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Introduction
The document contains discussion related to the positioning core and performance requirements for the following 5 topics:

· Topic #1: General aspects (AI 6.12.2.1)
· Topic #2: RRM core requirement maintenance for RedCap positioning and PRS/SRS bandwidth aggregation (AI 6.12.2.4)
· Topic #3: Work split for performance requirement (AI 6.12.3)
· Topic #4: Performance requirements for RedCap positioning (6.12.3.3)
· Topic #5: Performance requirements for PRS/SRS bandwidth aggregation (AI 6.12.3.4)

Recommended issues related to core requirements for the online discussion in order of decreasing priority.
· General aspects
· Issue 1-1: RAN2 LS (R2-2401912) on positioning MAC agreements.

· RedCap positioning
· Issue 2-1-1-1: Requirements supported for in RRC_INACTIVE/IDLE mode for RedCap positioning with Rx FH.
· Issue 2-1-1-1-2: Number of Rx hops measured by RedCap UE in RRC_INACTIVE/IDLE mode.
· Issue 2-1-1-1-3: Minimum PRS BW measured by RedCap UE across all hops in RRC_INACTIVE/IDLE state.
· Issue 2-1-1-1-5: Measurement sample definition for Rx FH in RRC_INACTIVE/IDLE state. 
· Issue 2-1-1-1-6: Applicability of core requirements for Rx FH in RRC_CONNECTED state.
· Issue 2-1-1-1-7: Applicability of core requirements for Rx FH in RRC_INACTIVE/IDLE state.
· Issue 2-1-1-1-9: Bandwidth used for RedCap positioning measurements.

· PRS/SRS bandwidth aggregation
· Issue 2-1-2-1: Clarification regarding nominal channel spacing in core requirements for PRS aggregation.

Recommended issues related to performance requirements for the online discussion in order of decreasing priority.
· Work split
· Issue 3-2-1: Skeleton for accuracy and report mapping for Rel. 18 positioning.

· 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.

· PRS/SRS bandwidth aggregation
· Issue 5-1-1-1: Side condition for PRS aggregation accuracy requirements.
· Issue 5-1-1-2: Bandwidth for PRS aggregation accuracy requirements.
· Issue 5-1-1-7: Update to simulation assumption for PRS aggregation.
· Issue 5-1-1-3: Accuracy requirements for PRS-RSRP and PRS-RSRPP measurements based on aggregated PRS resources.
· 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.
· General aspects:
· Issue 3-1-1: Timeline for DraftCR submissions.
· Issue 3-1-2: Test case for carrier phase positioning.
· Issue 3-1-3: Testing principles for Rel. 18 positioning.
· 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.
· PRS/SRS bandwidth aggregation
· Issue 5-1-2-1: Considerations for test cases for PRS aggregation.
Topic #1: General aspects (AI 6.12.2.1)
Contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2405505

	Ericsson

	1. TA validation requirement in clause 5.6.6 of TS38.133 also applies to TA validation for SRS aggregation in RRC_INACTIVE state.
1.  The impacts of configured PRS BW and the total BW of all hops requested by the LMF on the RedCap positioning core requirements were already concluded in RAN4#110.
No update is needed to RAN4#110 agreed minimum PRS bandwidth for RedCap positioning with Rx FH based on the RAN1 LS R1-2401801 [2]. Response to the LS is also not needed.



Issue 1-1: RAN2 LS (R2-2401912) on positioning MAC agreements.

· Proposals
· Option 1: E///
· TA validation requirement in clause 5.6.6 of TS38.133 also applies to TA validation for SRS aggregation in RRC_INACTIVE state.
 
· Tentative agreement:
· TA validation requirement in clause 5.6.6 of TS38.133 also applies to TA validation for SRS aggregation in RRC_INACTIVE state.

· Recommended WF
· Agree on tentative agreement.

Issue 1-2: RAN1 LS (R1- 2401801) on bandwidth used for RedCap positioning.

· Proposals
· Option 1: E///
· No update is needed to RAN4#110 agreed minimum PRS bandwidth for RedCap positioning with Rx FH based on the RAN1 LS R1-2401801 [2]. Response to the LS is also not needed.
 
· Recommended WF
· Discuss the option(s).

List of DraftCRs
	T-doc number
	Company
	Proposals / Observations

	R4-2405196
	ZTE Corporation
	(NR_pos_enh2-Core) Modify positioning measurements related in RRC_INACTIVE state.




