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Introduction
[bookmark: OLE_LINK1]This topic summary for [110][218] NR_pos_enh2_part2 contains the discussions in agenda 8.14.2.2, 8.14.2.6, 8.14.3.1, 8.14.3.5 which include the following topics: 
· Topic #1: Sidelink Positioning
· Topic #1-1: Sidelink Positioning core maintenance (agenda 8.14.2.2)
· Topic #1-2: Sidelink Positioning performance requirements (agenda 8.14.3.1)
· Topic #2: Carrier Phase Positioning
· Topic #2-1: Carrier Phase Positioning core maintenance (agenda 8.14.2.6)
· Topic #2-2: Carrier Phase Positioning performance requirements (agenda 8.14.3.5)
Note: The proposals related to sidelink and CPP in R4-2401869 are also included. 
Recommendation of prioritized topics: 
· For SL positioning:
· Sub topic 1-2: issue 1-2-1/2/3/4/7/8
· Sub-topic 1-1: issue 1-1-1/1a/1b/1c/1d, 1-1-2/1-1-3. 
· For CPP: 
· Sub-topic 2-2: issue 2-2-1/2/3/4/7/8
· Sub-topic 2-1: issue 2-1-1/2/3

Topic #1: Sidelink Positioning 
Companies’ contributions summary
	Core part maintenance

	T-doc number
	Company
	Proposals / Observations

	R4-2400114
	CATT
	Observation 1: There is no discussion in RAN1 on the UE behaviour when there is coverage status change or Uu link connection change. 
Proposal 1: The SL PRS measurement period for multiple UEs is the sum of the measurement period for each UE. 
Proposal 2: Update the definition of Nsample as the following: 
·  = 1 for SL-PRS BW≥48 PRBs,
·  = 4 for 24 PRBs≤SL-PRS BW＜48 PRBs
Proposal 3: The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. No need to further define the requirements when SL-PRS is dropped. 
Proposal 4: Do not define the SL-PRS based measurement period requirements when there is network coverage change or Uu link connection distortion. 
Proposal 5: When the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· for SL RSTD measurements, 
· If the synchronization resource change occurs between the measurement on reference Tx UE and the target Tx UE within one sample, UE shall restart the RSTD measurement and the measurement period can be longer. 
· Otherwise, UE shall continue the measurement and the existing measurement period applies. 
· for SL PRS based Rx-Tx measurement, 
· UE shall restart the measurement after change and the previous measurement samples are dropped.  
Proposal 6: When the synchronization reference source change occurs during the measurement period at Tx side, the measuring UE shall restart the SL PRS-based timing measurements (SL Rx-Tx, SL RSTD, and SL RTOA).

	R4-2400117
	CATT
	(NR_pos_enh2-Core) CR on core requirements for sidelink positioning

	R4-2401005
	OPPO
	Proposal 1: For SL-PRS measurement with multiple UEs, introduce a scaling factor , where
·  is the maximum number of active SL-PRS resources in a slot supported by UE, as indicated by component 2 of UE FG 41-1-1.
·  is the number of active SL-PRS resources to be measured in a slot.
Proposal 2: For SL-PRS measurement with multiple UEs, introduce a scaling factor , where:
·  is the maximum number of slots with active SL-PRS resources supported by UE, as indicated by component 3 of UE FG 41-1-1.
·  is the number of slots with active SL-PRS resources
·  is the number of configured SL-PRS resources to be measured.
·  is the number of slots contained within the processing delay as indicated by component 4 of UE FG 41-1-1.
Proposal 3: If configured to report multiple UE Rx-Tx time difference measurements with N different SL-PRS receptions, the measurement period should be longer, e.g. by further scaling S by N.
Proposal 4: SL-PRS measurement requirements apply provided that reception/transmission of the slots containing SL-PRS is not dropped due to other SL procedures.
Proposal 5: If the reception of the slots containing SL-PRS is dropped, the measurement period can be extended but the exact extension is not specified.
Proposal 6: SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 

	R4-2401220
	Qualcomm Incorporated
	Proposal 1: The measurement period for SL PRS measurements apply provided components 2 and 3 in the SL PRS Processing Capability FG 41-1-1 are not exceeded. If either capability is exceeded while the UE is performing SL PRS measurements, the measurement period can be longer.
Proposal 2: In the measurement period formula for SL PRS measurements, the processing time  is given by FG 41-1-1 component 4.
Proposal 3: In the measurement period formula for SL PRS measurements, clarify that the duration of one SL PRS sample  is one slot.
Proposal 4: The measurement period formula () agreed in RAN4#109 applies for each individual SL PRS resource measured by a UE.
Proposal 5: The measurement period for each SL PRS resource starts at the beginning of the slot carrying the first sample of that resource.
Proposal 6: The SL RSTD measurement period ends after the UE has measured SL PRS resources from at least two different Tx UEs.
Proposal 7: Measurement requirements for SL RSTD apply provided the time separation between the target and reference SL PRS resources is no larger than [160 ms].
Proposal 8: Update the agreement on number of SL PRS samples from RAN4#109:
·  in measurement period requirements for SL-PRS based RSTD:
·  = 1 for SL-PRS BW ≥ 48 PRBs,
·  = 4 for SL-PRS BW < 48 PRBs
Proposal 9: When a synchronization reference source changes occurs during the SL RSTD measurement period at Rx side, i.e., at the UE which is performing the measurement, the UE is allowed to restart the measurements and the measurement period can be longer.
Proposal 10: Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE.
Proposal 11: If a UE receives an updated sl-RTD-Info while performing SL RSTD or SL RTOA measurements, the UE is allowed to restart the measurements and the measurement period can be longer. 
Proposal 12: FFS any impact to SL-PRS measurement requirements due to Uu RLF, RRC re-establishment or handover.
Proposal 13: No need to define requirements for sidelink positioning measurements when there is a change in network coverage.

	R4-2401232
	Qualcomm Incorporated
	(draft CR) Corrections to core requirements for Sidelink positioning

	R4-2401613
	vivo
	Proposal 1: For multiple UEs measurements, an margin is added as (N-1)*max(Teffect,n), to account for the time before the SL-PRS resource on the next SL UE to occur. Where n is the index of positioning SL UE, N is total number of positioning SL UE.
Proposal 2: For SL RSTD and RTOA measurements, UE shall restart the measurement after the synchronization reference source change at Tx/Rx side.
Proposal 3: For SL-PRS Rx-Tx measurements:
· If the UE reports the transmission timestamp of a SL PRS, it shall continue the measurement after the synchronization reference source change at Tx/Rx side.
· Else, UE shall restart the SL Rx-Tx time difference measurement
Proposal 4: SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures.
Proposal 5: If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.


Where, 
L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax

	R4-2401614
	vivo
	(NR_pos_enh2-Core) Draft CR on core requirement for SL AoA and SL RTOA measurement requirements

	R4-2401870
	Nokia, Nokia Shanghai Bell
	1. Proposal 1: Set the proximity condition for SL Rx-Tx to 160 ms.
1. For SL Rx-Tx based measurement more discussion is needed in RAN4 to decide whether to limit the number of restarting or not.
1. For SL RSTD and SL RTOA based positioning methods, UE shall continue the measurement after the synchronization reference source change.
1. RAN4 to send an LS to RAN1 for getting clarification on how the measuring UE is informed about the synchronization reference source change at the Tx UE side.
1. RAN4 to agree the measurement period can be extended if SL PRS is dropped but it is not specified how the measurement period is extended.
1. RAN4 not to define the SL-PRS based measurement period requirements when there is Uu link connection distortion. SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation.

	R4-2402175
	Huawei, HiSilicon
	Proposal 1: The start of measurement period for a Tx UE is defined as when the Rx UE receives the first SCI from the Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities.
Proposal 2: Update the measurement period as marked in red.

· The definition of S is  assuming the UE measures the SL-PRS for at least one UE.
· , where  and  are the start of the s-th and (s+1)-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities
· , which includes both the duration () of SL-PRS resources of the S-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities, and minimum processing time.
Proposal 3: RAN4 not to define the limit on the number of synchronization reference source changes occurring at Rx side during the measurement period. 
Proposal 4: RAN4 not to define Rx UE behavior when the synchronization reference source changes occur at Tx side during the measurement period. 
Proposal 5: RAN4 not to define any impact of other SL procedures on the measurement period.
Proposal 6: RAN4 not to define any impact of Uu link connection on the measurement period.
Proposal 7: RAN4 not to define any impact of coverage status change on the measurement period.

	R4-2402177
	Huawei, HiSilicon
	draftCR on RRM requirements for SL positioning

	R4-2402799
	Ericsson
	· Observation 1 (synch source change): In LTE, when a UE Rx-Tx measurement is restarted due to a cell change, the requirement on the time until which the measurement shall be reported after the restarts has no limit on the number of restarts.
· Proposal 1 (synch source change): In SL positioning, the requirement on the time until which the measurement shall be reported after the restarts shall not limit the number of restarts.

· Observation 2 (synch source change): In SL positioning, a UE can be aware of the synchronization source of an anchor UE and of the synchronization source change at the anchor UE.
· Proposal 2 (synch source change): Remove the square brackets for the requirements related to the synch source change at the transmitting SL UE.
· Observation 3 (Uu link distortion [RLF, RRC reestablishment, handover]): Handover, RRC re-establishment, RLF can cause long SL-PRS resource interruptions or even unavailability.
· Proposal 3 (Uu link distortion [RLF, RRC reestablishment, handover]): If the SL-PRS resource availability is interrupted due to handover, RRC re-establishment, or RLF at the target or anchor UE, the SL positioning measurements shall be restarted in the new conditions (e.g., new cell or reestablished connection). The time until which the measurement shall be reported is extended accordingly.

