
We agree to focus on the case where CP is reported together with other measurements, but we are not sure if the existing requirements could apply without any change.
Issue 2-2-2:
Suggest FFS. We understand the measurement is per PFL rather than RF frequency. 
Issue 2-2-3:
WE do not support option 1 as we do not see the need/use to have RSCPD from different RF frequencies. 
Issue 2-2-4:
Option 1 is fine.
Issue 2-2-5:
Option 1 is fine.

	CATT
	Issue 2-2-1:
Support Option 1and option 2. For the DL carrier phase measurement together with legacy measurement, the period requirements should be same as existing requirements. For the individual measurement if defined, the requirements in R17 can be the baseline for both connected and inactive state. 
Issue 2-2-2:
Option 1. 
Based on the definition of RSCP, it is associated with a specific RF frequency not a PFL. And based on the following agreement, RAN1 is discussing the support of carrier phase measurement of more than one frequency within one PFL, so RAN4 needs to further discuss whether to define requirements for multiple frequencies. 
	· Option 1: Support a UE/TRP to report the carrier phase measurements of more than one frequency within a PFL/carrier to LMF
· NOTE: the frequency can be the carrier frequency or the frequency of a subcarrier
· FFS: the details of reporting, e.g., the maximum number of reported frequencies within a PFL/ carrier
· Option 2: Introduce and report a new type of UE/TRP measurement based on carrier phase differentials across multiple subcarriers within a PFL/carrier
· NOTE: carrier phase differentials across multiple subcarriers within a carrier can be related to time of arrival



Issue 2-2-3:
Option 1. Same comments as issue 2-2-2. 
Issue 2-2-4:
Option 1 is fine in principle, can be further discussed after the baseline requirements are clear.
Issue 2-2-5:
Option 1 is fine in principle. 

	Ericsson
	Issue 2-2-1: Option 1, option 2 (second bullet) option 6 are addressing the same issue. We therefore support option 1, option 2 (second bullet) and option 6 for the case where CPP is reported together with legacy positioning measurements. Option 2 (first bullet), option 3, option 4, and option 5 address the case where CPP is reported independent to the legacy positioning measurements and therefore depends on whether RAN1 agrees to introduce CPP as a standalone measurement. Therefore, option 2 (first bullet), option 3, option 4, and option 5 can be FFS until next meeting.
Issue 2-2-2: We have already agreed to define requirement for single PFL. We do not see a need to revisit previous agreement.
Issue 2-2-3: In our view further progress in RAN1 is needed before RAN4 makes an agreement as proposed in option 1. Please note that RAN1 has the following note in the agreement from their last meeting “Note: Whether/how to capture the above definition into TS 38.215 depends on whether RAN1 decides to introduce DL carrier phase difference measurement for NR CPP.” 
Issue 2-2-4: If RAN1 does not support reporting of CPP measurement as standalone measurement then the impact on CPP measurement due to mobility procedure is no different than what has been specified for the legacy positioning measurements. It is therefore better to keep option 1 FFS until next meeting.
Issue 2-2-5: comment to issue 2-2-4 also applies here. No new collision rules are expected if CPP is reported together with the legacy measurement. Option 1 is better FFS until next meeting,since CPP definition is still under RAN1 discussion.

	OPPO
	Issue 2-2-1:
Support option 1. 
When CPP is reported together with other measurements, it is the same as RSRP reported together as RSTD. CPP is considered as a supplement and can be reported no matter of the accuracy.
Issue 2-2-2:
Not clear about the meaning of RF frequency. 
Issue 2-2-3:
Should be decided in RAN1. 
Issue 2-2-4:
Option 1 is fine.
Issue 2-2-5:
Option 1 is fine.

	Nokia
	Issue 2-2-1:
We support options 1, 2, 5 and 6, which all consider the coexistence case and thus can be merged into one option. For the standalone case, if agreed by RAN1, further investigation on the measurement period and reporting delay is needed as considered in option 3 or option 4. 
Issue 2-2-2:
We support option 1. Measurement requirements should be specified for same RF frequency for serving cell and target cell and for different RF frequencies. If only defined for the same RF frequency, this has an impact on deployment of PFL’s as defined for legacy positioning techniques.
To Intel: single PFL in the WID refers to the PRS/SRS bandwidth for the transmission, i.e. it is based on single carrier. 
Issue 2-2-3:
We support option 1. Measurement requirements should be specified for same RF frequency for serving cell and target cell and for different RF frequencies. If only defined for the same RF frequency, this has an impact on deployment of PFL’s as defined for legacy positioning techniques.
To Intel: single PFL in the WID refers to the PRS/SRS bandwidth for the transmission, i.e. it is based on single carrier. 
Issue 2-2-4:
We support option 1. The same mobility scenarios should be investigated as for Rel-16/Rel-17, in particular HO, RRC reestablishment, cell reselection, etc. The combination of NR CPP with legacy positioning techniques has already been agreed in RAN1 and hence the targeted PRS and SRS bandwidth range can be the same as specified for Rel-16 for connected state and Rel-17 for inactive state.
Issue 2-2-5:
We support option 1. Our assumption is that Rel-17 requirements for inactive state can be reused as much as possible related to DL collisions. 