Topic #2: RRM core requirement maintenance for RedCap positioning and PRS/SRS bandwidth aggregation (AI 6.12.2.4)

Contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2405509

	Ericsson

	Proposal 1: The requirements for RRC_INACTIVE/IDLE state shall support the following Rx FH cases:
· 1 hop per slot.
· 2 hops per slot.
· 1 hop every 2 slots.

Proposal 2: The number of Rx hops measured by UE in RRC_INACTIVE/IDLE state is given by
,
where
·  is determined by the minimum among the configured PRS BW, UE capability reported as component 1 of the FG 41-5-1a/1b, and the total BW of all hops requested by LMF.
·  is the BW per hop signalled in the UE capability.
·  is the minimum hop overlap signalled in the UE capability.
·  is the maximum number of Rx hops signalled in the UE capability.

Proposal 3: The minimum PRS BW expected to be measured with Rx hopping in RRC_INACTIVE/IDLE state is given by

where
·  is determined by the minimum among the configured PRS BW, UE capability reported as component 1 of the FG 41-5-1, and the total BW of all hops requested by LMF.
·  is the BW per hop signalled in the UE capability.
·  is the minimum hop overlap signalled in the UE capability.
·  is the number of Rx hops measured by the UE in RRC_INACTIVE/IDLE state.

# BW aggregation for positioning measurements

Proposal 4: Clarification on nominal channel spacing is not needed in the core requirements.

Observation 1: UE can report a single PRS-RSRP measurement based on aggregated PRS resources across aggregated PFLs/carriers together with aggregated timing measurements.
Observation 2: UE can report a single PRS-RSRPP measurement based on aggregated PRS resources across aggregated PFLs/carriers together with aggregated timing measurements.

Proposal 5: Core requirement for timing measurements (RSTD or UE Rx-Tx) based on aggregated carriers/PFLs apply to PRS-RSRP/RSRPP, when UE reports PRS-RSRP/RSRPP together with the timing measurements (RSTD or UE Rx-Tx) based on the aggregated carriers/PFLs.

	R4-2405580

	Huawei, HiSilicon

	Proposal 1: RAN4 to use changes in endorsed draftCR R4-2403280 as baseline to finalize the requirements for FH in RRC_CONNECTED.
Proposal 2: RAN4 to define FH requirements for RRC_INACTIVE and RRC_IDLE. Requirements for RRC_CONNECTED are used as baseline, with MG occasion being replaced by measurement window occasions. 
Proposal 3: RAN4 not to define side conditions for core requirements related to nominal channel spacing for PRS aggregation.
Proposal 4: Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met.
Proposal 5: For aggregated measurements, when PRS-RSRP(P) is requested with TOA measurement, TOA and PRS-RSRP(P) measurements are performed over the same measurement period.
Proposal 6: RAN4 not to define new applicability rule for UE Rx-Tx requirements related to SRS dropping in case of SRS CA.

	R4-2405671
	Qualcomm Incorporated
	Proposals for RedCap positioning
Proposal 1: For PRS measurements with FH in RRC_IDLE and RRC_INACTIVE, a measurement sample is defined as a PRS measurement over multiple hops within a single time window of length up to 20 ms.
Proposal 2: For PRS measurements with FH in RRC_IDLE and RRC_INACTIVE, reuse the definition of applicable number of hops per slot in RRC_CONNECTED.
Proposal 3: For PRS measurements with FH in RRC_IDLE and RRC_INACTIVE, define the number of hops within a single time window leveraging the definition for number of hops within a single MG occasion in RRC_CONNECTED.
Proposal 4: For PRS measurements with FH in RRC_IDLE and RRC_INACTIVE, leverage the definition of the minimum PRS BW expected to be measured with Rx hopping in RRC_CONNECTED with the following change:   is the number of Rx hops measured by the UE within a single time window occasion.
Proposal 5a: For PRS measurements with FH in RRC_CONNECTED, the measurement period requirement applies provided all PRS resources in a PFL have the same number of inter-slot repetitions within an MG instance and the same spacing between inter-slot repetitions. If these conditions do not apply the measurement period can be longer.
Proposal 5b: For PRS measurements with FH in RRC_IDLE and RRC_INACTIVE, the measurement period requirement with FH (multiple hops) applies provided all PRS resources in a PFL have the same number of inter-slot repetitions within a time window instance and the same spacing between inter-slot repetitions. If these conditions do not apply the measurement period can be longer.
Proposal 6: If a RedCap UE reports PRS measurements with single Rx hop when Rx hopping is requested, the requirements for measurements without Rx hopping apply.
Proposals for PRS/SRS BW aggregation
Proposal 7: RAN4 to clarify in the specifications that requirements for PRS BW aggregation apply when the spacing between adjacent PFLs in frequency does not exceed the nominal channel spacing for intra-band contiguous CA defined in 38.101-1, clause 5.4A.1 for FR1 and in 38.101-2, clause 5.4A.1 for FR2-1.

