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Introduction
The document contains discussions on the topics as indicated below.
Positioning RRM core requirements across the following 3 threads:
· Topic # 1: core [110bis][214] NR_pos_enh2_part1 (-)
· Topic # 2: core [110bis][215] NR_pos_enh2_part2 (Tuesday/Apr16: SL positioning core)
· Topic # 3: core [110bis][216] NR_pos_enh2_part3 (-)
Positioning RRM performance across the following 3 threads:
· Topic # 4: perf [110bis][214] NR_pos_enh2_part1 (Tuesday/Apr16: PRS BW aggregation performance)
· Topic # 5: perf [110bis][215] NR_pos_enh2_part2 (Tuesday/Apr16: SL positioning test case list)
· Topic # 6: perf [110bis][216] NR_pos_enh2_part3 (-)
Draft CRs:
· Topic # 7: core draft CRs for all threads (-)
· Topic # 8: perf draft CRs and other documents for approval for all threads (-)
Work split:
· Topic # 9: Work split and testing principles for the performance part of the WI (-)
Topic #1: core [110bis][214] NR_pos_enh2_part1
RedCap positioning (Agenda 6.12.2.4)
Issues remaining after AH#2: -
PRS/SRS bandwidth aggregation (Agenda 6.12.2.4)
Issues remaining after AH#2: -
Topic #2: core [110bis][215] NR_pos_enh2_part2
SL positioning (Agenda 6.12.2.2)
Issues remaining after AH#2: 1-1-4/5/6/7/8
Issues prioritized during the AH#3 1-1-5, 1-1-6, 1-1-7, 1-1-8
Issue 1-1-5: Impact of other channels/signals/SL procedures
· Proposals
· Option 1: (CATT, OPPO, Nokia)
· The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. 
· If the reception of the slots containing SL-PRS is dropped, the measurement period can be extended but the exact extension is not specified. 
· Option 2: (vivo)
· If the reception/transmission of the slots containing SL-PRS is dropped, the measurement period can be extended. RAN4 will specify how exactly the measurement period is extended, e.g.


Where, 
L is the number of SL-PRS sample not available at the UE during TSL RSTD for SL-PRS RSTD measurement, where L≤Lmax.
· Option 3: (Huawei)
· RAN4 not to define any impact of other SL procedures on the measurement period.
· Recommended WF
· Discuss the option(s).
Discussion:
Agreement:
The SL-PRS based measurement requirements apply provided no SL-PRS symbols are dropped during the measurement period. 
If the reception of the slots containing SL-PRS is dropped, the measurement period can be extended.

Issue 1-1-6: Impact of network coverage change
· Proposals
· Option 1a: (CATT, Huawei, Qualcomm)
· Do not define the SL-PRS based measurement period requirements when there is network coverage change. 
· Option 1b: (Nokia)
· RAN4 not to define the SL-PRS based measurement period requirements when there is network coverage change.
· SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to network coverage change. 
· Recommended WF
· Do not define the SL-PRS based measurement period requirements when there is network coverage change. 
· SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to network coverage change.
Discussion:
Agreement:
RAN4 not to define the SL-PRS based measurement period requirements when there is network coverage change.
SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to network coverage change. 

Issue 1-1-7: Impact of Uu link connection
· Proposals
· Option 1a: (CATT, Huawei, Nokia)
· Do not define the SL-PRS based measurement period requirements when there is Uu link connection distortion. 
· Option 1b: (OPPO, Nokia)
· SL-PRS measurement requirements apply provided that reception of the slots containing SL-PRS is not interrupted due to Uu operation. 
· Option 1c: (Qualcomm)
· RAN4 not to define any impact to SL-PRS measurement period due to Uu RLF, RRC re-establishment or handover.
· Option 2: (Ericsson)
· As a compromise, it is clarified in TS 38.133 for the SL-PRS based measurements that: 
When a UE in RRC_CONNECTED state is performing transmissions and/or reception for SL positioning operation, the UE shall meet all the requirements specified in Clause 6, which can cause interruptions in transmission or reception of SL-PRS during the on-going SL-PRS based measurements.
· Option 3: (Ericsson)
· If the SL-PRS resource availability is interrupted due to handover, RRC re-establishment, or RLF at the target or anchor UE, the SL positioning measurements shall be restarted in the new conditions (e.g., new cell or reestablished connection). The time until which the measurement shall be reported is extended accordingly.
· Recommended WF
· Discuss the option(s).
Discussion:
Agreement:
Further check this week whether the below is acceptable:
As a compromise, it is clarified in TS 38.133 for the SL-PRS based measurements that: 
When a UE in RRC_CONNECTED state is performing transmissions and/or reception for SL positioning operation, the UE shall meet all the requirements specified in Clause 6, which can cause interruptions in transmission or reception of SL-PRS during the on-going SL-PRS based measurements.

Issue 1-1-8: Necessity of independent Requirements for SL PRS-RSRP(P)
· Proposals
· Option 1: (Huawei)
· Remove the dedicated clauses for requirements for SL PRS-RSRP(P). 
· Clarify that SL PRS-RSRP(P), if configured, should follow the requirements defined for the main measurement for the corresponding positioning method. 
· Recommended WF
· Discuss the option(s).
Discussion:
Note: Already agreed in RAN4#110: Accuracy and measurement delay requirements for SL PRS-RSRP(P) are to be specified.
Agreement:
Further check the need for removing dedicated clauses for requirements for SL PRS-RSRP(P). 
· Send LS to RAN2 to ask whether SL PRS-RSRP and SL PRS-RSRPP can be reported without other measurements.
Carrier phase positioning (Agenda 6.12.2.2)
Issues recommended for discussion by moderator: 2-1-1/2/3/5
Issues prioritized during the AH: -
Topic #3: core [110bis][216] NR_pos_enh2_part3
LPHAP (Agenda 6.12.2.3)
Issues recommended for discussion by moderator: 
Issues prioritized during the AH: -
Topic #4: performance [110bis][214] NR_pos_enh2_part1
RedCap positioning (Agenda 6.12.3.3)
Issues recommended for discussion by moderator: 
For performance requirements performance requirements:
· RedCap positioning
· Issue 4-1-1-1: Bandwidth for accuracy requirement for RedCap positioning.
· Issue 4-1-1-2: Accuracy requirement for RedCap positioning.
· Issue 4-1-1-3: Accuracy requirement for RedCap positioning (reduced number of samples).
· Issue 4-1-1-4: Accuracy requirement for PRS-RSRP and PRS-RSRPP with Rx FH.
· Issue 4-1-1-5: Baseline for performance requirement for RedCap positioning.