	LGE
	Issue 2-2-1:
In my view, it looks like that every option is not a big difference. 
We support all options.

	Qualcomm
	Issue 2-2-1:
OK with option 3. Single PFL limitation for CPP should also be taken into account.
Issue 2-2-2:
Out of scope if “RF frequencies” refers to different PFLs.
Issue 2-2-3:
Out of scope if “RF frequencies” refers to different PFLs.
Issue 2-2-4:
Support option 1.
Issue 2-2-5:
OK to investigate RRM impact. However, priority of PRS vs. other DLS signals in RRC_INACTIVE is not dependent on measurement type. We don’t expect any change in that aspect.



 
Sub-topic 2-3 Performance requirements
	Company
	Comments

	Intel
	Issue 2-3-1:
Can be FFS.
Issue 2-3-2:
Since the reference signal for CPP are same as Rel16/17 PRS/SRS, the same BW configuration for accuracy requirement can be used. 
But it can also be FFS in performance requirements stage.
Issue 2-3-3:
Option 1 as the reference signal for CPP are completely same as Rel16/17 PRS/SRS. 

Issue 2-3-4:
RAN4 to await further RAN1 progress on whether the standalone CPP reporting needed.
Issue 2-3-5:
Two options are not mutually exclusive. 
For Option 1 what is difference between “unit” and “resolution”?
Issue 2-3-6:
Option 1.
Issue 2-3-7:
Two options are not mutually exclusive. 


	Huawei 
	Issue 2-3-1:
Support both options: FFS channel condition to define accuracy requirements. 
Issue 2-3-2:
Suggest FFS in the Perf part.
Issue 2-3-3:
Suggest FFS.  Not sure is CP measurement works fine with very low Es/Iot like -13dB.
Issue 2-3-4:
Option 1 is fine.
Issue 2-3-5:
Support option 1. 
Option 2 can be FFS. Not sure if we need different mapping tables. 
Issue 2-3-6:
Suggest FFS. Not sure if we need different ranges. Any issue with same range e.g. [-pi, pi)?
Issue 2-3-7:
Suggest FFS. 
On option1, not sure if we need configurable resolution. For Rel-16 AoA/ZoA we use fixed resolution, but we are open.
On option 2, it’s not clear how to compare the resolution for phase and timing. One is in the unit of degree and the other in Tc. 

	CATT
	Issue 2-3-1:
Same as sidelink positioning, the channel models for performance evaluation should be decided.
Issue 2-3-2:
Option 1 is fine in principle, but can further study whether the configuration group for accuracy requirements need be updated based on evaluation.
Issue 2-3-3:
Can be further studied based on evaluation. 
Issue 2-3-4:
The principle is fine that the reporting for carrier phase measurement should be defined, but is can be merged into the discussion on detailed report mapping.
Issue 2-3-5:
Suggest to use option 1 as baseline to further discuss. 
To Intel’s question, unit means the metric of carrier phase e.g. using degree or radian. Resolution means the granularity of the reporting table. 
Issue 2-3-6:
Option 1.
Issue 2-3-7:
Need further study based on the performance evaluation. 