	R4-2405812
	Nokia
	Proposal 1:  RAN4 to add a clarification on the bandwidth used in measurements for positioning of RedCap UEs in Clause 4.6.1 of TS38.133.



Sub-Topic: RRM core requirement maintenance for RedCap positioning
Issue 2-1-1-1: Requirements supported for in RRC_INACTIVE/IDLE mode for RedCap positioning with Rx FH.

· Proposals
· Option 1: E///, QC
· The requirements for RRC_INACTIVE/IDLE state shall support the following Rx FH cases:
· 1 hop per slot.
· 2 hops per slot.
· 1 hop every 2 slots.
 
· Tentative Agreement:
· Define requirements for RRC_INACTIVE/IDLE state supporting the following Rx FH cases:
· 1 hop per slot.
· 2 hops per slot.
· 1 hop every 2 slots.

· Recommended WF
· Agree on tentative agreement.


Issue 2-1-1-1-2: Number of Rx hops measured by RedCap UE in RRC_INACTIVE/IDLE mode.

· Proposals
· Option 1: E///
· The number of Rx hops measured by UE in RRC_INACTIVE/IDLE state is given by
,
where
·  is determined by the minimum among the configured PRS BW, UE capability reported as component 1 of the FG 41-5-1a/1b, and the total BW of all hops requested by LMF.
·  is the BW per hop signalled in the UE capability.
·  is the minimum hop overlap signalled in the UE capability.
·  is the maximum number of Rx hops signalled in the UE capability.

· Option 2: QC
· For PRS measurements with FH in RRC_IDLE and RRC_INACTIVE, define the number of hops within a single time window leveraging the definition for number of hops within a single MG occasion in RRC_CONNECTED.


· Recommended WF
· Discuss the option(s).


Issue 2-1-1-1-3: Minimum PRS BW measured by RedCap UE across all hops in RRC_INACTIVE/IDLE state.

· Proposals
· Option 1: E///
· The minimum PRS BW expected to be measured with Rx hopping in RRC_INACTIVE/IDLE state is given by
· 
where
·  is determined by the minimum among the configured PRS BW, UE capability reported as component 1 of the FG 41-5-1, and the total BW of all hops requested by LMF.
·  is the BW per hop signalled in the UE capability.
·  is the minimum hop overlap signalled in the UE capability.
·  is the number of Rx hops measured by the UE in RRC_INACTIVE/IDLE state.

· Option 2: QC
· For PRS measurements with FH in RRC_IDLE and RRC_INACTIVE, leverage the definition of the minimum PRS BW expected to be measured with Rx hopping in RRC_CONNECTED with the following change:  Nhops is the number of Rx hops measured by the UE within a single time window occasion.

· Option 3: HW
· RAN4 to define FH requirements for RRC_INACTIVE and RRC_IDLE. Requirements for RRC_CONNECTED are used as baseline, with MG occasion being replaced by measurement window occasions.
 
· Recommended WF
· Discuss the option(s).


Issue 2-1-1-1-4: Core requirements for Rx FH in RRC_CONNECTED state.

· Proposals
· Option 1: HW
· RAN4 to use changes in endorsed draftCR R4-2403280 as baseline to finalize the requirements for FH in RRC_CONNECTED.
 
· Tentative agreement:
· Use changes in endorsed draftCR R4-2403280 as baseline to finalize the requirements for FH in RRC_CONNECTED.

· Recommended WF
· Agree on tentative agreement.


Issue 2-1-1-1-5: Measurement sample definition for Rx FH in RRC_INACTIVE/IDLE state.

· Proposals
· Option 1: QC
· For PRS measurements with FH in RRC_IDLE and RRC_INACTIVE, a measurement sample is defined as a PRS measurement over multiple hops within a single time window of length up to 20 ms.
 
· Recommended WF
· Discuss the option(s).