	R4-2402800
	Ericsson
	Draft CR to 38.133: corrections for SL positioning

	R4-2402801
	Ericsson
	Big CR remaining issues for SL positioning

	Performance part

	T-doc number
	Company
	Proposals / Observations

	R4-2402176
	Huawei, HiSilicon
	Updated simulation results for SL positioning

	R4-2400120
	CATT
	Proposal 1: The side condition for SL RSTD is defined as [-3, -6]dB for reference cell and neighbor cell. 
Proposal 2: The side condition for SL PRS RSRP/RSRPP and SL UE Rx-Tx is defined as -6dB. 
Proposal 3: When defining accuracy requirements, try to reduce the number of sets and align the grouping for different measurements as much as possible. 
Proposal 4: Take table 1-3 as the structure for SL PRS based measurement accuracy requirements. 
Proposal 5: Do not define accuracy requirements for SL PRS based RTOA and AOA/ZOA measurement. 
Proposal 6: Define the following test cases for sidelink positioning: 

	R4-2401047
	CMCC
	Proposal 1: For SL-PRS, it is proposed to define test cases for
· SL-PRS based AoA/ZOA 
· SL-PRS based RTOA
· SL-PRS based RSTD
· SL-PRS based UE Rx-Tx time difference
· SL-PRS based RSRP
· SL-PRS based RSRPP
Proposal 2: it is proposed to define accuracy requirements for SL-PRS based RSTD, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP. FFS for SL-PRS based AoA/ZOA, SL-PRS based RTOA.

	R4-2401221
	Qualcomm Incorporated
	Proposal 1: Deprioritize defining accuracy requirements for SL PRS based RTOA and AOA/ZOA measurements in Rel-18.
Proposal 2: Define measurement accuracy requirements independent of SL PRS comb size.
Proposal 3: Define one set of measurement accuracy requirements applicable to fully staggered and partially staggered (half comb) SL PRS.
Proposal 4: For measurement accuracy requirements with multiple samples (Nsample = 4), do not assume coherent combining between samples.
Proposal 5: Define SL positioning measurement accuracy requirements for measurements derived from SL PRS transmissions/receptions on a single carrier and single numerology.
Proposal 6: Define the side conditions for SL RSTD as 0 dB for reference cell and -3 dB for target cell.
Proposal 7: Define two side conditions for SL Rx-Tx, SL PRS-RSRP and SL PRS-RSRPP:  0 dB and -3 dB. 
Proposal 8: Define the SL RSTD absolute measurement accuracy requirement as ±(X+Y+Z) Tc, where
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
· Y is the frequency/clock drift margin,
· Z is the RF calibration margin.
Proposal 9: Define the SL Rx-Tx absolute measurement accuracy requirement as ±(X+) Tc, where
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
·  is the RF calibration margin.
Proposal 10:  Define the RF calibration margin for SL RSTD measurements in FR1 using the following structure:
	PRS BW (RB number)
	Margin (Tc)

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

	≥ 24
	N/A
	N/A
	Z1

	≥ 48
	≥ 24
	N/A
	Z2

	≥ 96
	≥ 48
	≥ 24
	Z3



Proposal 11:  Define the RF calibration margin for SL Rx-Tx measurements in FR1 using the following structure:
	Min(SL PRS Rx BW, SL SRS Tx BW) (RB)
	Margin (Tc)

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

	≥ 24
	N/A
	N/A
	1

	≥ 48
	≥ 24
	N/A
	2

	≥ 96
	≥ 48
	≥ 24
	3



Proposal 12: Define SL positioning test cases using only AWGN and 2-tap channel (for SL PRS RSRPP) propagation conditions.
Proposal 13: Define SL positioning test cases for a single carrier and single resource pool.
Observation 1: Stand-alone reporting of SL PRS-RSRP(P) is not supported.
Proposal 14: Define measurement delay test cases for SL RSTD, SL RTOA, SL Rx-Tx and SL-AoA/ZoA,
Proposal 15: Define measurement accuracy test cases for SL RSTD, SL Rx-Tx, SL PRS-RSRP (reported with SL RSTD or Rx-Tx) and SL PRS-RSRPP (reported with SL RSTD or Rx-Tx). FFS which channel to use in the test case for SL PRS-RSRPP.
Proposal 16: Do not define SL positioning test cases with additional path reporting.
Proposal 17: Do not define SL positioning test cases with LoS/NLoS reporting.
Proposal 18: Do not define SL positioning test cases with Tx/Rx ARP-ID reporting.
Proposal 19: Define SL PRS configurations for SL positioning test cases that apply to both shared and dedicated resource pools
· No TDM of SL PRS from different UEs in the same slot
· No comb-based multiplexing of SL PRS from different UEs in the same slot
· No FDM of SL PRS from different UEs in the same slot

	R4-2401222
	Qualcomm Incorporated
	Additional simulation results for SL positioning

	R4-2401615
	vivo
	Proposal 1: RAN4 to define accuracy requirements for SL RTOA measurement. The requirements and side conditions for SL Rx-Tx measurement are reused.
Proposal 2: RAN4 not to define accuracy requirements for SL AOA/ZOA measurement.
Proposal 3: Reuse the framework of Rel-16 PRS measurement accuracy requirement for SL RSTD and SL Rx-Tx time difference.
Proposal 4: RAN4 only to define relative SL RSRP and SL RSRPP accuracy requirements.
Proposal 5: Define absolute accuracy requirement for SL PRS-RSSI measurement and the existing intra-frequency SL RSSI measurement accuracy requirement for FR1 can be reused.
Proposal 6: The SINR side condition is defined as [0, -6]dB for SL-RSTD and two sets of side condition: [0]dB and [-6]dB for SL Rx-Tx/SL RSRP/SL RSRPP.
Proposal 7: Define measurement accuracy requirements based on 1 sample and 4 sample SL-PRS instance with its corresponding BW.
Proposal 8: Define delay test cases for the following cases
· SL RSTD measurement delay test for FR1
· SL Rx-Tx measurement delay test for FR1
· SL RTOA measurement delay test for FR1
· SL AOA measurement delay test for FR1
· SL RSRP measurement delay test for FR1
· SL RSRPP measurement delay test for FR1
Proposal 9: Define accuracy test cases for the measurement types after the accuracy requirements are identified to be defined by RAN4.
Proposal 10: Define test cases for one SL UE and dual SL UEs.

	R4-2402187
	Huawei, HiSilicon
	Proposal 1: RAN4 to define accuracy requirements for SL RSTD, SL Rx-Tx, SL PRS-RSRP, SL PRS-RSRPP. RAN4 not to define accuracy requirements for SL RTOA. FFS whether RAN4 to define accuracy requirements for SL AoA/ZoA.
Proposal 2: Accuracy requirements for SL PRS measurements are defined for following RB numbers
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48, 96
· 60kHz SCS: 24, 48
Proposal 3: Accuracy requirements for SL PRS measurements are defined based on 
· Channel: as their Uu counterparts
· Es/Iot: -6dB for target UE
· Nsample as defined in core requirements
Proposal 4: RAN4 to consider the following scope for the test.
· Resource pool: shared and dedicated
· Coverage: in coverage and gNB as sync reference  
Proposal 5: RAN4 to consider the following SL PRS related parameters for the test.
· (symbol num, comb size): (4, 4) and (2, 4)
· BW: 48 RB for delay test
· Es/Iot: 3dB (to ensure 100% PSCCH decoding)
Proposal 6: RAN4 to consider the following SL PRS transmission pattern for the delay test.
· TX UE1: slot n
· TX UE2: slot n + 1 and slot n + 100ms
Proposal 7: RAN4 to define the following TCs for SL positioning.
· Delay TCs: SL RSTD, SL Rx-Tx, SL AoA, SL RTOA
· Accuracy TCs: SL RSTD + PRS-RSRP, SL Rx-Tx + PRS-RSRP

	R4-2402802
	Ericsson
	· Proposal 1 (side conditions): For SL RSTD, the side conditions assumed in RAN4 requirements are: ≥0 dB for the reference link and ≥-6 dB for the measured link.
· Proposal 2 (side conditions): For SL Rx-Tx, the requirements are defined down to -6 dB.
· Proposal 3 (side conditions): Given that SL PRS-RSRP can be configured with other SL-PRS based measurements, the requirements for SL PRS-RSRP can be defined down to -6 dB.
· Proposal 4 (side conditions): Given that SL PRS-RSRPP can be configured with other SL-PRS based measurements, the requirements for SL PRS-RSRPP can be defined down to -6 dB.
· Proposal 5 (side conditions): For SL AoA, the requirements apply down to -6 dB, regardless of whether accuracy requirements are specified or not.
· Proposal 6 (side conditions): For SL RTOA, the requirements apply down to -6 dB, regardless of whether accuracy requirements are specified or not.
· Proposal 7 (measurement accuracy requirements): RAN4 will define measurement accuracy requirements for:
· PRS RSTD
· PRS Rx-Tx
· PRS RSRP
· PRS RSRPP
· FFS: PRS AoA
· FFS: PRS RTOA

· Proposal 8 (measurement accuracy requirements): Two sets of accuracy requirements are to be defined for: 
· 1 sample for SL-PRS BW>48 PRBs,
· 4 samples for 24 PRBs ≤SL-PRS BW≤48 PRBs.

· Proposal 9 (test cases): Test cases for all SL positioning measurements are specified (SL RSTD, RSRP/RSRPP, Rx-Tx, AoA, and RTOA).