Recommended issues related to test cases for the online discussion in order of decreasing priority.
· RedCap positioning
· Issue 4-1-2-2: Same test case for 1Rx and 2Rx RedCap UEs.
· Issue 4-1-2-4: Separate test cases for measurement delay and accuracy requirements for RedCap positioning.
Issues prioritized during the AH: -
PRS/SRS bandwidth aggregation (Agenda 6.12.3.4)
Issues recommended for discussion by moderator: 
For performance requirements performance requirements:
· PRS/SRS bandwidth aggregation
· Issue 5-1-1-1: Side condition for PRS aggregation accuracy requirements [Treated in ad hoc #1]
· Issue 5-1-1-2: Bandwidth for PRS aggregation accuracy requirements [Treated in ad hoc #1]
· Issue 5-1-1-7: Update to simulation assumption for PRS aggregation [Treated in ad hoc #1]
· Issue 5-1-1-3: Accuracy requirements for PRS-RSRP and PRS-RSRPP measurements based on aggregated PRS resources [Treated in ad hoc #1]
· Issue 5-1-1-(3): Accuracy requirements for 2 PFL and 3 PFL cases [Treated in ad hoc #1]
· Issue 5-1-1-8: Considerations for performance requirements for PRS aggregation.

Recommended issues related to test cases for the online discussion in order of decreasing priority.
· PRS/SRS bandwidth aggregation
· Issue 5-1-2-1: Considerations for test cases for PRS aggregation.

Issues prioritized during the AH#3: 5-1-1-8 
Issue 5-1-1-8: Considerations for performance requirements for PRS aggregation.
Background:
Core requirements in 38.133 are already defined for reduced number of samples (2) and 4 samples.
· Proposals
· Option 1: Nokia
· To define the performance requirements for PRS BW aggregation, use 4 measurement samples as a baseline.

· The measurement accuracy requirement for RSTD/UE Rx-Tx time difference should depend on the baseband sampling rate as well as the number of PFLs.

· Recommended WF
· Discuss the option(s).

Discussion:
Number of samples in accuracy requirements:
· Option 1: both reduced number of samples and 4 samples
· Option 2: 4 samples

Agreement: 
The number of samples in accuracy requirements for PRS bandwidth aggregation:
· Option 1: both reduced number of samples and 4 samples
FFS: The measurement accuracy requirement for RSTD/UE Rx-Tx time difference should depend on the baseband sampling rate as well as the number of PFLs.

Topic #5: performance [110bis][215] NR_pos_enh2_part2
SL positioning (Agenda 6.12.3.1)
Issues recommended for discussion by moderator: Sub topic 3-1: issue 3-1-1/3/4/6/7
Issues prioritized during the AH: -
Issue 3-1-6: Test case list
	Agreements in RAN4#110:
· Define measurement delay test cases for SL RSTD, SL RTOA, SL Rx-Tx and SL-AoA/ZoA. 
· Define measurement accuracy test cases for SL RSTD, SL Rx-Tx. 
· Further discuss whether and how to define delay test cases for SL RSRP and SL RSRPP. 
· Further discuss whether and how to define accuracy test cases for SL RSRP and SL RSRPP. 


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

	SL PRS measurement delay tests in RRC_CONNECTED
	

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

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

	1-3
	SL RTOA reporting delay test case in FR1
	

	1-4
	SL AOA reporting delay test case in FR1
	

	SL PRS measurement accuracy tests in RRC_CONNECTED
	

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

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


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

	General
	

	0-1
	SL PRS configuration
	A.3.x

	SL PRS measurement delay tests in RRC_CONNECTED
	

	1-1
	SL RSTD reporting delay test case in FR1 
	

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

	1-3
	SL RTOA reporting delay test case in FR1
	

	1-4
	SL AOA reporting delay test case in FR1
	

	SL PRS measurement accuracy tests in RRC_CONNECTED
	

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

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



Discussion:
Resolved when discussing the issue 1-1-8 (SL positioning core):
One possibility is to not define delay test cases for SL RSRP/RSRPP, regardless of whether the measurement delay requirements are defined or not.
SL RSRP/RSRPP accuracy test cases can be defined together with SL RSTD and SL Rx-Tx, respectively, in the same section, but as separate test cases T1 and T2.
Agreements:
Test cases:
· No test cases are defined to specifically verify measurement delay requirements for SL PRS-RSRP/RSRPP, regardless of whether the measurement delay requirements are specified for SL PRS-RSRP/RSRPP.
· Accuracy requirements for SL PRS-RSRP/RSRPP are verified when configured together with RSTD/RX-TX, respectively.
· Option 1a: separate section for testing SL PRS-RSRP/PRS-RSRPP, without verifying the accuracy of the other (SL RSTD/Rx-Tx) measurement, respectively
· Option 1b: separate section for testing SL PRS-RSRP/PRS-RSRPP, with verifying also the accuracy of the other (SL RSTD/Rx-Tx) measurement, respectively
· Option 2: same section for SL PRS-RSRP/RSRPP and SL RSTD/Rx-Tx, but different test cases - with and without SL PRS-RSRP/RSRPP.
Carrier phase positioning (Agenda 6.12.3.5)
Issues recommended for discussion by moderator: Sub topic 4-1: issue 4-1-1/2/3/5/6/7, issue 3-1-2 from work split
Issues prioritized during the AH: -
Topic #6: performance [110bis][216] NR_pos_enh2_part3
LPHAP (Agenda 6.12.3.2)
Issues recommended for discussion by moderator:
· Issue 1-2-2: combination of measurement types and RRC states
· Issue 1-2-1: whether to define accuracy TCs for LPHAP
· Issue 1-2-3: eDRX configurations
· Issue 1-2-7: UE types to be tested
Issues prioritized during the AH: -
0 Topic #7: Core draft CRs for all threads
General (AI 6.12.2.1)
	TDoc
	Title
	Source
	Comments
	Recommendation

	R4-2405196
	(NR_pos_enh2-Core) Modify positioning measurements related in RRC_INACTIVE state.
	ZTE Corp.
	Remove changes endorsed in RAN4#110. Remove CR#.
	Revise to R4-240xxxx



SL positioning (AI 6.12.2.2)
	TDoc
	Title
	Source
	Comments
	Recommendation

	R4-2404950
	Draft CR on core requirement for SL positioning measurement
	vivo
	Keep sections: 12A.6 and 12A.7 (align with R4-2405528)
	Revise to R4-240xxxx

	R4-2405528
	Draft CR for 38.133 on SL positioning RRM core requirements
	Ericsson
	Keep sections: 12A.1-12A.5 (align with R4-2404950)
	Revise to R4-240xxxx

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


Carrier Phase positioning (AI 6.12.2.2)
	TDoc
	Title
	Source
	Comments
	Recommendation

	R4-2405506
	DraftCR to TS38.133 Carrier phase based positioning core requirements
	Ericsson
	
	Can be endorsed?

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

	R4-2405884
	Draft CR 38.133 Corrections to measurement period requirements for NR CPP
	Nokia
	Remove changes to 9.9.8.5, they are not needed
	Revise to R4-240xxxx


LPHAP (AI 6.12.2.3)
	TDoc
	Title
	Source
	Comments
	Recommendation

	R4-2404904
	(NR_pos_enh2-Core) Draft CR on UE transmit timing for positioning measurements
	CMCC
	
	Merged with R4-2405579

	R4-2405508
	DraftCR to TS38.133 LPHAP core requirements
	Ericsson
	
	Can be endorsed?