Issue 2-1-1-1-6: Applicability of core requirements for Rx FH in RRC_CONNECTED state.

· Proposals
· Option 1: QC
· For PRS measurements with FH in RRC_CONNECTED, the measurement period requirement applies provided all PRS resources in a PFL have the same number of inter-slot repetitions within an MG instance and the same spacing between inter-slot repetitions. If these conditions do not apply the measurement period can be longer.
 
· Recommended WF
· Discuss the option(s).


Issue 2-1-1-1-7: Applicability of core requirements for Rx FH in RRC_INACTIVE/IDLE state.

· Proposals
· Option 1: QC
· For PRS measurements with FH in RRC_IDLE and RRC_INACTIVE, the measurement period requirement with FH (multiple hops) applies provided all PRS resources in a PFL have the same number of inter-slot repetitions within a time window instance and the same spacing between inter-slot repetitions. If these conditions do not apply the measurement period can be longer.
 
· Recommended WF
· Discuss the option(s).


Issue 2-1-1-1-8: PRS measurement requirement for single Rx hop.

· Proposals
· Option 1: QC
· If a RedCap UE reports PRS measurements with single Rx hop when Rx hopping is requested, the requirements for measurements without Rx hopping apply.
 
· Tentative agreement:
· If a RedCap UE reports PRS measurements with single Rx hop when Rx hopping is requested, the requirements for measurements without Rx hopping apply.

· Recommended WF
· Agree on tentative agreement.


Issue 2-1-1-1-9: Bandwidth used for RedCap positioning measurements.

· Proposals
· Option 1: Nokia
· RAN4 to add a clarification on the bandwidth used in measurements for positioning of RedCap UEs in Clause 4.6.1 of TS38.133.
 
· Recommended WF
· Discuss the option(s).


Sub-Topic: RRM core requirement maintenance for PRS/SRS bandwidth aggregation

Issue 2-1-2-1: Clarification regarding nominal channel spacing in core requirements for PRS aggregation.

· Proposals
· Option 1: E///, HW
· Clarification on nominal channel spacing is not needed in the core requirements.
 
· Option 2: QC
· RAN4 to clarify in the specifications that requirements for PRS BW aggregation apply when the spacing between adjacent PFLs in frequency does not exceed the nominal channel spacing for intra-band contiguous CA defined in 38.101-1, clause 5.4A.1 for FR1 and in 38.101-2, clause 5.4A.1 for FR2-1.
 
· Recommended WF
· Discuss the option(s).


Issue 2-1-2-2: Clarification for PRS-RSRP and PRS-RSRPP measurements based on PRS aggregation.

· Proposals
· Option 1: E///, HW
· Core requirement for timing measurements (RSTD or UE Rx-Tx) based on aggregated carriers/PFLs apply to PRS-RSRP/RSRPP, when UE reports PRS-RSRP/RSRPP together with the timing measurements (RSTD or UE Rx-Tx) based on the aggregated carriers/PFLs.
 
· Tentative agreement:
· Core requirement for timing measurements (RSTD or UE Rx-Tx) based on aggregated carriers/PFLs apply to PRS-RSRP/RSRPP, when UE reports PRS-RSRP/RSRPP together with the timing measurements (RSTD or UE Rx-Tx) based on the aggregated carriers/PFLs.

· Recommended WF
· Agree on tentative agreement.


Issue 2-1-2-3: Applicability of core requirements for PRS aggregation.

· Proposals
· Option 1: HW
· Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met.
 
· Tentative agreement
· Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met.
· Recommended WF
· Discuss the option(s).


Issue 2-1-2-4: Considerations for UE Rx-Tx time difference measurement based on bandwidth aggregation.

· Proposals
· Option 1: HW
· RAN4 not to define new applicability rule for UE Rx-Tx requirements related to SRS dropping in case of SRS CA.
 
· Tentative agreement:
· RAN4 not to define new applicability rule for UE Rx-Tx requirements related to SRS dropping in case of SRS CA.

· Recommended WF
· Agree on tentative agreement.