· Proposal 10 (test cases): For each SL positioning measurement type (for which accuracy requirements are defined), test cases for measurement accuracy requirements cover:
· SL-PRS BW>48 PRBs, and
· 24 PRBs ≤SL-PRS BW≤48 PRBs.

· Proposal 11 (specification structure): A new separate section is created for SL positioning measurement performance in clause 10, e.g.:
· 10.4A		NR Sidelink Measurements for Positioning

	R4-2402803
	Ericsson
	Draft CR to 38.133: SL positioning performance requirements structure



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Moderator: RAN1 feature list in 2400010 (R1-2312572) with attachment R1-2308521. 
Sub-topic 1-1 Core requirements maintenance 
In RAN1 feature list R4-2400010 (R1-2312572), the common SL PRS processing capability is defined as below: 
	Index
	Feature group
	Components
	Note

	41-1-1
	Common SL PRS Processing Capability in a SL BWP
	1. Maximum SL PRS bandwidth in MHz in a resource pool for positioning, which is supported and reported by UE for SL-PRS measurement
2. Maximum number of active SL PRS resources across all configured RPs in a slot assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE
3. Maximum number of slots with active SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE
4. Minimum time after the end of a slot carrying the active SL-PRS resource(s) assuming maximum number of symbols and maximum bandwidth for a UE to finish the SL-PRS resource and the associated PSCCH processing  which is supported and reported by UE
	Component 1 candidate values:
FR1 bands: {5, 10, 20, 40, 50, 80, 100}
FR2 bands: {50, 100, 200, 400}

Component 2 candidate values:
FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24} for each SCS: 15kHz, 30kHz, 60kHz
FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64, 128} for each SCS: 60kHz, 120kHz

Component 3 candidate values:
FFS

Component 4 candidate values: {[30ms, 40ms, 50ms, 100ms]}

Note: a SL PRS resource is considered as active starting at the end of the last symbol of the PSCCH carrying the SCI trigger and the occupancy is released at the end of timeline indicated in component 4

Need for location server/ UE to know if the feature is supported



Issue 1-1-1: Clarification on the formula of SL PRS measurement period requirements: 
	Agreements in RAN4#109:
Issue 1-1-1: Measurement period requirements for SL-PRS based RSTD: 
Agreements:
· The measurement period requirements for SL-PRS based RSTD is defined as: 

· The definition of S is  assuming the UE measures the SL-PRS for at least one UE.  
· , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS while satisfying the condition: satisfying  ≥ 
· , which includes both the duration () of SL-PRS resources of the last sample and minimum processing time. 
· The SL PRS measurement period for measurement on SL-PRS for multiple UEs is FFS.  


Proposals: 
· Proposal 1: (Qualcomm)
· In the measurement period formula for SL PRS measurements, the processing time  is given by FG 41-1-1 component 4.
· In the measurement period formula for SL PRS measurements, clarify that the duration of one SL PRS sample  is one slot.
· The measurement period formula () agreed in RAN4#109 applies for each individual SL PRS resource measured by a UE.
· The measurement period for each SL PRS resource starts at the beginning of the slot carrying the first sample of that resource.
· The SL RSTD measurement period ends after the UE has measured SL PRS resources from at least two different Tx UEs.
· Proposal 2: (Huawei)
· The start of measurement period for a Tx UE is defined as when the Rx UE receives the first SCI from the Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities.
· Update the measurement period as marked in red.

· The definition of S is  assuming the UE measures the SL-PRS for at least one UE.
· , where  and  are the start of the s-th and (s+1)-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities
· , which includes both the duration () of SL-PRS resources of the S-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities, and minimum processing time.
Recommended WF: 
· Discuss the Proposals. 
1.2.1.1a Issue 1-1-1a: Clarifications on the SL PRS measurement period requirements for multiple UEs: 
Proposals: 
· Proposal 1: (CATT)
· The SL PRS measurement period for multiple UEs is the sum of the measurement period for each UE. 
· Proposal 2: (OPPO)
· For SL-PRS measurement with multiple UEs, introduce a scaling factor , where
·  is the maximum number of active SL-PRS resources in a slot supported by UE, as indicated by component 2 of UE FG 41-1-1.
·  is the number of active SL-PRS resources to be measured in a slot.
· For SL-PRS measurement with multiple UEs, introduce a scaling factor , where:
·  is the maximum number of slots with active SL-PRS resources supported by UE, as indicated by component 3 of UE FG 41-1-1.
·  is the number of slots with active SL-PRS resources
·  is the number of configured SL-PRS resources to be measured.
·  is the number of slots contained within the processing delay as indicated by component 4 of UE FG 41-1-1.
· Proposal 3: (vivo)
· For multiple UEs measurements, an margin is added as (N-1)*max(Teffect,n), to account for the time before the SL-PRS resource on the next SL UE to occur. Where n is the index of positioning SL UE, N is total number of positioning SL UE.
· Proposal 4: (Huawei)
· The measurement period for multiple Tx UE case can be same as the existing agreement for single Tx UE case with the updates in issue 1-1-1.
Recommended WF: 
· Discuss the Proposals. 
1.2.1.1b Issue 1-1-1b: Measurement period when reporting multiple SL Rx-Tx measurements : 
Proposals: 
· Proposal 1: (OPPO)
· If configured to report multiple UE Rx-Tx time difference measurements with N different SL-PRS receptions, the measurement period should be longer, e.g. by further scaling S by N.
Recommended WF: 
· Discuss the Proposal. 
1.2.1.1c Issue 1-1-1c: The definition of Nsample for one Tx UE: 
Proposals: 
· Proposal 1: (CATT, Qualcomm)
· Update the definition of Nsample as the following: 
·  = 1 for SL-PRS BW≥48 PRBs,
·  = 4 for SL-PRS BW＜48 PRBs
Recommended WF: 
· Discuss the Proposal. 
1.2.1.1d Issue 1-1-1d: Applicability of SL PRS measurement period requirements: 
Proposals: 
· Proposal 1: (Qualcomm)
· The measurement period for SL PRS measurements apply provided components 2 and 3 in the SL PRS Processing Capability FG 41-1-1 are not exceeded. If either capability is exceeded while the UE is performing SL PRS measurements, the measurement period can be longer.
· Proposal 2: (Qualcomm)
· Measurement requirements for SL RSTD apply provided the time separation between the target and reference SL PRS resources is no larger than [160 ms].
· Proposal 3: (Nokia)
· Measurement requirements for SL Rx-Tx apply for maximum delay (Dmax) between the PRS transmission and the reception of the SL PRS from the Tx UE. Dmax is 160 ms. 
Recommended WF: 
· Discuss the Proposals. 

Issue 1-1-2: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx side
	Agreements in RAN4#109: 
Issue 1-1-3: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx side
Agreements:
· When the synchronization reference source changes occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· for SL RSTD measurements, 
· [UE shall restart the measurement and measurement period can be longer. ]
· for SL RTOA measurements, 
· UE shall restart the measurement after change and the previous measurement samples are dropped.  
· for SL PRS based Rx-Tx measurement, 
· FFS: The measurement delay when restarting:
·  , where K is the number of restarts.
· Option 2A: No need to define a limit for K (like in LTE).
· Option 2B: Maximum limit for K is defined, e.g., K≤Kmax, Kmax=TBD.


Proposals: 
for SL RSTD measurements, When the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· Option 1: (CATT)
· If the synchronization resource change occurs between the measurement on reference Tx UE and the target Tx UE within one sample, UE shall restart the RSTD measurement and the measurement period can be longer. 
· Otherwise, UE shall continue the measurement and the existing measurement period applies. 
· Option 2a: (vivo)
· UE shall restart the measurements and the measurement period can be longer.
· Option 2b: (Qualcomm)
· The UE is allowed to restart the measurements and the measurement period can be longer.
· Option 3: (Nokia)
· UE shall continue the measurements.
· Option 4: (Ericsson)
· UE shall restart.
· The measurement reporting delay:
·  , where K is the number of restarts. No limitation on the number of K.
for SL PRS based Rx-Tx measurement, When the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· Option 1a: (CATT, Huawei)
· UE shall restart the measurement after change and the previous measurement samples are dropped. 
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE. 
· Option 1b: (Qualcomm)
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE. 
· Option 2: (vivo)
· If the UE reports the transmission timestamp of a SL PRS, it shall continue the measurement after the synchronization reference source change at Tx/Rx side.
· Else, UE shall restart the SL Rx-Tx time difference measurement. 
· Option 3: (Ericsson)
· The measurement reporting delay::
·  , where K is the number of restarts due to the synchronization source change.
for SL PRS based RTOA measurement,
· Option 1: (Ericsson)
· The measurement reporting delay:
·  , where K is the number of restarts. No limitation on the number of K.

Recommended WF: 
· When the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· for SL RSTD measurements, discuss the options on UE behavior. 
· for SL PRS based Rx-Tx measurement, UE shall restart the measurement after change. Further discuss whether to define the following measurement reporting delay requirements: 
·  , where K is the number of restarts due to the synchronization source change. No limitation on the number of K.
· for SL RTOA measurement, UE shall restart the measurement after change. Further discuss whether to define the following measurement reporting delay requirements: 
·  , where K is the number of restarts due to the synchronization source change. No limitation on the number of K. 
Issue 1-1-3: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Tx side
	Agreements in RAN4#109: 
Issue 1-1-3a: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Tx side
Proposals: 
· Option 1: 
· Upon the synchronization source change at the anchor UE, the measuring UE shall restart the SL PRS-based timing measurements (SL Rx-Tx, SL RSTD, and SL RTOA).
· The measurement reporting delay requirements can be defined to cover any of the synchronization source change at the measuring UE and/or any of the anchor UEs, e.g.:
 , where K is the number of restarts due to the synchronization source change at the measuring UE and/or at any of the anchor UEs.
· Option 1: No need to define a limit for K (like in LTE).
· Option 2: Maximum limit for K is defined, e.g., K≤Kmax, Kmax=TBD.