	R4-2405579
	draftCR on RRM requirements for LPHAP
	Huawei, HiSilicon
	
	Can be endorsed?


RedCap positioning (AI 6.12.2.4)
	TDoc
	Title
	Source
	Comments
	Recommendation

	R4-2404422
	Draft CR on core requirements of RedCap UE positioning
	CATT
	Consider removing sections with R4-2405581
	Revise to R4-240xxxx

	R4-2405510
	DraftCR to TS38.133 RedCap positioning core requirements
	Ericsson
	Revise based on the new agreement on Rx FH core part and remove the overlapping part with R4-2404422
	Revise to R4-240xxxx

	R4-2405581
	draftCR on RRM requirements for RedCap positioning
	Huawei, HiSilicon
	Consider R4-2404422 for sections 9.9A.2.6.1 and 9.9A.3.6.1
	Revise to R4-240xxxx

	R4-2405813
	Draft CR on bandwidth in measurement for RedCap positioning
	Nokia
	No agreement in the meeting
	Noted


PRS/SRS bandwidth aggregation (AI 6.12.2.4)
	TDoc
	Title
	Source
	Comments
	Recommendation

	R4-2404423
	Draft CR on core requirements of BW aggregation positioning
	CATT
	remove overlapping parts with R4-2405511 and R4-2405582
	Revise to R4-240xxxx

	R4-2405511
	DraftCR to TS38.133 Bandwidth aggregation for positioning core requirements
	Ericsson
	
	Merged with R4-2405582

	R4-2405582
	draftCR on RRM requirements for PRS CA
	Huawei, HiSilicon
	Consider R4-2404423 and R4-2405511 for sections 5.6.2.6 and 5.6.4.6
	Revise to R4-240xxxx


1 Topic #8: Perf draft CRs and other documents for approval for all threads

	TDoc
	Title
	Source
	Comments
	Recommendation

	R4-2405513
	Skeleton for accuracy and report mapping for Rel. 18 positioning
	Ericsson
	10.1A.X/Y/Z/X1, 10.1.X/Y/Z/X1/Y1/Z1
	Can be endorsed?

	R4-2405530
	Draft CR for 38.133 on SL positioning performance requirements
	Ericsson
	3, A.9A, B.4A
	Can be endorsed?

	R4-2405512
	Work split on performance requirements for Rel. 18 positioning features
	Ericsson
	
	Noted

	R4-240xxxx
	Work split on performance requirements
	Ericsson
	
	New document: R4-240xxxx

	R4-240xxxx
	WF on RedCap positioning and PRS/SRS bandwidth aggregation
	Ericsson
	
	New document: R4-240xxxx

	R4-240xxxx
	WF on SL positioning and carrier phase positioning
	CATT
	
	New document: R4-240xxxx

	R4-240xxxx
	WF on LPHAP
	Huawei
	
	New document: R4-240xxxx

	R4-240xxxx
	LS to RAN2 (“LS on SL positioning measurements”)
	Huawei
	
	New document: R4-240xxxx



Topic #9: Work split and testing principles for the performance part of the WI
Issues recommended for discussion by moderator: 
· General aspects:
· Issue 3-1-1: Timeline for DraftCR submissions [Treated in ad hoc #1]
· Issue 3-1-2: Test case for carrier phase positioning – moved to Topic#5/CPP
· Issue 3-1-3: Testing principles for Rel. 18 positioning.
Issues prioritized during the AH: -
Annex: Remaining issues after ad hoc #3 which were not discussed
Core part
SL positioning (Agenda 6.12.2.2)
Issue 1-1-4: UE behaviour and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Tx side 
· Proposals
· Option 1a: (CATT, OPPO)
· When the synchronization reference source change occurs during the measurement period at Tx side, e.g., UE receives an updated sl-RTD-Info, the measuring UE shall restart the SL PRS-based timing measurements (SL Rx-Tx, SL RSTD, and SL RTOA). 
· Option 1b: (Ericsson)
· To ensure that the restart of the SL measurement due to the synch source change is not too much delayed, RAN4 specifies the time until which the UE shall report the restarted measurement (e.g., as in LTE) which is extended by the measurement period with each restart (K): 
 .
· No need to specify the maximum allowed value for the number K of restarts.
· Option 2: (Huawei)
· For synchronization reference source change occurs at Tx side, measurement accuracy requirements do not apply and no specific UE behaviour is defined.
· Option 3: (Nokia)
· RAN4 to send an LS to RAN1 for getting clarification on how the measuring UE is informed about the synchronization reference source change at the Tx UE side. 
· Option 4: (Qualcomm)
· If a UE receives an updated sl-RTD-Info while performing SL RSTD or SL RTOA measurements, the UE is allowed to restart the measurements and the measurement period can be longer.
· Recommended WF
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.
Carrier phase positioning (Agenda 6.12.2.2)
Issue 2-1-2: Clarification on the PRS measurement period requirements for DL RSCP/DL RSCPD
	Agreements in RAN4#110:
Issue 2-1-1: Clarification on the PRS measurement period requirements for DL RSCP/DL RSCPD: 
Agreements:
· Define CPP measurement requirements with multiple PFLs used for legacy measurements and CPP measurements done on a single PFL
· When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3 (Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted):
· For a single PFL: existing requirements without time window apply.
· FFS: When multiple PFLs are configured for legacy measurements.
· FFS: For UE configured for DL RSCPD with RSTD, when [LMF does not request the UE to perform legacy measurements in the measurement time window or] UE does not support FG 41-2-8 (Support to perform legacy measurements inside the indicated time window only for DL TDoA):
· For a single PFL: existing requirements ignoring time window apply for legacy measurements, [FFS requirements for RSCPD].
· FFS: When multiple PFLs are configured for legacy measurements.
· FFS: For UE configured for DL RSCP with UE Rx-Tx, when [LMF does not request the UE to perform legacy measurements in the measurement time window or] UE does not support FG 41-2-9 (Support to perform legacy measurements inside the indicated time window only for multi-RTT):
· For a single PFL: existing requirements ignoring time window apply for legacy measurements, [FFS requirement for RSCP].
· FFS: When multiple PFLs are configured for legacy measurements.