List of DraftCRs
	T-doc number
	Company
	Proposals / Observations

	R4-2404422
	CATT
	Draft CR on core requirements of RedCap UE positioning

	R4-2404423
	CATT
	Draft CR on core requirements of BW aggregation positioning

	R4-2405510
	Ericsson
	DraftCR to TS38.133 RedCap positioning core requirements

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

	R4-2405581
	Huawei, HiSilicon
	draftCR on RRM requirements for RedCap positioning

	R4-2405582
	Huawei, HiSilicon
	draftCR on RRM requirements for PRS CA

	R4-2405813
	Nokia
	Draft CR on bandwidth in measurement for RedCap positioning




Topic #3: Work split for performance requirement (AI 6.12.3)

Contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2405512

	Ericsson

	Proposal 1: Phase I DraftCRs are submitted to RAN4#111.
Proposal 2: Phase II DraftCRs are submitted to RAN4#112.
Proposal 3: 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.

Proposal 4: Testing principles, to limit the number of test cases UE is expected to pass, are defined for Rel. 18 positioning.




Issue 3-1-1: Timeline for DraftCR submissions.

· Proposals
· Option 1: E///
· Phase I DraftCRs are submitted to RAN4#111.
· Phase II DraftCRs are submitted to RAN4#112.
 
· Tentative agreement:
· Phase I DraftCRs are submitted to RAN4#111.
· Phase II DraftCRs are submitted to RAN4#112.

· Recommended WF
· Agree on tentative agreement.


Issue 3-1-2: 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.


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.


DraftCR
	T-doc number
	Company
	Proposals / Observations

	R4-2405513
	Ericsson
	Skeleton for accuracy and report mapping for Rel. 18 positioning



Issue 3-2-1: Skeleton for accuracy and report mapping for Rel. 18 positioning.

· Proposals
· Option 1: E///
· Endorse DraftCR R4-2405513.
 
· Tentative agreement
· DraftCR R4-2405513 is endorsed. Volunteering companies to submit DraftCRs on accuracy and report mapping based on the endorsed CR.

· Recommended WF
· Agree on tentative agreement.


Topic #4: Performance requirements for RedCap positioning (6.12.3.3)

Contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404424
	CATT
	Proposal 1: 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
Proposal 2: 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
Proposal 3: The values outside brackets can be starting points for accuracy requirements without FH. 
Proposal 4: 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. 
Proposal 5: The updated accuracy results captured in Table 4 and 5 for FR2 in TDL-C shall be considered when defining accuracy requirements. 
Proposal 6: Similar test cases to the ones defined for normal UE should be defined. Detailed lists are provided in the tables below (check Table 6 in R4-2404424 for detail list of test cases). Test case list for requirements with FH are also included. 

	R4-2404723
	CMCC
	Proposal 1: for RedCap with 2RX without FH, it is proposed to reuse existing accuracy requirements. 
Propsal 2: For RedCap positioning, it is proposed to define delay and accuracy tests for RSTD, PRS-RSRP, UE Rx-Tx time difference and PRS-RSRPP.

	R4-2405515
	Ericsson
	Proposal 1: 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.

Proposal 2: 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.

Proposal 3: 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.

Proposal 4: 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.

Proposal 5: 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.

Proposal 6: 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.

Proposal 7: 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.

Proposal 8: 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.
Proposal 9: 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.

	R4-2405585
	Huawei, HiSilicon
	Proposal 1: RAN4 to define new accuracy requirements for FH instead of re-using the requirements for non-FH.
Proposal 2: For RedCap with 2RX without FH, existing accuracy requirements are reused except for the applicable BW.
Proposal 3: For RedCap with 1RX without FH, new accuracy requirements are defined based on the agreed Es/Iot side condition and related simulation results.
Proposal 4: For RedCap with FH, RAN4 to discuss the per hop BW and total measurement BW across all hops for defining accuracy requirements.
Proposal 5: Define a single set of TCs for 1RX and 2RX RedCap UEs.
Proposal 6: Use existing TCs for normal UE as baseline for new TCs for RedCap UE without FH.
Proposal 7: Use a single set of TCs to verify both delay and accuracy for RedCap UE with FH.