Proposals: 
· [bookmark: OLE_LINK2]Option 1: (CATT, Qualcomm)
· When the synchronization reference source change occurs during the measurement period at Tx side, e.g., UE receives an updated sl-RTD-Info, the measuring UE shall restart the SL PRS-based timing measurements (SL Rx-Tx, SL RSTD, and SL RTOA). 
· Option 2: (Nokia)
· RAN4 to send an LS to RAN1 for getting clarification on how the measuring UE is informed about the synchronization reference source change at the Tx UE side. 
· Option 3: (Huawei)
· RAN4 not to define Rx UE behavior when the synchronization reference source changes occur at Tx side during the measurement period. 
· Option 4: (Ericsson)
· For SL Rx-Tx, SL RSTD, and SL RTOA, the measurement reporting delay requirements can be defined to cover any of the synchronization source change at the measuring UE and/or any of the anchor UEs, e.g., for SL Rx-Tx:
·  , where K is the number of restarts due to the synchronization source change at the measuring UE and/or at any of the anchor UEs. No limitation on the number of K. 
Recommended WF: 
· Discuss the Proposals. 
Issue 1-1-4: Impact of other channels/signals/SL procedures
Proposals: 
· Option 1: (CATT, OPPO, Nokia)
· The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. 
· Do not define the exact extension when SL-PRS is dropped.
· Option 2: (vivo)
· SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures.
· If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.
· 

Where, 
L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax
· Option 3: (Huawei)
· RAN4 not to define any impact of other SL procedures on the measurement period. 
Recommended WF: 
· The SL-PRS based measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped. 
· Do not define the exact extension when reception/transmission of the slots containing SL PRS is dropped. 
Issue 1-1-5: Impact of Uu link connection
Proposals: 
· Option 1: (OPPO, Nokia)
· SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 
· Option 2: (CATT, Huawei)
· RAN4 not to define any impact of Uu link connection on the measurement period.
· Option 3: (Ericsson)
· If the SL-PRS resource availability is interrupted due to handover, RRC re-establishment, or RLF at the target or anchor UE, the SL positioning measurements shall be restarted in the new conditions (e.g., new cell or reestablished connection). The time until which the measurement shall be reported is extended accordingly.
· Option 4: (QC)
· [bookmark: _GoBack]FFS any impact to SL-PRS measurement requirements due to Uu RLF, RRC re-establishment or handover.
Recommended WF: 
· Discuss the Proposals. 
Issue 1-1-6: Impact of network coverage change
Proposals: 
· Option 1: (CATT, Qualcomm, Huawei)
· Do not define the SL-PRS based measurement period requirements when there is network coverage change. 
Recommended WF: 
· Do not define the SL-PRS based measurement period requirements when there is network coverage change. 
Sub-topic 1-2 Performance requirements
Issue 1-2-1: Measurement types to be defined accuracy requirements
Proposals:
· Option 1: (CATT, Qualcomm)
· Do not define accuracy requirements for SL PRS based RTOA and AOA/ZOA measurement in Rel-18. 
· Option 2: (CMCC, Ericsson)
· Define accuracy requirements for SL-PRS based RSTD, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP. FFS for SL-PRS based AoA/ZOA, SL-PRS based RTOA.
· Option 3: (vivo)
· RAN4 to define accuracy requirements for SL RTOA measurement. The requirements and side conditions for SL Rx-Tx measurement are reused.
· RAN4 not to define accuracy requirements for SL AOA/ZOA measurement. 
· RAN4 only to define relative SL RSRP and SL RSRPP accuracy requirements. 
· Define absolute accuracy requirement for SL PRS-RSSI measurement and the existing intra-frequency SL RSSI measurement accuracy requirement for FR1 can be reused. 
· Option 4: (Huawei)
· RAN4 to define accuracy requirements for SL RSTD, SL Rx-Tx, SL PRS-RSRP, SL PRS-RSRPP. RAN4 not to define accuracy requirements for SL RTOA. FFS whether RAN4 to define accuracy requirements for SL AoA/ZoA.
Recommended WF: 
· Define accuracy requirements for SL-PRS based RSTD, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP. 
· Further discuss the following Proposals: 
· Do not define accuracy requirements for SL PRS based RTOA and AOA/ZOA measurement in Rel-18. 
· RAN4 only to define relative SL RSRP and SL RSRPP accuracy requirements. 
· Define absolute accuracy requirement for SL PRS-RSSI measurement and the existing intra-frequency SL RSSI measurement accuracy requirement for FR1 can be reused. 
Issue 1-2-2: Assumptions to define SL PRS measurement accuracy requirements
Proposals:
· Proposal 1: (Qualcomm)
· Define measurement accuracy requirements independent of SL PRS comb size.
· Define one set of measurement accuracy requirements applicable to fully staggered and partially staggered (half comb) SL PRS.
· For measurement accuracy requirements with multiple samples (Nsample = 4), do not assume coherent combining between samples.
· Define SL positioning measurement accuracy requirements for measurements derived from SL PRS transmissions/receptions on a single carrier and single numerology.
· Proposal 2: (Huawei)
· Accuracy requirements for SL PRS measurements are defined based on 
· Channel: as their Uu counterparts
· Es/Iot: -6dB for target UE
· Nsample as defined in core requirements
Recommended WF: 
· Discuss in the meeting. 
Issue 1-2-3: SINR side condition
Proposals: 
· For SL RSTD, 
· Option 1: (CATT)
· [-3, -6]dB for reference UE and target UE. 
· Option 2: (Qualcomm)
· [0, -3]dB for reference UE and target UE. 
· Option 3: (vivo, Ericsson)
· [0, -6]dB for reference UE and target UE. 
· Option 4: (Huawei)
· -6dB for target UE
· For SL Rx-Tx/SL PRS RSRP/RSRRPP, 
· Option 1: (CATT, Huawei, Ericsson) 
·  [-6]dB. 
· Option 2: (Qualcomm)
· Two sets of side conditions 0 dB and -3 dB.
· Option 3: (vivo)
· Two sets of side conditions 0 dB and -6 dB.
· For SL AoA/ SL RTOA, 
· Option 1: (Ericsson)
· The requirements apply down to -6 dB, regardless of whether accuracy requirements are specified or not.
Recommended WF: 
· Discuss in the meeting. 
Issue 1-2-4: SL RSTD measurement accuracy requirements
Proposals:
· Proposal 1: (CATT)
· Take table 1 as the structure for SL RSTD accuracy requirements. 
· Table 1: SL RSTD accuracy in FR1
	Accuracy
	SL PRS Ês/Iot
	SL PRS SCS
	SL PRS bandwidth
	Nsample

	
	
	
	
	

	Tc 
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥TBD
 (Ês/Iot)i ≥TBD
	15
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	30
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	60
	≥ 24
	4

	
	
	
	≥ 48
	1


· Proposal 2: (Qualcomm)
· Define the SL RSTD absolute measurement accuracy requirement as ±(X+Y+Z) Tc, where
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
· Y is the frequency/clock drift margin,
· Z is the RF calibration margin.
· Define the RF calibration margin for SL RSTD measurements in FR1 using the following structure:
	PRS BW (RB number)
	Margin (Tc)

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

	≥ 24
	N/A
	N/A
	Z1

	≥ 48
	≥ 24
	N/A
	Z2

	≥ 96
	≥ 48
	≥ 24
	Z3


· Proposal 3: (Huawei)
· Accuracy requirements for SL PRS measurements are defined for following RB numbers
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48, 96
· 60kHz SCS: 24, 48
· [bookmark: OLE_LINK39]Proposal 4: (Ericsson)
· Two sets of accuracy requirements are to be defined for: 
· 1 sample for SL-PRS BW>48 PRBs,
· 4 samples for 24 PRBs ≤SL-PRS BW≤48 PRBs.
Recommended WF: 
· Discuss in the meeting. 
Issue 1-2-5: SL Rx-Tx measurement accuracy requirements
Proposals:
· Proposal 1: (CATT)
· Take table 2 as the structure for SL UE Rx-Tx measurement accuracy requirements. 
· Table 2: SL UE Rx-Tx accuracy in FR1
	Accuracy
	SL PRS Ês/Iot
	SL PRS SCS
	SL PRS bandwidth
	Nsample

	
	
	
	
	

	Tc 
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)i ≥-6dB
	15
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	30
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	60
	≥ 24
	4

	
	
	
	≥ 48
	1


· Proposal 2: (Qualcomm)
· Define the SL Rx-Tx absolute measurement accuracy requirement as ±(X+) Tc, where
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
·  is the RF calibration margin.
· Define the RF calibration margin for SL Rx-Tx measurements in FR1 using the following structure:
	Min(SL PRS Rx BW, SL SRS Tx BW) (RB)
	Margin (Tc)