	Ericsson
	ssue 2-3-1: support option 1.
Issue 2-3-2: To be discussed as a part of simulation assumptions for CPP accuracy requirement. FFS for the time being.
Issue 2-3-3: At least for the case where CPP is reported together with legacy positioning measurement, it makes sense to reuse side conditions defined for rel. 16/17 positioning measurements with PRS.
Issue 2-3-4: RAN1 is yet to agree on CPP measurement definition and therefore nothing can be said on what will be specified in TS38.215. It shall therefore be in the interest of RAN4 to wait for further progress in RAN1. However, we agree that RAN4 needs to be investigate and specify measurement reporting for CPP measurements and can be FFS until next meeting or further progress is made by RAN1 on this issue.  
Issue 2-3-5: Proposals in this issue require further progress in RAN1 (measurement definition related issues are still FFS) and simulation results on CPP accuracy (first we need to agree on simulation assumptions) before RAN4 can make an agreement. Report mapping is also performance part and depends on how core requirements are defined. Option 1 and option 2 can be FFS.
Issue 2-3-6: Keep it FFS for now since even definition is not settled. Report rage is also performance part and depends on how core requirements are defined.
Issue 2-3-7: Keep it FFS for now since even definition is not settled. Report granularity is also performance part and depends on how core requirements are defined.

	OPPO
	Issue 2-3-1:
Fine with both options. And we prefer to considerer one kind of fading channel (either LOS or NLOC channel can be FFS) in addition to AWGN.
Issue 2-3-2:
Fine with option 1.
Issue 2-3-3:
Support option 1, at least for the case when CPP is reported together with other measurement.
Issue 2-3-4:
Can be FFS.
Issue 2-3-5:
Support option 1. 
To intel: “unit” for phase could be degree or radian, they are technically identical but consensus should be reached in RAN4.  “resolution” is the granularity or min step in the report table.  
Issue 2-3-6:
Suggest FFS. 
Issue 2-3-7:
Suggest FFS.  
At least the UL RSCP should be independent to UE capability in our understanding.

	Nokia
	Issue 2-3-1:
We support option 2. RAN4 should investigate whether performance for TDL-D and TDL-E fading channel profiles with expressed LOS component should be specified which is more typical in indoor and InF environments. Regarding option 1, it is not clear, if it refers to LOS/NLOS distinction or to selection of other propagation channel profiles. Maybe the proponent can clarify.
Issue 2-3-2:
We support option 1. This considers mainly coexistence of NR CPP with legacy positioning techniques. However, it can also be a starting point for standalone deployment of NR CPP. 
Issue 2-3-3:
Option 1 is reasonable but needs to be verified. It also depends on the selected fading channel profile as discussed under issue 2-3-1.
Issue 2-3-4:
We support option 1. Measurement reporting requirements include reporting mapping and reporting delay requirements. On the first one, it should be common for the coexistence case and for the standalone case. The latter may be different, also depending on the measurement period requirements for standalone mode, if agreed by RAN1.
Issue 2-3-5:
In our understanding, RAN1 has no final agreement on the DL measurement types. Assuming that both RCSP and RSCPD will be specified in TS 38.215, we agree with options 1 and 2.
Issue 2-3-6:
In our understanding, the defined reporting range is under RAN1 responsibility. On the other side we don’t see a benefit to include 2pi or pi, respectively, in option1.
· For DL RSCP and UL RSCP the reporting range shall be should be [0, 2pi[, whereas for DL RSCPD, it should be [-pi, pi[. 
Issue 2-3-7:
We generally agree with option 1, i.e. to have reporting granularity better than Tc, i.e. the carrier phase difference corresponding to Tc. For option 2, it can be decided during the performance part if a configurable resolution, as used for RSTD and UE/gNB Rx-Tx time difference measurements for Rel-16 legacy positioning techniques is needed for NR CPP or if a fixed resolution of 1 degree or 0.1 degree, as used for AoA reporting in Rel-16, is sufficient.

	LGE
	Issue 2-3-5:
Support both options.
Issue 2-3-7:
Support both options.

	Qualcomm
	Issue 2-3-1:
OK with both options.
RAN4 may discuss fading propagation conditions as part of the simulation assumptions.
Issue 2-3-2:
FFS during the performance part.
Issue 2-3-3:
FFS. Also would depend on the number of samples.
Issue 2-3-4:
1st bullet: OK
2nd bullet: Likely no measurement period for UL measurements, as for legacy measurements.
3rd bullet: OK
4th bullet: OK
Issue 2-3-5:
FFS. RAN1 still has not decided which measurement(s) will be defined
Issue 2-3-6:
FFS
Issue 2-3-7:
FFS



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Sub-topic 2-1 Genaral and scenarios
	Issues 
	Summary 

	Issue 2-1-1:
	Tentative agreements:
· Wait for more progress and outcomes on the definition of measurement from RAN1/RAN2 to define the measurement period requirements for CPP.
Candidate options: None. 
Recommendations for 2nd round: No discussion. 