	R4-2405672
	Qualcomm Incorporated
	Proposal 1a: 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





Proposal 1b: 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



Proposal 2a: 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

	FR2
	≥ 272
	60
	≥ 50
	8
	2
	X4a
	X4b

	
	≥ 272
	120
	≥ 100
	4
	2
	X5a
	X5b



	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

	FR2
	≥ 272
	60
	≥ 50
	8
	2
	Y4a
	Y4b

	
	≥ 272
	120
	≥ 100
	4
	2
	Y5a
	Y5b



Proposal 2b: Define measurement accuracy requirements for UE Rx-Tx 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 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



Proposal 3: For PRS-RSRP and PRS-RSRPP measurements with FH, apply the measurement accuracy requirements without FH defined for the corresponding PRS BW per hop.
Proposal 4: Define test cases for measurement accuracy with FH only for AWGN propagation condition.
Proposal 5: For RedCap positioning, define test cases based on a subset of the existing test cases for non-RedCap UEs
· Deprioritize test cases with PPW
· Deprioritize test cases with TEGs
· Define applicability rule for test cases in RRC_IDLE: 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.
· For test cases for measurements without FH, modify the corresponding legacy test case to limit the PRS BW to be within the maximum RF BW supported by RedCap UEs.
Proposal 6: 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.
Proposal 7: In test cases for PRS measurements with FH, confirm that PRS BW will be larger than the UE configured channel BW on PCell. Otherwise, there is no need to define test cases for PRS measurements with FH.

	R4-2405814
	Nokia
	1. The accuracy requirements with FH and without FH should be different. 
RAN4 should define the different accuracy requirements depending on the number of hops within a single MG occasion. 

	R4-2405815
	Nokia
	1. Using 4 measurement samples should be the baseline to define the performance requirements.   
1. Using 1 UE Rx antenna for FR1 and 2 UE Rx antennas for FR2 should be the baseline to define the performance requirements.




Sub-Topic: Performance requirements

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	Comment by CATT: Need check.
	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).


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).


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.


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).


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).


Sub-Topic: Test cases for RedCap Positioning

Issue 4-1-2-1: Test cases for RedCap positioning.

· Proposals
· Option 1: CATT
· Similar test cases to the ones defined for normal UE should be defined. Detailed lists are provided in the tables below (check tables in R4-2404424 for detail list of test cases). Test case list for requirements with FH are also included.

· Option 2: QC
· For RedCap positioning, define test cases based on a subset of the existing test cases for non-RedCap UEs.
· Deprioritize test cases with PPW.
· Deprioritize test cases with TEGs.
· Define applicability rule for test cases in RRC_IDLE: 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.

· Recommended WF
· Discuss the option(s).


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).


Issue 4-1-2-3: Reusing existing test case to define test case for RedCap positioning.

· Proposals
· Option 1: HW
· Use existing TCs for normal UE as baseline for new TCs for RedCap UE without FH.

· Option 2: QC
· For test cases for measurements without FH, modify the corresponding legacy test case to limit the PRS BW to be within the maximum RF BW supported by RedCap UEs.

· Tentative agreement:
· Use existing TCs for normal UE as baseline for new TCs for RedCap UE without FH.
· For test cases for measurements without FH, modify the corresponding legacy test case to limit the PRS BW to be within the maximum RF BW supported by RedCap UEs.

· Recommended WF
· Agree on tentative agreement.

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).


Issue 4-1-2-5: Test cases for accuracy requirements for RedCap positioning.

· Proposals
· Option 1: QC
· Define test cases for measurement accuracy with FH only for AWGN propagation condition.

· Recommended WF
· Discuss the option(s).


Issue 4-1-2-6: Test configuration for PRS measurements with FH.

· Proposals
· Option 1: QC
· In test cases for PRS measurements with FH, confirm that PRS BW will be larger than the UE configured channel BW on PCell. Otherwise, there is no need to define test cases for PRS measurements with FH.

· Recommended WF
· Discuss the option(s).


Contributions with simulation results
	T-doc number
	Company
	Proposals / Observations

	R4-2405586

	Huawei, HiSilicon
	In this paper we provided our additional simulation results for 1RX RedCap without FH. We suggest to take these results into account when defining the accuracy requirements for 1RX RedCap without FH.

	R4-2405516
	Ericsson
	Summary of simulation results for RedCap positioning

	R4-2405815
	Nokia
	1. When AWGN, TDL-C and TDL-A channels are used, for a given bandwidth, the measurement accuracy improves with the increasing number of measurement samples.
 
1. Increasing the UE total measurement bandwidth after all hops from 50 MHz (SCS 15 kHz) to 100 MHz (SCS 30 and 60 kHz) improves the measurement accuracy when AWGN, TDL-C or TDL-A channels are used.

1. For the AWGN channel, Es/IoT of (0, -6, -6) yields better UE Rx-Tx results than (-3, -13, -13) indicating the sensitivity of the FR2 operating bandwidth to low Es/IoT levels. The first path detection is more prone to errors when low Es/IoT levels are applied. 