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

	≥ 24
	N/A
	N/A
	1

	≥ 48
	≥ 24
	N/A
	2

	≥ 96
	≥ 48
	≥ 24
	3


· Proposal 3: (Huawei)
· Accuracy requirements for SL PRS measurements are defined for following RB numbers
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48, 96
· 60kHz SCS: 24, 48
· Proposal 4: (Ericsson)
· Two sets of accuracy requirements are to be defined for: 
· 1 sample for SL-PRS BW>48 PRBs,
· 4 samples for 24 PRBs ≤SL-PRS BW≤48 PRBs.
Recommended WF: 
· Discuss in the meeting.
Issue 1-2-6: SL PRS RSRP/RSRPP measurement accuracy requirements
Proposals:
· Proposal 1: (CATT)
· Take table 3 as the structure for SL PRS RSRP/RSRPP measurement accuracy requirements. 
· Table 3: SL PRS RSRP/RSRPP accuracy in FR1
	Accuracy
	SL PRS Ês/Iot
	SL PRS SCS
	SL PRS bandwidth
	Nsample

	
	
	
	
	

	dB
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)i ≥-6dB
	15
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	30
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	60
	≥ 24
	4

	
	
	
	≥ 48
	1


· Proposal 2: (Huawei)
· Accuracy requirements for SL PRS measurements are defined for following RB numbers
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48, 96
· 60kHz SCS: 24, 48
· Proposal 3: (Ericsson)
· Two sets of accuracy requirements are to be defined for: 
· 1 sample for SL-PRS BW>48 PRBs,
· 4 samples for 24 PRBs ≤SL-PRS BW≤48 PRBs.
Recommended WF: 
· Discuss in the meeting.
Issue 1-2-7: Test case list
Proposals:
· Proposal 1: (CATT, CMCC, Qualcomm, vivo, Huawei, Ericsson)
· Define measurement delay test cases for SL RSTD, SL RTOA, SL Rx-Tx and SL-AoA/ZoA
· Proposal 2: (CATT, CMCC, vivo, Ericsson)
· Define measurement delay test cases for SL RSRP and SL RSRPP. 
· Proposal 3: (Qualcomm)
· Define measurement accuracy test cases for SL RSTD, SL Rx-Tx, SL PRS-RSRP (reported with SL RSTD or Rx-Tx) and SL PRS-RSRPP (reported with SL RSTD or Rx-Tx). 
· Proposal 4: (Huawei)
· RAN4 to define the following TCs for SL positioning.
· Accuracy TCs: SL RSTD + PRS-RSRP, SL Rx-Tx + PRS-RSRP
Recommended WF: 
· Define measurement delay test cases for SL RSTD, SL RTOA, SL Rx-Tx and SL-AoA/ZoA. 
· Define measurement accuracy test cases for SL RSTD, SL Rx-Tx, SL PRS-RSRP (reported with SL RSTD or Rx-Tx). 
· Further discuss whether to define delay test cases for SL RSRP and SL RSRPP. 
· Further discuss whether to define accuracy test cases for SL RSRP and SL RSRPP. 
Issue 1-2-8: Test configurations
Proposals:
· Proposal 1: (Qualcomm)
· Define SL positioning test cases using only AWGN and 2-tap channel (for SL PRS RSRPP) propagation conditions.
· Proposal 2: (Qualcomm)
· Define SL positioning test cases for a single carrier and single resource pool.
· Proposal 3: (Qualcomm)
· Define SL PRS configurations for SL positioning test cases that apply to both shared and dedicated resource pools
· No TDM of SL PRS from different UEs in the same slot
· No comb-based multiplexing of SL PRS from different UEs in the same slot
· No FDM of SL PRS from different UEs in the same slot
· Proposal 4: (Huawei)
· RAN4 to consider the following scope for the test.
· Resource pool: shared and dedicated
· Coverage: in coverage and gNB as sync reference  
· Proposal 5: (Huawei)
· RAN4 to consider the following SL PRS related parameters for the test.
· (symbol num, comb size): (4, 4) and (2, 4)
· BW: 48 RB for delay test
· Es/Iot: 3dB (to ensure 100% PSCCH decoding)
· Proposal 6: (Huawei)
· RAN4 to consider the following SL PRS transmission pattern for the delay test.
· TX UE1: slot n
· TX UE2: slot n + 1 and slot n + 100ms
· Proposal 7: (Qualcomm)
· Do not define SL positioning test cases with additional path reporting.
· Do not define SL positioning test cases with LoS/NLoS reporting.
· Do not define SL positioning test cases with Tx/Rx ARP-ID reporting.
· Proposal 8: (vivo)
· Define test cases for one SL UE and dual SL UEs.
· Proposal 9: (Ericsson)
· For each SL positioning measurement type (for which accuracy requirements are defined), test cases for measurement accuracy requirements cover both:
· SL-PRS BW>48 PRBs, and
· 24 PRBs ≤SL-PRS BW≤48 PRBs.
Recommended WF: 
· Discuss in the meeting. 
Issue 1-2-9: Specification structure
Proposals:
· Proposal 1: (Ericsson)
· A new separate section is created for SL positioning measurement performance in clause 10, e.g.:
· 10.4A NR Sidelink Measurements for Positioning.
Recommended WF: 
· Discuss in the meeting. 

CRs
Moderator: companies please provide comments on the following CRs. This part is just the list of the CRs, comments can be provided directly on the CR document with change marks. 
	CR
	Comments

	Core part maintenance

	R4-2400117 (CATT) (NR_pos_enh2-Core) CR on core requirements for sidelink positioning 
	Company A: 

	
	Company B:

	R4-2401232 (Qualcomm)
Corrections to core requirements for Sidelink positioning
	

	
	

	R4-2401614 (vivo) (NR_pos_enh2-Core) Draft CR on core requirement for SL AoA and SL RTOA measurement requirements
	

	
	

	R4-240217 (Huawei) draftCR on RRM requirements for SL positioning
	

	
	

	R4-2402800 (Ericsson) Draft CR to 38.133: corrections for SL positioning
	

	
	

	Performance part

	R4-2402803 (Ericsson)	Draft CR to 38.133: SL positioning performance requirements structure
	

	
	



Topic #2: Carrier Phase Positioning
Companies’ contributions summary
	Core part maintenance

	T-doc number
	Company
	Proposals / Observations

	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]R4-2401869
	Nokia, Nokia Shanghai Bell
	1. RAN4 to inquire from RAN1 the condition(s) for applying the two-time window configuration at UE side for CPP.  
1. RAN4 to inquire from RAN1 what the term “additional” UE Rx-Tx time difference / RSTD / UL RTOA / gNB Rx-Tx time difference measurement means in case of CP measurements (DL RSCP / RSCPD / UL RSCP) and whether this is related to additional path reporting.

	R4-2400119
	CATT
	(NR_pos_enh2-Core) CR on core requirements for carrier phase positioning

	R4-2401007
	OPPO
	CR on carrier phase positioning

	R4-2401229
	Qualcomm Incorporated
	Proposal 1: The measurement period requirements for DL RSCPD (reported with DL RSTD) and DL RSCP (reported with UE Rx-Tx) will be defined for scenarios where multiple PFLs are configured in the PRS assistance data.
Proposal 2: When DL RSCPD is reported with RSTD and DL RSCPD is measured in PFL j with periodic time windows, the measurement period is given by

· FFS how to adapt the requirement for aperiodic time window  
Proposal 3: When DL RSCP is reported with UE Rx-Tx and DL RSCP is measured in PFL j with periodic time windows, the measurement period is given by

· FFS how to adapt the requirement for aperiodic time window
Proposal 4a: When DL RSCPD is reported with RSTD,
· If the UE supports FG 41-2-8 and the LMF configures measurement time windows,   is calculated counting only PRS resources in the indicated PRS resource sets on the indicated PFL i  that overlap with the time windows.
· If the UE does not support FG 41-2-8 and the LMF configures measurement time windows, the time window(s) are not considered when calculating . i.e. PRS resources in the indicated PRS resource sets on the indicated PFL i  that do not overlap with the time windows can be counted.
· If the LMF does not configure measurement time windows,   is calculated counting all PRS resources in the indicated PRS resource sets on the indicated PFL i .
Proposal 4b: When DL RSCP is reported with UE Rx-Tx,
· If the UE supports FG 41-2-9 and the LMF configures measurement time windows,   is calculated counting only PRS resources in the indicated PRS resource sets on the indicated PFL i  that overlap with the time windows.
· If the UE does not support FG 41-2-9 and the LMF configures measurement time windows, the time window(s) are not considered when calculating . i.e. PRS resources in the indicated PRS resource sets on the indicated PFL i  that do not overlap with the time windows can be counted.
· If the LMF does not configure measurement time windows,   is calculated counting all PRS resources in the indicated PRS resource sets on the indicated PFL i .