Proposals
· For UE configured for CPP measurement with legacy measurement, When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3, 
· Option 1: (CATT)
· existing requirements without time window apply for both legacy measurement and CPP measurement. 
· Option 2: (Ericsson)
· UEs perform single sample carrier phase measurement on a per PFL basis and the existing requirement without time window apply.
· For DL-RSCPD measurement the reference and target TRPs measured by the UE are in the same PFL.
· Option 3: (Huawei)
· for the case of multiple PFLs, existing requirements without time window apply and UE is only required to report CP for one PFL.
· Option 4: (Qualcomm)
· When multiple PFLs are configured in the DL PRS assistance data, 
· Measurement requirements are independent of the time windows (if configured). i.e.  for the indicated PFL j is calculated counting PRS resources outside the time windows.
· If the LMF does not indicate a PFL for CPP measurements, the selection of the PFL for CPP measurements is up to UE implementation.
· For UE configured for CPP measurement with legacy measurement, when UE is configured with time window  and does not support FG 41-2-8/41-2-9, 
· Option 1: (CATT)
· The existing requirements without time window apply for legacy measurement.
· The requirements with time window apply for CPP measurement.
· Option 2: (Ericsson)
· UEs perform single sample carrier phase measurement on a per PFL basis and the existing requirement without time window apply.
· For DL-RSCPD measurement the reference and target TRPs measured by the UE are in the same PFL.
· Option 3: (Huawei)
· existing requirements without time window apply for legacy measurements, but UE is not required to report CP if the resource set(s) associated to the window have occasions outside the time window.
· Option 4: (Qualcomm)
· When DL RSCPD is reported with RSTD, if the UE does not support FG 41-2-8 and the LMF configures measurement time windows, the time window(s) are not considered when calculating  for the indicated PFL j.
· When DL RSCP is reported with UE Rx-Tx, if the UE does not support FG 41-2-9 and the LMF configures measurement time windows, the time window(s) are not considered when calculating  for the indicated PFL j.
· Option 5: (Nokia)
· RAN4 not to define measurement period requirements in case of multiple PFLs and legacy measurements performed sequentially over PFLs with periodic time window measurements for CPP, as the measurement period for the same PFL may generally differ.
Recommended WF: 
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.

Issue 2-1-3: The impact of carrier frequency offset
Background:
Agreements (RAN4#110): 
· Frequency errors in general are already in the latest simulation assumptions.
· The issue can be more relevant for larger separation in time.
· The interested companies can bring simulation results, showing the difference compared to the baseline simulations results (current simulation results).
· All companies: to clarify their assumptions on frequency errors, if any.
· The current baseline for defining accuracy requirements: the agreed simulation assumption in R4-2321459.
Agreements (before RAN4#110): 
· No consensus in RAN4 on whether or not to specify UE behavior or requirements related to measurement of carrier frequency offset in Rel-18 core part. RAN4 can close the WI core part without further agreement on this issue. 
· FFS whether and how to account for carrier frequency offset in the accuracy requirements in performance part. 
RAN1 agreements (TR 38.859, p.45):
· The evaluation results from the sources ([73], [77], [81], [82], [85]) show that the initial phases of the transmitter and the receiver can be removed effectively by the double differential technique.

Proposals
· Option 1: (Huawei)
· The accuracy requirements for CP measurement apply provided that the two PRS resources for calculating RSCPD or relative RSCP are located in the same set of symbols. 
· Option 2: (Lenovo)
· Define a common reference time and refer the DL-PRS carrier phase measurements to this reference time by subtracting the phase rotation due to the carrier frequency offset in the time interval between the DL-PRS and the reference time from the carrier phase measurement.
· Define the referred carrier phase difference as the difference between the referred carrier phase measurements.  
· Define the same common reference time for the UE and the PRU.
· The UE and the PRU report either the referred carrier phase measurements or the carrier phase difference measurements computed using the referred carrier phase measurements.
· Proposals 1-4 are equally applicable to remove the errors due to carrier frequency offsets when the UE and PRU take measurements in different slots. 
· Option 3: (Nokia)
· RAN4 to investigate measures for mitigating the impact due to carrier frequency offset in the TRP transmissions and UE/PRU receptions, in order to improve the quality of the CP estimate.
· RAN4 to agree a model for CFO compensation at UE side in order to evaluate the CFO impact on DL RSCPD and DL RSCP measurement accuracy. 
· Option 4: (Ericsson)
· RAN4 to not further discuss methods to mitigate impact of carrier frequency offset on CPP measurements. 
· Option 5: (Qualcomm)
· RSCPD accuracy derived from RAN4 simulations applies assuming zero carrier frequency error at the UE and TRPs. 
· RAN4 to add margin to the RSCPD accuracy derived from RAN4 simulations to account for residual frequency errors. 
Recommended WF: 
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.

Issue 2-1-5: The impact of AGC phase offset 
Proposals
· Option 1: (Nokia)
· RAN4 to specify UE behavior to keep single / same AGC level for both ToA measurements for reference TRP and target TRP in order to perform the RSCPD measurement. 
Recommended WF: 
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.
Issue 2-1-1: Measurement period requirements for DL RSCP/DL RSCPD with multiple PFLs configured
Proposals
· Option 1: (Qualcomm)
· When DL RSCPD is reported with RSTD and DL RSCPD is measured in the indicated PFL j with periodic time windows, the measurement period is given by

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

· FFS how to adapt the requirement for aperiodic time window
Recommended WF: 
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.

LPHAP (Agenda 6.12.2.3)
Issue 1-1-1: Clarification for autonomous TA adjustment
· Proposals
· Option 1 (E///): 
· New UL timing in current camping cell is 
TDL_new - TAold + 2*(TDL_old - TDL_new)
· TAold is the TA after autonomous adjustment in the last camped cell, 
· TDL_old and TDL_new are the DL timing of the last camp cell and current camped cell.
· Option 2 (HW): 
· New UL timing in current camping cell is 
TDL_new - TAadjusted, and 
TAadjusted = TAold + 2*(TDL_new - TDL_old)
· TAadjusted is the TA after adjustment in the current camped cell, 
· TAold is the TA applied in the last camped cell,
· TDL_old and TDL_new are the DL timing of the last camp cell and current camped cell.
· Recommended WF
· Discuss the options.
· The two options give same UL timing at cell reselection, but option 1 is the form of UL timing adjustment, while option 2 in the form of TA adjustment. 
· There is also small difference in the description of TAold.
Discussion:
Not discussed in ad hoc #3.
Performance part
RedCap positioning (Agenda 6.12.3.3)
Issue 4-1-1-1: Bandwidth for accuracy requirement for RedCap positioning.

Proposals
· Option 1: CATT
· The bracketed values are proposed extended bandwidth values for RedCap UE in FR1:
· 15 kHz: 5, 10, 20, [50, 80, 100] MHz
· 30 kHz: 10, 20, [50, 80, 100] MHz
· 60 kHz: 20, [50, 100] MHz.
· The bracketed values are proposed extended bandwidth values for RedCap UE in FR2: 
· 60 kHz: 20, 50, 100, [200, 300, 500] MHz
· 120 kHz: 50, 100, [200, 300, 500] MHz
· The values outside brackets can be starting points for accuracy requirements without FH.

· Option 2: HW
· For RedCap with FH, RAN4 to discuss the per hop BW and total measurement BW across all hops for defining accuracy requirements.

· Option 3: Nokia
· RAN4 should define the different accuracy requirements depending on the number of hops within a single MG occasion.

· Option 4: QC
· Define measurement accuracy requirements for RSTD with Rx FH and 2Rx in AWGN based on the total PRS bandwidth, PRS bandwidth per hop and overlap between hops (1 RB) in the simulation assumptions. The requirement in each row applies for a multi-hop RSTD measurement provided:
a. the minimum expected measured PRS BW is equal or larger than the total PRS BW listed in that row, and
b. the max BW per hop (component 1 of FG 13-1) supported by the UE is equal or larger to the value listed in that row.
  