	Issue 2-1-2:
	Tentative agreements:
· RAN4 not to define measurement period requirements for UL RSCP measurement and FFS for accuracy requirements. 
Candidate options: None. 
Recommendations for 2nd round: No discussion.

	Issue 2-1-3:
	GTW Agreements
· Define core requirements for CPP in RRC_CONNECTED and RRC_INACTIVE states
Candidate options: None. 
Recommendations for 2nd round: No discussion.

	Issue 2-1-4:
	Tentative agreements:
· The measurement period requirements are agnostic to the PRS BW. 
· FFS the PRS/SRS BW range for measurement accuracy requirements. 
Candidate options:
· Option 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 both BW related RRM core and performance requirements. 
· RAN4 to align the targeted BW range for both reference signals, SRS for positioning and MIMO SRS, for NR UL CPP to that for positioning techniques specified in Rel-16 in regard to RRM performance requirements
Recommendations for 2nd round: Capture the options in the WF. Postpone the discussion. 

	Issue 2-1-5:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· RAN4 to investigate and specify the measurement period, reporting, and accuracy requirements for DL CPP measurements, for the cases of a single and multiple measurement instances aligned to requirements for legacy positioning techniques in Rel-16 and Rel-17. 
Recommendations for 2nd round: Capture the options in the WF. Postpone the discussion.

	Issue 2-1-6:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· RAN4 to investigate measurement requirements for PRU, in particular if PRU is expected to support tighter measurement accuracy requirements than target UE. 
Recommendations for 2nd round: Capture the options in the WF. Postpone the discussion.


 
Sub-topic 2-2 Core requirements 
	Issues 
	Summary 

	Issue 2-2-1:
	Tentative agreements:
· Send LS to RAN1 to clarify the scenario when CPP measurements are reported together with legacy measurements. 
Candidate options:
· Option 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. 
· Option 2: 
· Current core requirements for PRS measurement are used as baseline for carrier phase measurement. Adaptations can be FFS e.g. sample number and applicable PRS configuration.
Recommendations for 2nd round: Capture the options in the WF. Postpone the discussion on exact requirements but discuss the draft LS. 

	Issue 2-2-2:
	Moderator: Please refer to the RAN1 agreement as following that the RSCP is associated with a specific RF frequency. And please refer to the clarification from CATT and Nokia in the 1st round. The specific RF frequency can refer to the frequency for each sub-carrier. 
	RAN1 agreement: 
NR DL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements (REs) that carry the DL PRS signals configured for the measurement. A RSCP is associated with a specific RF frequency.



Tentative agreements: None. 
Candidate options:
· Option 1:
· The basic measurement requirement for DL RSCP is defined for each RF frequency. And RAN4 to discuss whether to define measurement requirements for multiple RF frequencies.
Recommendations for 2nd round: Capture the options in the WF. Further discuss. 

	Issue 2-2-3:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· The RF frequencies for target TRP and reference TRP in RSCPD measurement can be different.
Recommendations for 2nd round: Capture the options in the WF. Further discuss.

	Issue 2-2-4:
	Tentative agreements:
· The impact on measurement requirements for NR DL CPP due to mobility procedures should be investigated and specified by RAN4 similar as done for Rel-16/Rel-17 positioning techniques.
Candidate options: None.
Recommendations for 2nd round: Check the tentative agreement. 

	Issue 2-2-5:
	Tentative agreements:
· RAN4 to investigate and specify RRM impacts from NR DL CPP in RRC_INACTIVE such as collisions with other signals/DL channels, assuming Rel-17 requirements can be re-used.
Candidate options: None.
Recommendations for 2nd round: Check the tentative agreement.


 
Sub-topic 2-3 Performance requirements
	Issues 
	Summary 

	Issue 2-3-1:
	Tentative agreements:
· RAN4 to discuss and decide which fading channels to be used for evaluating and specifying the CPP accuracy requirements in addition to AWGN channel. 
Candidate options: None.
Recommendations for 2nd round: Check the tentative agreement.

	Issue 2-3-2:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· RAN4 to consider the PRS BW configurations used for accuracy requirements in Rel-16 and Rel-17 as baseline for NR CPP accuracy requirements
· RAN4 to consider the SRS BW configurations used for accuracy requirements in Rel-16 as baseline for NR UL CPP accuracy requirements for both reference signals, SRS for positioning and MIMO SRS.
Recommendations for 2nd round: Capture the options in the WF. Postpone the discussion.