1. The simulation results show that the performance changes depending on the number of measurement samples in all cases of the different SNRs with AWGN, TDL-C and TDL-A channel models. 



Topic #5: Performance requirements for PRS/SRS bandwidth aggregation (AI 6.12.3.4)

Contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404425

	CATT
	Proposal 1: The Rel-17 side conditions for RSTD and UE Rx-Tx time difference can be reused for PRS based positioning measurement with bandwidth aggregation. 
Proposal 2: The following total bandwidth (MHz) after aggregation in AWGN in FR1 can be the starting points for accuracy requirements: 
· 15 KHz SCS: 40, 60.
· 30 KHz SCS: 100, 150.
· 60 KHz SCS: 100, 150.
Proposal 3: The following total bandwidth (MHz) after aggregation in AWGN in FR2 can be the starting points for accuracy requirements: 
· 60 KHz SCS: 100, 150.
· 120 KHz SCS: 200, 400.
Proposal 4: 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.

	R4-2404726

	CMCC
	Proposal 1: for PRS/SRS BW aggregation, it is proposed to reuse Rel-17 side conditions for RSTD and UE Rx-Tx time difference.
Proposal 2: for PRS/SRS BW aggregation, it is proposed to define delay and accuracy test cases for RSTD and UE Rx-Tx time difference.

	R4-2405517

	Ericsson
	Proposal 1: For RSTD and UE Rx-Tx measurements based on PRS aggregation, in addition to the agreed per-PFL BWs, requirements are also defined for per-PFL BW 400 MHz (272 PRBs, 120 kHz SCS) in FR2.

Proposal 2: Update simulation assumptions for PRS aggregation to also capture per-PFL BW 400 MHz (272 PRBs, 120 kHz SCS) in FR2.

Observation 1: Accuracy requirements are defined separately for FR1 and FR2.

Observation 2: There is no common PRS bandwidth between 2 PFL and 3 PFL cases in both FR1 and FR2.

Proposal 3: Accuracy requirements are defined separately for the 2 PFL and 3 PFL cases. 

Proposal 4: For a given side condition and propagation condition, existing accuracy requirement for the largest PRS BW applies to the PRS-RSRP/RSRPP measurements based on the PRS aggregation.


Proposal 5: Existing report mapping table is used for PRS-RSRP/RSRPP measurements based on bandwidth aggregation. 


Proposal 6: Update PRS configuration tables for FR1 (30 kHz) and FR2 (120 kHz) to support per PFL BW of 100 MHz (30 kHz, 272 PRBs) and 400 MHz (120 kHz, 272 PRBs).

	R4-2405587

	Huawei, HiSilicon

	Proposal 1: The Rel-17 side conditions for RSTD and UE Rx-Tx time difference can be reused for PRS based positioning measurement with bandwidth aggregation.
Proposal 2: Define separate accuracy requirements for 2-PFL and 3-PFL.
Proposal 3: When UE measures RSTD on PRS resources belonging to different PFLs or PFL combinations, then the RSTD accuracy is defined as the accuracy corresponding to the largest accuracy value among different PFLs or PFL combinations.
Proposal 4: RAN4 to further discuss the RF calibration margin for RSTD and UE Rx-Tx.
Proposal 5: For RRM test for PRS CA, only set up the PRS resources for aggregate measurement.

	R4-2405671
	Qualcomm Incorporated
	Proposal 8: Update the simulation assumptions for PRS BW aggregation to include the gap between adjacent intra-band contiguous PFLs.
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Gap between PFLs (num subcarriers)
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	84
	1
	64

	
	30
	132
	82
	1
	32

	
	
	272
	68
	1
	16

	
	60, FR1
	64
	65
	1
	32

	
	
	132
	82
	1
	16

	
	60, FR2
	64
	64
	1
	32

	
	
	132
	82
	1
	16

	
	120
	64
	65
	1
	16

	
	
	128
	82
	1
	8

	PRS comb size
	4

	PRS symbol size
	4

	Number of samples
	2, 4

	PRS periodicity
	40ms, 200ms

	TOA estimation 
	Realistic

	Path #
	First path




	R4-2405673
	Qualcomm Incorporated
	Simulation assumptions for PRS measurement accuracy for PRS BW aggregation

	R4-2405886

	Nokia

	Proposal 1: To define the performance requirements for PRS BW aggregation, use 4 measurement samples as a baseline.
Proposal 2: 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.