	FR
	Total PRS BW (PRBs)
	SCS (kHz)
	PRS BW per hop (MHz)
	sample rate (Tc)
	Num. samples
	Accuracy [5%, 95%] (Tc)

	
	
	
	
	
	
	SINRref = -3 dB,
SINRi = -6 dB

	FR1
	≥ 272
	15
	≥ 10
	32
	2
	±X1

	
	≥ 272
	30
	≥ 20
	16
	2
	±X2

	
	≥ 132
	60
	≥ 20
	16
	2
	±X3

	FR2
	≥ 272
	60
	≥ 50
	8
	2
	±X4

	
	≥ 272
	120
	≥ 100
	4
	2
	±X5



	FR
	Total PRS BW (PRBs)
	SCS (kHz)
	PRS BW per hop (MHz)
	sample rate (Tc)
	Num. samples
	Accuracy [5%, 95%] (Tc)

	
	
	
	
	
	
	SINRref = -6 dB,
SINRi = -13 dB

	FR1
	≥ 272
	15
	≥ 10
	32
	4
	±Y1

	
	≥ 272
	30
	≥ 20
	16
	4
	±Y2

	
	≥ 132
	60
	≥ 20
	16
	4
	±Y3

	FR2
	≥ 272
	60
	≥ 50
	8
	4
	±Y4

	
	≥ 272
	120
	≥ 100
	4
	4
	±Y5



· Define measurement accuracy requirements for RSTD with Rx FH and 1Rx in AWGN based on the total PRS bandwidth, PRS bandwidth per hop and overlap between hops (1 RB) in the simulation assumptions. The requirement in each row applies for a multi-hop RSTD measurement provided:
a. the minimum expected measured PRS BW is equal or larger than the total PRS BW listed in that row, and
b. the max BW per hop (component 1 of FG 13-1) supported by the UE is equal or larger to the value listed in that row.
  
	FR
	Total PRS BW (PRBs)
	SCS (kHz)
	PRS BW per hop (MHz)
	sample rate (Tc)
	Num. samples
	Accuracy [5%, 95%] (Tc)

	
	
	
	
	
	
	SINRref = -3 dB,
SINRi = -6 dB

	FR1
	≥ 272
	15
	≥ 10
	32
	2
	±X1

	
	≥ 272
	30
	≥ 20
	16
	2
	±X2

	
	≥ 132
	60
	≥ 20
	16
	2
	±X3



	FR
	Total PRS BW (PRBs)
	SCS (kHz)
	PRS BW per hop (MHz)
	sample rate (Tc)
	Num. samples
	Accuracy [5%, 95%] (Tc)

	
	
	
	
	
	
	SINRref = -6 dB,
SINRi = -13 dB

	FR1
	≥ 272
	15
	≥ 10
	32
	4
	±Y1

	
	≥ 272
	30
	≥ 20
	16
	4
	±Y2

	
	≥ 132
	60
	≥ 20
	16
	4
	±Y3


· Define measurement accuracy requirements for UE Rx-Tx with Rx FH and 2Rx in AWGN based on the total PRS bandwidth, PRS bandwidth per hop and overlap between hops (1 RB) in the simulation assumptions. The requirement in each row applies for a multi-hop Rx-Tx measurement provided:
a. the minimum expected measured PRS BW is equal or larger than the total PRS BW listed in that row, and
b. the max BW per hop (component 1 of FG 13-1) supported by the UE is equal or larger to the value listed in that row.

	FR
	Total PRS BW (PRBs)
	SCS (kHz)
	PRS BW per hop (MHz)
	sample rate (Tc)
	Num. samples
	Accuracy [90%] (Tc)

	
	
	
	
	
	
	SINR = 0 dB
	SINR = -6 dB

	FR1
	≥ 272
	15
	≥ 10
	32
	2
	X1a
	X1b

	
	≥ 272
	30
	≥ 20
	16
	2
	X2a
	X2b

	
	≥ 132
	60
	≥ 20
	16
	2
	X3a
	X3b



	FR
	Total PRS BW (PRBs)
	SCS (kHz)
	PRS BW per hop (MHz)
	sample rate (Tc)
	Num. samples
	Accuracy [90%] (Tc)

	
	
	
	
	
	
	SINR = -3 dB
	SINR = -13 dB

	FR1
	≥ 272
	15
	≥ 10
	32
	2
	Y1a
	Y1b

	
	≥ 272
	30
	≥ 20
	16
	2
	Y2a
	Y2b

	
	≥ 132
	60
	≥ 20
	16
	2
	Y3a
	Y3b




· Recommended WF
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.

Issue 4-1-1-2: Accuracy requirement for RedCap positioning.

· Proposals
· Option 1: CATT
· RAN4 follow the following steps to define accuracy requirements for cases with and without FH: 
· Step 1: Define candidate accuracy requirements for both cases with and without FH separately. 
· Step 2: If possible, RAN4 try to merge two sets of accuracy requirements for cases with and without FH into one accuracy table to reduce specification redundancy.

· Option 2: 
· Option 2a (CMCC, HW): 
· For RedCap with 2RX without FH, existing accuracy requirements are reused except for the applicable BW.
· Option 2b (HW):
· For RedCap with 1RX without FH, new accuracy requirements are defined based on the agreed Es/Iot side condition and related simulation results. 
· RAN4 to define new accuracy requirements for FH instead of re-using the requirements for non-FH.

· Option 3: E///
· Accuracy requirements are different for the cases with and without Rx FH for the scenario where the total PRS BW after all hops is larger than the PRS BW without Rx FH.
· Accuracy requirements can be same for the cases with and without Rx FH for the scenario where the total PRS BW after all hops is equal to the PRS BW without Rx FH.

· Option 4: Nokia
· The accuracy requirements with FH and without FH should be different.

· Recommended WF
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.

Issue 4-1-1-3: Accuracy requirement for RedCap positioning (reduced number of samples).

· Proposals
· Option 1: E///
· Reduced sample RSTD accuracy requirement for 1 Rx RedCap UE with and without Rx FH in FR1 is defined for the AWGN propagation condition only. The requirement is defined for the side condition -3 dB for reference cell and -6 dB for target cell.
· Reduced sample RSRP/UE Rx-Tx accuracy requirement for 1 Rx RedCap UE with and without Rx FH in FR1 is defined for the AWGN propagation condition only. The requirements are defined for 0 dB and -6 dB side conditions.
· Reduced sample PRS-RSRPP accuracy requirement for 1 Rx RedCap UE with and without Rx FH in FR1 is defined for the Two-Tap channel model only. The requirements are defined for 0 dB and -6 dB side conditions.
· Reduced sample RSTD/RSRP/UE Rx-Tx accuracy requirement for 2 Rx RedCap UE with and without Rx FH is only defined for the AWGN propagation condition. The requirement is defined for Rel. 17 side conditions.
· Reduced sample PRS-RSRPP accuracy requirement for 2 Rx RedCap UE with and without Rx FH is only defined for the Two-Tap channel model only. The requirement is defined for Rel. 17 side conditions.