	R4-2401873
	Nokia, Nokia Shanghai Bell
	1. There is an impact to measurement reporting requirements due to introduction of the two-time-windows configuration for CPP in terms of latency, i.e. based on separate or joint reporting for the two PFLs. 
1. There is an impact to measurement period requirements due to introduction of the two-time-windows configuration for CPP in terms of CSSF adjustments. 
1. The impact of carrier frequency offset is significant and measures to mitigate the carrier frequency offset in the TRP transmissions and UE/PRU receptions are important to be taken, in order to improve the quality of the CP estimate.
Measurement period requirements: time window configuration for DL CPP
1. RAN4 to adjust measurement period requirements for legacy measurements (RSTD, UE Rx-Tx time difference, PRS-RSRP, PRS-RSRPP) to be performed within the configured time window for CPP, for a UE supporting this capability.
1. RAN4 to investigate the RRM impact to separate / joint measurement reporting from the two-time-windows configuration for DL CPP in terms of latency.
1. RAN4 to investigate the RRM impact to measurement period definition from the two-time-windows configuration for DL CPP in terms of CSSF adjustments.
1. For each duration of the time window, RAN4 to define appropriate measurement gap patterns for per-UE MG and per-FR MG according to Table 1 and Table 2. 
	Time window length
	Suitable GP
	MGRP

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

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

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

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

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

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


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

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

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

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


Table 2: Time window support in case of configured per-FR MG in FR2.
1. The sequence of time windows for DL CPP needs to have at least partial overlapping with measurement gap occasions in RRC_CONNECTED state.  
1. RAN4 to take into account that the measurement periods for CPP and other existing PRS measurements are not aligned, as RSCP/RSCPD measurements are always based on single sample, whilst UE Rx-Tx time difference/RSTD are based on 2 samples (latency reduction) or on 4 samples (no latency reduction). The UE may report up to 2 or 4 RSCP/RSCPD measurements together with the paired single ToA measurement (UE Rx-Tx time difference/RSTD).
Impact of UE mobility
1. RAN4 to use the Rel-16 measurement behaviour for RSTD in case of handover as baseline for measurement behaviour for RSCPD.
1. RAN4 to modify the RRM requirement for serving cell change for DL CPP with configured DL RSCP and UE Rx-Tx time difference such, that both measurements need to be restarted upon serving cell change.
1. RAN4 to investigate RRM impacts due to SRS configuration change and UL transmission timing change due to TA adjustment or UE autonomous timing adjustment.
1. RAN4 to investigate whether UE can keep using fixed Tx timing although the DL reception reference timing is changed in order to guarantee the measurement accuracy for UL RSCP.
Phase quality index for DL-RSCP and RSCPD
1. There should be a measurement definition in TS 38.215 or in TS 38.133 for the phase quality index for DL RSCP and the phase quality index for RSCPD to achieve unique UE measurement behavior and reporting. 
1. RAN4 to agree the phase quality index majorly depends on the ratio  and the receiver phase noise PN.
1. RAN4 to discuss the measurement definition for the phase quality index and start with a baseline formula:
 [degree]
Measurement reporting requirements
1. RAN4 to adjust the measurement reporting requirements for CPP such that up to 2 RSCPD/DL RSCP measurements in case of reduced latency and else up to 4 RSCPD/DL RSCP measurements are reported along with 1 RSTD/UE Rx-Tx time difference measurement to LMF.
Impact due to carrier frequency offset
1. RAN4 to specify measures for mitigating the impact due to carrier frequency offsets of TRP, UE and PRU.
1. RAN4 to specify a common reference time for RSCP and RSCPD measurement, respectively, between UE and PRU for same TRP as well as for UE for different TRPs in TS 38.133. The reference time can be FFS, e.g. start of slot where the PRS is transmitted, or start of the measurement gap occasion or start of the configured time window for the CP measurement.
1. RAN4 to send an LS to RAN1 informing them that the carrier frequency offset compensation may require a specified UE behavior which will impact RAN1 specs.

	R4-2402185
	Huawei, HiSilicon
	Proposal 1: When LMF does not request the UE to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s) for a PFL, or UE does not support FG 41-2-3, existing RSTD/UE Rx-Tx measurement period requirements apply.
Proposal 2: When LMF does not request the UE to perform legacy measurements inside the time window only, R17 measurement period requirements should apply. UE is not required to report CP measurement if the resource set(s) associated to the window have occasions outside the time window.   
Proposal 3: Define CP measurement requirements with multiple PFLs.

	R4-2402186
	Huawei, HiSilicon
	draftCR on RRM requirements for CPP

	R4-2402603
	Lenovo
	Proposal 1:	Define a common reference time and refer the DL-PRS carrier phase measurements to this reference time by subtracting the phase rotation due to the carrier frequency offset in the time interval between the DL-PRS and the reference time from the carrier phase measurement.

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

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

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

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

	R4-2402683
	Ericsson
	Observation 1: Core requirement for DL RSCPD reported with RSTD for RRC_IDLE mode is based on multiple PFLs.
Observation 2: Core requirements for DL RSCPD reported with RSTD and DL RSCP reported with UE Rx-Tx for RRC_INACTIVE and RRC_CONNECTED states is based on single PFL.
Observation 3: From signalling point of view UE can be configured to perform RSCPD with RSTD measurement on more than 1 PFL.
Observation 4: From signalling point of view UE can be configured to perform RSCP with UE Rx-Tx measurement on more than 1 PFL.
Proposal 1: Core requirements for DL RSCPD reported with RSTD and DL RSCP reported with UE Rx-Tx time difference measurement for RRC_INACTIVE and RRC_CONNECTED states is updated to account for the duration taken by the UE to perform per PFL carrier phase measurement on multiple PFLs.

	R4-2402684
	Ericsson
	DraftCR to 38.133 Corrections to core requirements for carrier phase measurement for positioning

	Performance part

	T-doc number
	Company
	Proposals / Observations

	R4-2400122
	CATT
	Proposal 1: Define accuracy requirements for DL RSCPD measurement at least for AWGN channel. 
Proposal 2: Define accuracy requirements for DL RSCPD measurement for Two-Tap channel based on the simulation results. For RSTD measurement which is reported together, the existing accuracy requirements for fading channel are reused. 
Proposal 3: Define two sets of accuracy requirements for DL RSCPD measurement with side condition [-6, -13]dB and [-3, -6]dB respectively. 
Proposal 4: Define DL RSCPD accuracy requirements based on the following structure: 
Proposal 5: Define DL RSCP relative accuracy requirements by reusing DL RSCPD accuracy requirements. 
Proposal 6: Define DL RSCP and DL RSCPD delay test cases in the existing UE Rx-Tx and RSTD clauses. 
Proposal 7: Define the following test cases for CPP measurement:

	R4-2400200
	CATT
	Simulation results for CPP measurement

	R4-2401050
	CMCC
	Proposal 1: it is proposed to define accuracy requirements for DL RSCP and DL RSCPD.
Proposal 2: it is proposed to define accuracy requirements for DL RSCP based on the same number of RBs as that for UE Rx-Tx time difference.
Proposal 3: it is proposed to define accuracy requirements for DL RSCPD based on the same number of RBs as that for RSTD.
Proposal 4: it is proposed to define test cases for DL RSCP and DL RSCPD.

	R4-2401875
	Nokia, Nokia Shanghai Bell
	Simulation results for DL RSCPD

	R4-2402191
	Huawei, HiSilicon
	Proposal 1: RAN4 not to define accuracy requirements for UL RSCP.
Proposal 2: RAN4 to define DL RSCPD and relative DL RSCP accuracy for condition of (-3, -6)dB under AWGN.
Proposal 3: Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers as used in existing RSTD and UE Rx-Tx accuracy requirements.
Proposal 4: RAN4 to define the tests for CPP with periodic time window
· Periodicity and offset: 2 times of PRS resource periodicity 
· Offset: same as PRS resource offset 
· Duration: covering all PRS resources from all TRPs
Proposal 5: RAN4 to define TCs for CPP based on following combinations
· RSTD with RSCPD, UE Rx-Tx with RSCP
· RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE
· FR1, FR2
· Delay, accuracy 

	R4-2402693
	Ericsson
	Proposal 1: RAN4 to uphold previous agreement on channel model for RSCPD accuracy requirement and define DL-RSCPD accuracy requirement for AWGN and Two-tap channel models only. The requirements are defined for 1 sample measurements based on the simulation results submitted by the companies.
Proposal 2: RAN4 to define DL-RSCP relative accuracy requirement for AWGN and Two-tap channel models. The requirements are defined for 1 sample measurements based on the simulation results submitted by the companies.
Observation 1: UE can be configured to perform reduced number of samples based RSTD/UE Rx-Tx measurement when also configured to perform associated carrier phase measurement.
Observation 2: UE can be configured to perform 4-sample RSTD/UE Rx-Tx measurement when also configured to perform associated carrier phase measurement.
Proposal 3: Accuracy requirements for RSCPD and RSCP measurements in FR1 are defined for following PRS configurations:
	SCS (kHz)
	PRS Bandwidth (RB)

	15
	≥ 24

	
	≥ 52

	
	≥ 104

	30
	≥ 24

	
	≥ 48

	
	≥ 132

	60
	≥ 24

	
	≥ 64

	
	≥ 132


 
Proposal 4: Accuracy requirements for RSCPD and RSCP measurements in FR2 are defined for following PRS configurations:
	SCS (kHz)
	PRS Bandwidth (RB)

	60
	≥ 24

	
	≥ 64

	
	≥ 132

	120
	≥ 32

	
	≥ 64

	
	≥ 128



Proposal 5: Define DL RSCPD measurement accuracy requirements for side condition (-6, -13) dB if RSTD measurement is done over 4 samples.
Proposal 6: RAN4 to discuss if the test cases to validate UE capability to meet the core requirement for carrier phase measurement needs to be defined.
Proposal 7: RAN4 to define test cases to validate UE capability to meet the performance requirement defined for carrier phase measurement.
Proposal 8: DL-RSCPD measurement report mapping table is defined as:
	Reported value
	Measured quantity value (DL-RSCPD)
	Unit

	DL-RSCPD_0000
	-180 ≤ DL-RSCPD < -179.9
	Degree

	DL-RSCPD_0001
	-179.9 ≤ DL-RSCPD < -179.8
	Degree

	DL-RSCPD_0002
	-179.8 ≤ DL-RSCPD < -179.7
	Degree

	…
	…
	…

	DL-RSCPD_1798
	-0.2 ≤ DL-RSCPD < -0.1
	Degree

	DL-RSCPD_1799
	-0.1 ≤ DL-RSCPD < 0
	Degree

	DL-RSCPD_1800
	0 ≤ DL-RSCPD < 0.1
	Degree

	DL-RSCPD_1801
	0.1 ≤ DL-RSCPD < 0.2
	Degree

	DL-RSCPD_1802
	0.2 ≤ DL-RSCPD < 0.3
	Degree

	…
	…
	…

	DL-RSCPD_3598
	179.8 ≤ DL-RSCPD < 179.9
	Degree

	DL-RSCPD_3599
	179.9 ≤ DL-RSCPD < 180
	Degree



Proposal 9: DL-RSCP measurement report mapping table is defined as:
	Reported value
	Measured quantity value (DL-RSCP)
	Unit