	Issue 2-3-3:
	Tentative agreements: None.
Candidate options:
· Option 1:
· SINR side condition for the NR carrier phase measurement can be same as these for Rel16/17 positioning measurement with PRS. 
Recommendations for 2nd round: Capture the options in the WF. Postpone the discussion.

	Issue 2-3-4:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· RAN4 to investigate and specify measurement reporting for NR DL CPP based on DL measurement types specified in TS 38.215.
· RAN4 to investigate and specify measurement reporting requirements for NR UL CPP based on UL measurement types specified in TS 38.215
· RAN4 to specify joint measurement reporting requirements for the use case scenario of coexistent NR CPP and legacy NR positioning techniques. 
· RAN4 to await further RAN1 progress on additional measurement reporting and assistance information to improve the measurement accuracy. 
Recommendations for 2nd round: Capture the options in the WF. Postpone the discussion.

	Issue 2-3-5:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· Introduce report mapping tables for absolute and differential carrier phase measurement, and discuss the following issues to define report mapping tables: 
· The unit for carrier phase report
· The range for carrier phase report
· The resolution for carrier phase report
· Option 2:
· The different report mapping tables shall be defined for RSCP and RSCPD
Recommendations for 2nd round: Capture the options in the WF. Postpone the discussion.

	Issue 2-3-6:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· For DL RSCP and UL RSCP the reporting range shall be should be [0, 2pi], whereas for DL RSCPD, it should be [-pi, pi]. 
Recommendations for 2nd round: Capture the options in the WF. Postpone the discussion.

	Issue 2-3-7:
	Tentative agreements: None.
Candidate options:
· Option 1: 
· For Rel18 CPP measurements, the reporting granularity for DL RSCP, DL RSCPD and UL RSCP should be configurable up to UE capability. 
· Option 2: 
· For carrier phase positioning, RAN4 should consider the higher positioning resolution compared to the one for the time-based measurement metric.
Recommendations for 2nd round: Capture the options in the WF. Postpone the discussion.



Discussion on 2nd round (if applicable)

Recommendations for Tdocs
1st round 
New tdocs
	[bookmark: OLE_LINK3]New Tdoc number
	Title
	Source
	Comments

	
	WF on RRM requirements for sidelink positioning and carrier phase positioning
	CATT
	

	
	LS on the scenarios of carrier phase positioning
	CATT
	To: RAN1; Cc: RAN2

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304235
	
	Discussion on Sidelink Positioning
	Intel Corporation
	Noted
	

	R4-2304420
	
	Discussion on RRM requirements of sidelink positioning
	CATT
	Noted
	

	R4-2304482
	
	Discussion on RRM core requirement for SL positioning enhancement
	LG Electronics Finland
	Noted
	

	R4-2304841
	
	Discussion on sidelink positioning
	CMCC
	Noted
	

	R4-2305058
	
	Discussion on RRM requirements for sidelink positioning
	vivo
	Noted
	

	R4-2305219
	
	Discussion on SL positioning
	OPPO
	Noted
	

	R4-2305334
	
	Discussion on RRM requirements for SL positioning
	Huawei, HiSilicon
	Noted
	

	R4-2305671
	
	On requirements for SL positioning
	Qualcomm Incorporated
	Noted
	

	R4-2305688
	
	Discussion on RRM requirements for SL positioning
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305771
	
	On SL positioning
	Ericsson
	Noted
	

	R4-2304239
	
	Discussion on Carrier Phase Positioning
	Intel Corporation
	Noted
	

	R4-2304424
	
	Discussion on RRM requirements of carrier phase positioning
	CATT
	Noted
	

	R4-2304484
	
	Discussion on RRM core requirement for carrier phase positioning
	LG Electronics Finland
	Noted
	

	R4-2305029
	
	Discussion on RRM aspects in the study on carrier phase positioning
	ZTE Corporation
	Noted
	

	R4-2305222
	
	Discussion on carrier phase positioning
	OPPO
	Noted
	

	R4-2305339
	
	Discussion on RRM requirements for CPP
	Huawei, HiSilicon
	Noted
	

	R4-2305689
	
	RRM core requirements for NR Carrier Phase Positioning
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305774
	
	On carrier phase positioning core requirements
	Ericsson
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Table 5.3E.1-1 NR V2X operation channel bandwidths for each operating band

NR band 1 SCS 1 UE Channel bandwidth

NRBand sCS SWHz 10 MHz 20 MHz MRz | 40MHz

Kz

w4 15 Yes Yes
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60

=3 15 Yes Yes Ves Yes
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