· Tentative agreement:
· Reduced sample RSTD accuracy requirement for 1 Rx RedCap UE with and without Rx FH in FR1 is defined for the AWGN propagation condition only. The requirement is defined for the side condition -3 dB for reference cell and -6 dB for target cell.
· Reduced sample RSRP/UE Rx-Tx accuracy requirement for 1 Rx RedCap UE with and without Rx FH in FR1 is defined for the AWGN propagation condition only. The requirements are defined for 0 dB and -6 dB side conditions.
· Reduced sample PRS-RSRPP accuracy requirement for 1 Rx RedCap UE with and without Rx FH in FR1 is defined for the Two-Tap channel model only. The requirements are defined for 0 dB and -6 dB side conditions.
· Reduced sample RSTD/RSRP/UE Rx-Tx accuracy requirement for 2 Rx RedCap UE with and without Rx FH is only defined for the AWGN propagation condition. The requirement is defined for Rel. 17 side conditions.
· Reduced sample PRS-RSRPP accuracy requirement for 2 Rx RedCap UE with and without Rx FH is only defined for the Two-Tap channel model only. The requirement is defined for Rel. 17 side conditions.

· Recommended WF
· Agree on tentative agreement.
Discussion:
Not discussed in ad hoc #3.

Issue 4-1-1-4: Accuracy requirement for PRS-RSRP and PRS-RSRPP with Rx FH.

· Proposals
· Option 1: QC
· For PRS-RSRP and PRS-RSRPP measurements with FH, apply the measurement accuracy requirements without FH defined for the corresponding PRS BW per hop.

· Recommended WF
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.
Issue 4-1-1-5: Baseline for performance requirement for RedCap positioning.

· Proposals
· Option 1: Nokia
· Using 4 measurement samples should be the baseline to define the performance requirements.
· Using 1 UE Rx antenna for FR1 and 2 UE Rx antennas for FR2 should be the baseline to define the performance requirements.

· Recommended WF
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.
Issue 4-1-2-2: Same test case for 1Rx and 2Rx RedCap UEs.

· Proposals
· Option 1: HW
· Define a single set of TCs for 1RX and 2RX RedCap UEs.

· Option 2: QC
· For RedCap positioning measurement delay test cases in FR1, define common test cases for 1Rx and 2Rx, setting the side condition so that it applies to both types of devices.

· Recommended WF
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.
Issue 4-1-2-4: Separate test cases for measurement delay and accuracy requirements for RedCap positioning.

· Proposals
· Option 1: HW
· Use a single set of TCs to verify both delay and accuracy for RedCap UE with FH.

· Option 2: E///
· Test cases for measurement delay requirements needs to be defined for both without FH and with FH cases. Rel. 17 test cases are reused to define measurement delay test cases for without FH case.
· Test cases for measurement accuracy requirements need to be defined for both without FH and with FH cases. Rel. 17 accuracy test cases are reused to define accuracy test case for 2Rx RedCap UE for the without FH case.

· Option 3: CMCC
· For RedCap positioning, it is proposed to define delay and accuracy tests for RSTD, PRS-RSRP, UE Rx-Tx time difference and PRS-RSRPP.

· Recommended WF
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.
PRS/SRS bandwidth aggregation (Agenda 6.12.3.4)
Issue 5-1-2-1: Considerations for test cases for PRS aggregation.

· Proposals
· Option 1: CATT
· The existing test cases for positioning can be used as baseline. Different number of aggregated PFLs/total aggregated bandwidths should be considered when specifying configurations. The test case lists for delay requirements and accuracy requirements are provided in Table 5 and Table 6 respectively. Check Table 5 and Table 6 in R4-2404425 for details.

· Option 2: HW
· For RRM test for PRS CA, only set up the PRS resources for aggregate measurement.

· Recommended WF
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.
SL positioning (Agenda 6.12.3.1)
Issue 3-1-1: SINR side conditions
· Proposals
For SL RSTD, 
· Option 1: (CATT, CMCC, vivo)
· [-3, -6] dB for reference and target UE. 
· Option 2: (OPPO, Ericsson, Nokia)
· [0, -6] dB for reference and target UE.
· Option 3: (Huawei, Qualcomm)
· (0, -3) dB for reference and target UE.
For SL UE Rx-Tx and SL RSRP(P), 
· Option 1: (CATT, CMCC, vivo, OPPO, Ericsson)
· -6 dB for SL PRS RSRP/RSRPP and SL UE Rx-Tx. 
· Option 2: (Huawei)
· -3 dB for SL PRS RSRP/RSRPP and SL UE Rx-Tx for the target UE. 
· Option 3: (Qualcomm)
· Define two side conditions for SL Rx-Tx, SL PRS-RSRP and SL PRS-RSRPP:  0 dB and -3 dB.
· Option 4: (Nokia)
· Define SINR condition for SL Rx-Tx, SL-PRS RSRP and SL-PRS RSRPP: - 6 dB and 0 dB. 
For SL AoA and SL RTOA, 
· Option 1: (OPPO, Ericsson) 
· [-6] dB for SL AoA, SL RTOA measurements. 
· Recommended WF
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.
Issue 3-1-3: Assumptions to define SL PRS measurement accuracy requirements
· Proposals
· Option 1: (CATT, Qualcomm)
· One set of requirements is defined for all the comb configurations including both fully staggered and partially staggered (half comb). 
· Option 2: (OPPO, Huawei)
· Reuse the channel of Uu counterparts for SL PRS measurement.
· Option 3: (Qualcomm)
· For measurement accuracy requirements with multiple samples (Nsample = 4), do not assume coherent combining between samples. 
· Option 4: (Nokia)
· Define measurement accuracy requirements for SL-PRS based RSTD, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP
· independent of SL-PRS comb size,
· for measurements derived from SL-PRS transmissions/receptions on a single carrier and single numerology,
· without coherent combining between samples,
· for same channel profiles as defined for Uu
· for measurement samples 1 or 4 depending on the RB number of PRS BW (lower/equal or higher than 48 RB) 
· Recommended WF
· Can option 4 be agreed?
Discussion:
Not discussed during ad hoc #3.
Issue 3-1-4: Measurement accuracy requirements
	Agreements in RAN4#110:
· Update the definition of Nsample as the following: 
·  = 1 for SL-PRS BW > 48 PRBs,
·  = 4 for SL-PRS BW ≤ 48 PRBs
· FFS whether for 48 PRBs SL-PRS BW a lower number of samples can be used based on performance results. 