	DL-RSCP_0000
	0 ≤ DL-RSCP < 0.1
	degree

	DL-RSCP_0001
	0.1 ≤ DL-RSCP < 0.2
	degree

	DL-RSCP_0002
	0.2 ≤ DL-RSCP < 0.3
	degree

	…
	…
	…

	DL-RSCP_3598
	359.8 ≤ DL-RSCP < 359.9
	degree

	DL-RSCP_3599
	359.9 ≤ DL-RSCP < 360
	degree



Proposal 10: UL-RSCP measurement report mapping table is defined as:
	Reported value
	Measured quantity value (UL-RSCP)
	Unit

	UL-RSCP_0000
	0 ≤ UL-RSCP < 0.1
	degree

	UL-RSCP_0001
	0.1 ≤ UL-RSCP < 0.2
	degree

	UL-RSCP_0002
	0.2 ≤ UL-RSCP < 0.3
	degree

	…
	…
	…

	UL-RSCP_3598
	359.8 ≤ UL-RSCP < 359.9
	degree

	UL-RSCP_3599
	359.9 ≤ UL-RSCP < 360
	degree




	R4-2402694
	Ericsson
	Additional simulation results for carrier phase measurement

	R4-2402911
	Nokia, Nokia Shanghai Bell
	UE measurement accuracy requirements 
1. RAN4 to align the targeted PRS BW range for NR DL CPP in RRC_CONNECTED to that for positioning techniques specified in Rel-16 and in RRC_INACTIVE to that for positioning techniques specified in Rel-17 in regard to BW related RRM performance requirements.
1. 	1) Define accuracy requirements for DL RSCP and RSCPD at least for AWGN channel. 
2) Define accuracy requirements for DL RSCP and RSCPD for Two-Tap channel based on the 	simulation results. 
3) For the companion measurements, i.e. UE Rx-Tx time difference and RSTD, the existing 	accuracy requirements for fading channel are reused.
1. RAN4 to align the side condition for RSCPD absolute accuracy to that for RSTD, in case RSTD is measured over 4 samples, i.e. [-6, -13] dB.
1. RAN4 to align the side condition for DL RSCP relative accuracy to that for UE Rx-Tx time difference, in case UE Rx-Tx time difference is measured over 2 samples, i.e. [0, -6] dB, or over 4 samples, i.e.        [-3, -13] dB.
TRP measurement accuracy requirements 
1. RAN4 to consider whether the Rel-16 approach for gNB Rx-Tx time difference accuracy performance with specified BB performance and manufacturer declared impairments margin can be reused for defining UL RSCP accuracy performance in Rel-18.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 2-1 Core requirements maintenance
Issue 2-1-1: Clarification on the PRS measurement period requirements for DL RSCP/DL RSCPD: 
	RAN4#109 agreements: 
Issue 2-1-1: PRS measurement period requirements for DL RSCP/DL RSCPD: 
Agreements:
· When LMF requests the UE to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s) for a PFL, and UE supports FG 41-2-3, the Twindow needs to be considered in the measurement period: 
· For periodic time window, 
· Adopt the following updates to the existing measurement period requirements for the PFL
· Tavailable is defined as LCM(Tprs, MGRP, Twindow), where Twindow is the maximum periodicity of the indicated time window(s)
· When calculating Lprs and Tprs, only the PRS resources in the indicated resources sets and overlapped with both the MG and the indicated time window(s) are considered. 
· For one-shot time window case, 
·  only counts PRS resource instances within the indicated time window(s).
· the start of the measurement period is the start of the time window. 


Proposals
Clarifications on the requirements with multiple PFLs: 
· Option 1a: (Huawei, Ericsson)
· Define CP measurement requirements with multiple PFLs
· Option 1b: (Qualcomm)
· When DL RSCPD is reported with RSTD and DL RSCPD is measured in PFL j with periodic time windows, the measurement period is given by
· 
· FFS how to adapt the requirement for aperiodic time window  
· When DL RSCP is reported with UE Rx-Tx and DL RSCP is measured in PFL j with periodic time windows, the measurement period is given by
· 
· FFS how to adapt the requirement for aperiodic time window
Clarifications on the support of indicated time window for CPP measurement: 
· Option 2a: (Huawei)
· When LMF does not request the UE to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s) for a PFL, or UE does not support FG 41-2-3, existing RSTD/UE Rx-Tx measurement period requirements apply.
· Option 2b: (Nokia)
· RAN4 to inquire from RAN1 the condition(s) for applying the two-time window configuration at UE side for CPP. 
· RAN4 to investigate the RRM impact to separate / joint measurement reporting from the two-time-windows configuration for DL CPP in terms of latency.
· RAN4 to investigate the RRM impact to measurement period definition from the two-time-windows configuration for DL CPP in terms of CSSF adjustments.
· Option 2c: (CATT)
· Do not define the requirements for one shot time window.
Clarifications on the support of indicated time window for legacy measurement: 
· Option 3a: (Qualcomm)
· When DL RSCPD is reported with RSTD,
· If the UE supports FG 41-2-8 and the LMF configures measurement time windows,   is calculated counting only PRS resources in the indicated PRS resource sets on the indicated PFL i  that overlap with the time windows.
· If the UE does not support FG 41-2-8 and the LMF configures measurement time windows, the time window(s) are not considered when calculating . i.e. PRS resources in the indicated PRS resource sets on the indicated PFL i  that do not overlap with the time windows can be counted.
· If the LMF does not configure measurement time windows,   is calculated counting all PRS resources in the indicated PRS resource sets on the indicated PFL i .
· When DL RSCP is reported with UE Rx-Tx,
· If the UE supports FG 41-2-9 and the LMF configures measurement time windows,   is calculated counting only PRS resources in the indicated PRS resource sets on the indicated PFL i  that overlap with the time windows.
· If the UE does not support FG 41-2-9 and the LMF configures measurement time windows, the time window(s) are not considered when calculating . i.e. PRS resources in the indicated PRS resource sets on the indicated PFL i  that do not overlap with the time windows can be counted.
· If the LMF does not configure measurement time windows,   is calculated counting all PRS resources in the indicated PRS resource sets on the indicated PFL i .
· Option 3b: (Huawei)
· When LMF does not request the UE to perform legacy measurements inside the time window only, R17 measurement period requirements should apply. UE is not required to report CP measurement if the resource set(s) associated to the window have occasions outside the time window.
Recommended WF: 
· Discuss the proposals.
Issue 2-1-2: Clarification on the measurement reporting requirements 
Proposals
· Proposal 1: (Nokia)
· RAN4 to adjust the measurement reporting requirements for CPP such that up to 2 RSCPD/DL RSCP measurements in case of reduced latency and else up to 4 RSCPD/DL RSCP measurements are reported along with 1 RSTD/UE Rx-Tx time difference measurement to LMF.
Recommended WF: 
· Discuss the proposal. 
Issue 2-1-3: The impact of carrier frequency offset
Proposals
· Proposal 1: (Lenovo)
· Define a common reference time and refer the DL-PRS carrier phase measurements to this reference time by subtracting the phase rotation due to the carrier frequency offset in the time interval between the DL-PRS and the reference time from the carrier phase measurement.
· Define the referred carrier phase difference as the difference between the referred carrier phase measurements.  
· Define the same common reference time for the UE and the PRU.
· The UE and the PRU report either the referred carrier phase measurements or the carrier phase difference measurements computed using the referred carrier phase measurements.
· Above proposals are equally applicable to remove the errors due to carrier frequency offsets when the UE and PRU take measurements in different slots.
· Proposal 2: (Nokia)
· RAN4 to specify measures for mitigating the impact due to carrier frequency offsets of TRP, UE and PRU.
· RAN4 to specify a common reference time for RSCP and RSCPD measurement, respectively, between UE and PRU for same TRP as well as for UE for different TRPs in TS 38.133. The reference time can be FFS, e.g. start of slot where the PRS is transmitted, or start of the measurement gap occasion or start of the configured time window for the CP measurement.
· RAN4 to send an LS to RAN1 informing them that the carrier frequency offset compensation may require a specified UE behavior which will impact RAN1 specs.
Recommended WF: 
· Discuss the proposals. 
Issue 2-1-4: The impact of Tx timing change 
Proposals
· Proposal 1: (Nokia)
· RAN4 to modify the RRM requirement for serving cell change for DL CPP with configured DL RSCP and UE Rx-Tx time difference such, that both measurements need to be restarted upon serving cell change.
· RAN4 to investigate RRM impacts due to SRS configuration change and UL transmission timing change due to TA adjustment or UE autonomous timing adjustment.
· RAN4 to investigate whether UE can keep using fixed Tx timing although the DL reception reference timing is changed in order to guarantee the measurement accuracy for UL RSCP.
Recommended WF: 
· Discuss the proposals. 
Issue 2-1-5: Measurement gap configuration
Proposals
· Proposal 1: (Nokia)
· For each duration of the time window, RAN4 to define appropriate measurement gap patterns for per-UE MG and per-FR MG according to Table 1 and Table 2. 
	Time window length
	Suitable GP
	MGRP

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

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

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

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

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

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


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

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

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

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


Table 2: Time window support in case of configured per-FR MG in FR2.
Recommended WF: 
· The gap pattern depends on NW configuration. No need to specify the mapping between time windows and gap patterns in the specification. 
Issue 2-1-6: Additional reporting
	R4-2400004 (R1- 2312393): 
Q3: For DL-TDOA, UE may provide up to 3 additional RSTD measurements per pair of TRPs. For CPP, is there any additional RSCP measurement per TRP or additional RSCPD measurement per pair of TRPs?
Response to Q3:
Additional DL/UL RSCP measurements and additional RSCPD measurements are supported.
· For each reported additional UE Rx-Tx time difference/RSTD measurement, support UE to report up to N_sample associated DL RSCP/RSCPD measurements
· For each reported additional UL RTOA/gNB Rx-Tx time difference measurement, support gNB to report up to N_sample associated UL RSCP measurements.