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

	
	
	
	
	

	Tc 
	dB
	kHz
	RB
	

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

	
	
	
	> 48
	1

	[TBD]
	
	30
	≤ 48
	4

	
	
	
	> 48
	1

	[TBD]
	
	60
	≤ 48
	4

	
	
	
	> 48
	1


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

	
	
	
	
	

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

	
	
	
	≥ 96
	1

	[TBD]
	
	30
	≥ 24
	4

	
	
	
	≥ 48
	[1]

	
	
	
	≥ 96
	1

	[TBD]
	
	60
	≥ 24
	4



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

	
	
	
	
	

	Tc 
	dB
	kHz
	RB
	

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

	
	
	
	[≥ 48]
	[1]

	
	
	
	[≥ 96]
	[1]

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

	
	
	
	[≥ 48]
	[1]

	
	
	
	[≥ 96]
	[1]

	[X+]
	
	60
	[≥ 24]
	[4]



Discussion:
Not discussed during the meeting.
Issue 3-1-7: Test configurations
· Proposals
· Option 1: (CATT)
· Define SL PRS configurations for test as listed in table 3 and the other configurations can use the existing V2X test as baseline. 
· Table 3: SL PRS configurations for test
	PRS Parameters
	Values

	SL PRS transmission for different SL UE
	TDMed in different slots

	SCS
	15kHz, 30kHz

	PRS comb size
	4, 2

	Number of PRS symbol
	4

	SL PRS resource time gap (slot)
	1

	RB numbers containing PRS within channel BW 
	48，96

	Resource pool 
	dedicated

	Note 1:	Unless otherwise specified in the test case


· Option 2: (vivo)
· RAN4 to define test propagation conditions as AWGN channel for: 
Delay test cases: SL RSTD, SL RTOA, SL Rx-Tx, SL-AoA/ZoA and, 
Accuracy test cases: SL RSTD, SL Rx-Tx, SL RSRP reported with SL RSTD and SL RSRP reported with SL Rx-Tx.
· RAN4 to consider whether to define test propagation conditions as 2-tap channel for accuracy test cases: SL RSRPP reported with SL RSTD and SL RSRPP reported with SL Rx-Tx.
· RAN4 to define the test cases for dedicated resource pool and shared resource pool as test configurations, and the SL PRS configurations could apply to both types of resource pool. 
· Option 3: (Ericsson)
· For each SL positioning measurement type, test cases for core requirements for SL positioning measurements are defined at least for both:
· 1 sample, and
· 4 samples.
· For each SL positioning measurement type (for which accuracy requirements are defined), test cases for measurement accuracy requirements are defined for both:
· 1 sample, and
· 4 samples.
· Option 4: (Huawei)
· RAN4 to consider the following SL PRS related parameters for the test.
· (symbol num, comb size): (4, 4) and (2, 4)
· BW: 48 RB for delay test
· Es/Iot: 3dB (to ensure 100% PSCCH decoding)
· RAN4 to consider the following SL PRS transmission pattern for the delay test.
· TX UE1: slot n
· TX UE2: slot n + 1 and slot n + 100ms
· Define SL positioning test cases using only AWGN and 2-tap channel (for SL PRS RSRPP) propagation conditions. 
· Option 5: (Qualcomm)
· Define SL positioning test cases only with AWGN propagation condition. 
· Define SL PRS configurations for SL positioning test cases that apply to both shared and dedicated resource pools
· No TDM of SL PRS from different UEs in the same slot
· No comb-based multiplexing of SL PRS from different UEs in the same slot
· No FDM of SL PRS from different UEs in the same slot
· FFS whether to use the 2-tap channel for testing SL PRS-RSRPP measurement accuracy.
· Recommended WF
· Discuss the option(s) considering the following aspects.
· SL PRS configurations
· SL PRS transmission pattern
· Propagation conditions
· Type of resource pool
· Sample number
· Es/Iot condition
Discussion:
Not discussed in ad hoc #3.

Carrier phase positioning (Agenda 6.12.3.5)
Issue 4-1-1: Side condition
Background:
Agreements from RAN4#109 [2]:
·       Define DL RSCPD measurement accuracy requirements for side condition [-3, -6] dB if RSTD measurement is done with reduced number of samples.
·       FFS: Define DL RSCPD measurement accuracy requirements for side condition [-6, -13] dB if RSTD measurement is done over 4 samples.

Proposals
· For DL RSCPD measurement: 
· Option 1: (CATT, Qualcomm, Nokia(P2 in R4-2405883))
· Two sets of side conditions: [-6, -13]dB and [-3, -6]dB 
· Option 2: (Ericsson, Huawei)
· [-6, -13] dB. 
· For relative DL RSCP measurement: 
· Option 1: (CATT, Qualcomm)
· Two sets of side conditions: [-6, -13]dB and [-3, -6]dB 
· Option 2: (Huawei)
· [-3, -13]dB 
· Option 3: (Nokia)
· Two sets of side conditions: [-3, -13]dB and [0, -6]dB 
Recommended WF: 
· Discuss the option(s).
Discussion:
Not discussed in ad hoc #3.
Issue 4-1-2: DL RSCPD absolute accuracy requirements
Proposals
· Proposal 1: (CATT, CMCC, OPPO, Ericsson, Huawei, Qualcomm)
· Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers as used in existing RSTD and UE Rx-Tx accuracy requirements. 
· Proposal 2: (OPPO)
· On top of simulated CPP measurement results, additional margins for frequency drift and RF calibration should be considered when defining RSCPD and relative RSCP accuracy requirements. 
· Proposal 3: (Qualcomm)
· RAN4 to add margin to the RSCPD accuracy derived from RAN4 simulations to account for residual frequency errors
Recommended WF: 
· Take proposal 1 as baseline, i.e., the following tables are used as baseline structure to define DL RSCPD absolute accuracy requirements. 
· Whether side condition [-3, -6] is needed depends on the discussion in issue 4-1-1. 
· Discuss DL RSCP relative accuracy requirements in issue 4-1-3 after the side condition is decided. 
· Discuss proposal 2. 
· Table 1: DL RSCPD absolute accuracy in FR1 for AWGN channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1

	Tc Note 5
	dB
	kHz
	RB

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

	[TBD]
	
	
	≥ 52

	[TBD]
	
	
	≥ 104

	[TBD]
	
	30 
	≥ 24

	[TBD]
	
	
	≥ 48

	[TBD]
	
	
	≥ 132

	[TBD]
	
	60
	≥ 24

	[TBD]
	
	
	≥ 64

	[TBD]
	
	
	≥ 132

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

	[TBD]
	
	
	≥ 104

	[TBD]
	
	30
	≥ 48

	[TBD]
	
	
	≥ 132

	[TBD]
	
	60
	≥ 64

	[TBD]
	
	
	≥ 132


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

	Tc Note 5
	dB
	kHz
	RB

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

	[TBD]
	
	
	≥ 64

	[TBD]
	
	
	≥ 132

	[TBD]
	
	120
	≥ 32

	[TBD]
	
	
	≥ 64

	[TBD]
	
	
	≥ 128

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

	[TBD]
	
	
	≥ 132

	[TBD]
	
	120
	≥ 64

	[TBD]
	
	
	≥ 128


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

	Tc Note 5
	dB
	kHz
	RB

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

	[TBD]
	
	
	≥ 104

	[TBD]
	
	30
	≥ 48

	[TBD]
	
	
	≥ 132

	[TBD]
	
	60
	≥ 64

	[TBD]
	
	
	≥ 132


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

	Tc Note 5
	dB
	kHz
	RB

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

	[TBD]
	
	
	≥ 132

	[TBD]
	
	120
	≥ 64

	[TBD]
	
	
	≥ 128



Discussion:
Not discussed in ad hoc #3.
Issue 4-1-3: DL RSCP relative accuracy requirements
Proposals
· Proposal 1: (CATT, OPPO)
· Reuse DL RSCPD accuracy requirements if the side conditions are the same. 
Recommended WF: 
· Discuss the proposal (s).
Discussion:
Not discussed in ad hoc #3.
Issue 3-1-2 (from work split): Test case for carrier phase positioning

· Proposals
· Option 1: E///
· For carrier phase-based positioning, test cases are only defined for the case where the UE is configured to perform carrier phase measurement with legacy positioning measurements within the configured measurement time window.
 
· Tentative agreement:
· For carrier phase-based positioning, test cases are only defined for the case where the UE is configured to perform carrier phase measurement with legacy positioning measurements within the configured measurement time window.

· Recommended WF
· Agree on tentative agreement.

Discussion:
Not discussed in ad hoc #3.
Issue 4-1-5: Test case list
Proposals
· Proposal 1: (CATT, Huawei, CMCC)
· RAN4 to define TCs for CPP based on following combinations
· RSTD with RSCPD, UE Rx-Tx with RSCP
· RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE
· FR1, FR2
· Delay, accuracy 
Recommended WF: 
· Use the following table to discuss the test case list: 
Table 5: Test list for CPP measurement
	Set
	PRS measurement test case scenarios
	Impacted section in TS 38.133

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

	PRS measurement delay tests 
	

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

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

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

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

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

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

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

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

	PRS measurement accuracy tests
	

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

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

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

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

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

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

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

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

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



Discussion:
Not discussed in ad hoc #3.
Issue 4-1-6: Test configurations
Proposals
· Proposal 1: (CATT)
· The test configurations in existing UE Rx-Tx and RSTD tests can be reused. 
· Proposal 2: (Huawei)
· RAN4 to define the tests for CPP with periodic time window
· Periodicity and offset: 2 times of PRS resource periodicity 
· Offset: same as PRS resource offset 
· Duration: covering all PRS resources from all TRPs
Recommended WF: 
· Discuss the proposal(s).
Discussion:
Not discussed in ad hoc #3.
Issue 4-1-7: Test requirements
Proposals
· Option 1: (Ericsson)
· For CPP, accuracy TCs are defined to validate the UE capability to report the carrier phase measurement together with the legacy measurements and meet the accuracy requirements for both measurements reported in the same measurement report. 
· Option 2: (Huawei)
· RAN4 to define accuracy TCs for RSCPD/RSCP jointly with another measurement, and only accuracy of RSCPD/RSCP is verified and accuracy of other measurement is not. 
Recommended WF: 
· Discuss whether and how to verify the accuracy requirements for legacy measurement. 
Discussion:
Not discussed in ad hoc #3.

LPHAP (Agenda 6.12.3.2)
Issue 1-2-1: whether to define accuracy TCs for LPHAP 
· Proposals
· Option 1 (CMCC, OPPO, E///, Nokia): 
· Yes
· Option 2 (HW, QC): 
· No
· Recommended WF
· Suggest to define accuracy TCs for RRC_IDLE based on majority view. 
· How to introduce the TCs and the testing applicability can be further discussed (as in Issue 1-2-2).
Discussion:
Not discussed in ad hoc #3.
Issue 1-2-2: combination of measurement types and RRC states 
· Proposals
· Option 1 (OPPO, HW, QC, Nokia): 
· Define TCs for all applicable measurement types for RRC INACTIVE and RRC_IDLE
· Option 1a (HW): 
· UE supporting PRS measurement in both RRC_IDLE and RRC_INACTIVE does not need to pass the tests for RRC_INACTIVE if the corresponding tests for RRC_IDLE are defined.
· Option 1b (QC): 
· if the UE supports measurements in RRC_INACTIVE and passes the test cases for RRC_INACTIVE, then it does not have to be tested in RRC_IDLE.
· Option 2 (E///): 
· Define accuracy TCs for RSTD, PRS RSRP and PRS RSRPP measurement in RRC_IDLE state and accuracy TCs for UE Rx-Tx time difference in RRC_INACTIVE state.
· Recommended WF
· Suggest to define TCs for all applicable measurement types for RRC INACTIVE and RRC_IDLE based on majority view.
· Moderator suggests to use same set of TCs for RRC_IDLE and RRC_INACTIVE. Since the test setup would be same for RRC_IDLE and RRC_INACTIVE, using same set of TCs would avoid duplication and align test coverage. 
· Further discuss the test applicability as in P1a and P1b.
Discussion:
Not discussed in ad hoc #3.
Issue 1-2-3: eDRX configurations 
· Proposals
· Option 1 (CMCC)
· RAN eDRX <= 10.24s, with both CN eDRX <= 10.24s and CN eDRX > 10.24s
· RAN eDRX > 10.24s, with both Case 1 and Case 2
· Option 2 (OPPO, QC): 
· RAN eDRX > 10.24s, with both Case 1 and Case 2
· Option 3 (E///, HW, Nokia): 
· RAN eDRX > 10.24s, Case 2
· Recommended WF
· Suggest to adopt option 2 as compromise.
Discussion:
Not discussed in ad hoc #3.
Issue 1-2-7: UE types to be tested
· Proposals
· Option 1 (CMCC, E///, HW, Nokia): 
· Define test cases for both normal (non-RedCap) and RedCap type of devices.
· Option 1a (HW, Nokia): 
· Define separate set TCs for non-RedCap and RedCap UEs
· Option 1b (E///): 
· Use same set of TCs for non-RedCap and RedCap UEs
· Recommended WF
· Suggest to define test cases for both normal (non-RedCap) and RedCap UEs, since all companies have same view on this.
· Further discuss whether to define separate TCs or use same TCs for normal (non-RedCap) and RedCap UE. Align the principle with RedCap positioning discussion in [214].
Discussion:
Not discussed in ad hoc #3.
Work split
Issue X: List of test cases and accuracy requirements:
	TDoc
	Title
	Source
	Comments
	Decision

	R4-2405512
	Work split on performance requirements for Rel. 18 positioning features
	Ericsson
	
	



Issue 3-1-3: Testing principles for Rel. 18 positioning.

· Proposals
· Option 1: E///
· Testing principles, to limit the number of test cases UE is expected to pass, are defined for Rel. 18 positioning.
 
· Tentative agreement:
· Testing principles, to limit the number of test cases UE is expected to pass, are defined for Rel. 18 positioning. Companies to bring proposals on testing principles in RAN4#111.

· Recommended WF
· Agree on tentative agreement.
Discussion:
Not discussed.
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