Proposals: 
· Option 1: (Nokia)
· RAN4 to inquire from RAN1 what the term “additional” UE Rx-Tx time difference / RSTD / UL RTOA / gNB Rx-Tx time difference measurement means in case of CP measurements (DL RSCP / RSCPD / UL RSCP) and whether this is related to additional path reporting. 
Recommended WF
· The additional reporting for UE Rx-Tx time difference / RSTD / UL RTOA / gNB Rx-Tx time difference measurement is defined from R16, and it means the reporting based on additional resources not for additional path. 
Sub-topic 2-2 Performance requirements 
Issue 2-2-1: Channel model for accuracy requirements
Proposals
· Proposal 1: (CATT, Huawei, Ericsson, QC)
· Define accuracy requirements for DL RSCPD measurement and relative DL RSCP under AWGN channel. 
· Proposal 2: (CATT, Ericsson)
· Define accuracy requirements for DL RSCPD measurement and relative DL RSCP for Two-Tap channel. 
· Proposal 3: (CATT, Nokia)
· Define accuracy requirements for DL RSCP and RSCPD for Two-Tap channel based on the 	simulation results. 
· For the companion measurements, i.e. UE Rx-Tx time difference and RSTD, the existing 	accuracy requirements for fading channel are reused.
Recommended WF: 
· Define accuracy requirements for DL RSCPD measurement and relative DL RSCP under AWGN channel. 
· Further discuss whether to define accuracy requirements for DL RSCPD measurement and relative DL RSCP under Two-Tap channel. 
Issue 2-2-2: Side condition
Proposals
· For DL RSCPD measurement: 
· Option 1: (CATT)
· Two sets of side conditions: [-6, -13]dB and [-3, -6]dB 
· Option 2: (Huawei)
· [-3, -6]dB 
· Option 3: (Ericsson, Nokia)
· [-6, -13] dB if RSTD measurement is done over 4 samples
· For relative DL RSCP measurement: 
· Option 1: (CATT)
· Two sets of side conditions: [-6, -13]dB and [-3, -6]dB 
· Option 2: (Huawei)
· [-3, -6]dB 
· Option 3: (Nokia)
· Two sets of side conditions: [-3, -13]dB and [0, -6]dB 
Recommended WF: 
· Discuss in the meeting. 
Issue 2-2-3: DL RSCPD absolute accuracy requirements
Proposals
· Proposal 1: (CATT)
· Define DL RSCPD accuracy requirements based on the following structure: 
· Table 1: DL RSCPD absolute accuracy in FR1 for AWGN channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

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

	[TBD]
	
	
	≥ 52
	≥ 1

	[TBD]
	
	
	≥ 104
	≥ 1

	[TBD]
	
	30 
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 48
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	60
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

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

	[TBD]
	
	
	≥ 104
	≥ 1

	[TBD]
	
	30
	≥ 48
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1


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

	Tc Note 5
	dB
	kHz
	RB
	

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

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	120
	≥ 32
	≥ 4

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 128
	≥ 1

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

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	120
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 128
	≥ 1


· Proposal 2: (CATT, CMCC, Huawei, Ericsson, Nokia)
· Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers as used in existing RSTD and UE Rx-Tx accuracy requirements. 
Recommended WF: 
· Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers as used in existing RSTD and UE Rx-Tx accuracy requirements. 
Issue 2-2-4: DL RSCP relative accuracy requirements
Proposals
· Proposal 1: (CATT)
· Reuse DL RSCPD accuracy requirements. 
Recommended WF: 
· Discuss the Proposal. 
Issue 2-2-5: Accuracy requirements for UL carrier phase measurement: 
Proposals
· Option 1: (Huawei)
· RAN4 not to define accuracy requirements for UL RSCP. 
· Option 2: (Nokia)
· RAN4 to consider whether the Rel-16 approach for gNB Rx-Tx time difference accuracy performance with specified BB performance and manufacturer declared impairments margin can be reused for defining UL RSCP accuracy performance in Rel-18.
Recommended WF: 
· Discuss in the meeting. 
Issue 2-2-6: Report mapping
Proposals
· Proposal 1: (Ericsson)
· DL-RSCPD measurement report mapping table is defined as:
	Reported value
	Measured quantity value (DL-RSCPD)
	Unit

	DL-RSCPD_0000
	-180 ≤ DL-RSCPD < -179.9
	Degree

	DL-RSCPD_0001
	-179.9 ≤ DL-RSCPD < -179.8
	Degree

	DL-RSCPD_0002
	-179.8 ≤ DL-RSCPD < -179.7
	Degree

	…
	…
	…

	DL-RSCPD_1798
	-0.2 ≤ DL-RSCPD < -0.1
	Degree

	DL-RSCPD_1799
	-0.1 ≤ DL-RSCPD < 0
	Degree

	DL-RSCPD_1800
	0 ≤ DL-RSCPD < 0.1
	Degree

	DL-RSCPD_1801
	0.1 ≤ DL-RSCPD < 0.2
	Degree

	DL-RSCPD_1802
	0.2 ≤ DL-RSCPD < 0.3
	Degree

	…
	…
	…

	DL-RSCPD_3598
	179.8 ≤ DL-RSCPD < 179.9
	Degree

	DL-RSCPD_3599
	179.9 ≤ DL-RSCPD < 180
	Degree


· DL-RSCP measurement report mapping table is defined as:
	Reported value
	Measured quantity value (DL-RSCP)
	Unit

	DL-RSCP_0000
	0 ≤ DL-RSCP < 0.1
	degree

	DL-RSCP_0001
	0.1 ≤ DL-RSCP < 0.2
	degree

	DL-RSCP_0002
	0.2 ≤ DL-RSCP < 0.3
	degree

	…
	…
	…

	DL-RSCP_3598
	359.8 ≤ DL-RSCP < 359.9
	degree

	DL-RSCP_3599
	359.9 ≤ DL-RSCP < 360
	degree


· UL-RSCP measurement report mapping table is defined as:
	Reported value
	Measured quantity value (UL-RSCP)
	Unit

	UL-RSCP_0000
	0 ≤ UL-RSCP < 0.1
	degree

	UL-RSCP_0001
	0.1 ≤ UL-RSCP < 0.2
	degree

	UL-RSCP_0002
	0.2 ≤ UL-RSCP < 0.3
	degree

	…
	…
	…

	UL-RSCP_3598
	359.8 ≤ UL-RSCP < 359.9
	degree

	UL-RSCP_3599
	359.9 ≤ UL-RSCP < 360
	degree


Recommended WF: 
· Agree Proposal 1 which is based on the previous agreements. 
Issue 2-2-7: Test case list
Proposals
· Proposal 1: (CATT, Huawei)
· RAN4 to define TCs for CPP based on following combinations
· RSTD with RSCPD, UE Rx-Tx with RSCP
· RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE
· FR1, FR2
· Delay, accuracy 
· Proposal 2: (Ericsson)
· RAN4 to discuss if the test cases to validate UE capability to meet the core requirement for carrier phase measurement needs to be defined.
· RAN4 to define test cases to validate UE capability to meet the performance requirement defined for carrier phase measurement.
Recommended WF: 
· Discuss the test case list based on the following table: 
· Table 1: Test list for CPP measurement
	Set
	PRS measurement test case scenarios
	Impacted section in TS 38.133

	0-1
	General: Configuration for the indicated time window
	

	PRS measurement delay tests 
	

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

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

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

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

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

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

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

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

	PRS measurement accuracy tests
	

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

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

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

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

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

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

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

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



Issue 2-2-8: Test configurations
Proposals
· Proposal 1: (CATT)
· Define DL RSCP and DL RSCPD delay test cases in the existing UE Rx-Tx and RSTD clauses. 
· Proposal 2: (Huawei)
· RAN4 to define the tests for CPP with periodic time window
· Periodicity and offset: 2 times of PRS resource periodicity 
· Offset: same as PRS resource offset 
· Duration: covering all PRS resources from all TRPs
Recommended WF: 
· Discuss in the meeting. 

CRs
Moderator: companies please provide comments on the following CRs. This part is just the list of the CRs, comments can be provided directly on the CR document with change marks. 
	CR
	Comments

	Core part maintenance

	R4-2400119 (CATT) (NR_pos_enh2-Core) CR on core requirements for carrier phase positioning
	Company A: 

	
	Company B:

	R4-2401007 (OPPO) CR on carrier phase positioning
	

	
	

	R4-2402186 (Huawei) draftCR on RRM requirements for CPP
	

	
	

	R4-2402684 (Ericsson) DraftCR to 38.133 Corrections to core requirements for carrier phase measurement for positioning
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