Sub-Topic: Performance Requirements for PRS Aggregation

Issue 5-1-1-1: Side condition for PRS aggregation accuracy requirements.

· Proposals
· Option 1: CATT, CMCC, HW
· The Rel-17 side conditions for RSTD and UE Rx-Tx time difference can be reused for PRS based positioning measurement with bandwidth aggregation.

· Tentative agreement:
· Rel-17 side conditions for RSTD and UE Rx-Tx time difference is reused for PRS based positioning measurement with bandwidth aggregation. 

· Recommended WF
· Agree on tentative agreement.


Issue 5-1-1-2: Bandwidth for PRS aggregation accuracy requirements.

· Proposals
· Option 1: CATT
· The following total bandwidth (MHz) after aggregation in AWGN in FR1 can be the starting points for accuracy requirements: 
· 15 kHz SCS: 40, 60. 
· 30 kHz SCS: 100, 150. 
· 60 kHz SCS: 100, 150.

· The following total bandwidth (MHz) after aggregation in AWGN in FR2 can be the starting points for accuracy requirements: 
· 60 kHz SCS: 100, 150.
· 120 kHz SCS: 200, 400.
· Option 2: E///
· For RSTD and UE Rx-Tx measurements based on PRS aggregation, in addition to the agreed per-PFL BWs, requirements are also defined for per-PFL BW 400 MHz (272 PRBs, 120 kHz SCS) in FR2.

· Recommended WF
· Discuss the option(s).


Issue 5-1-1-3: Accuracy requirements for 2 PFL and 3 PFL cases.

· Proposals
· Option 1: E///, HW
· Accuracy requirements are defined separately for the 2 PFL and 3 PFL cases.

· Tentative agreement:
· Accuracy requirements are defined separately for the 2 PFL and 3 PFL cases.

· Recommended WF
· Agree on tentative agreement.


Issue 5-1-1-3: Accuracy requirements for PRS-RSRP and PRS-RSRPP measurements based on aggregated PRS resources.

· Proposals
· Option 1: E///
· For a given side condition and propagation condition, existing accuracy requirement for the largest PRS BW applies to the PRS-RSRP/RSRPP measurements based on the PRS aggregation.

· Recommended WF
· Discuss the option(s).


Issue 5-1-1-4: Report mapping for PRS-RSRP and PRS-RSRPP measurements based on aggregated PRS resources.

· Proposals
· Option 1: E///
· Existing report mapping table is used for PRS-RSRP/RSRPP measurements based on bandwidth aggregation.

· Tentative agreement:
· Existing report mapping table is used for PRS-RSRP/RSRPP measurements based on bandwidth aggregation.
· Recommended WF
· Agree on tentative agreement.


Issue 5-1-1-5: Consideration for RSTD (based on PRS aggregation) accuracy requirement.

· Proposals
· Option 1: HW
· When UE measures RSTD on PRS resources belonging to different PFLs or PFL combinations, then the RSTD accuracy is defined as the accuracy corresponding to the largest accuracy value among different PFLs or PFL combinations.

· Tentative agreement:
· When UE measures RSTD on PRS resources belonging to different PFLs or PFL combinations, then the RSTD accuracy is defined as the accuracy corresponding to the largest accuracy value among different PFLs or PFL combinations.

· Recommended WF
· Agree on tentative agreement.


Issue 5-1-1-6: RF calibration margin for positioning measurements based on PRS aggregation.

· Proposals
· Option 1: HW
· RAN4 to further discuss the RF calibration margin for RSTD and UE Rx-Tx.

· Recommended WF
· Discuss the option(s).


Issue 5-1-1-7: Update to simulation assumption for PRS aggregation.

· Proposals
· Option 1: E///
· Update simulation assumptions for PRS aggregation to also capture per-PFL BW 400 MHz (272 PRBs, 120 kHz SCS) in FR2.

· Option 2: QC
· Update the simulation assumptions for PRS BW aggregation to include the gap between adjacent intra-band contiguous PFLs.
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Gap between PFLs (num subcarriers)
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	84
	1
	64

	
	30
	132
	82
	1
	32

	
	
	272
	68
	1
	16

	
	60, FR1
	64
	65
	1
	32

	
	
	132
	82
	1
	16

	
	60, FR2
	64
	64
	1
	32

	
	
	132
	82
	1
	16

	
	120
	64
	65
	1
	16

	
	
	128
	82
	1
	8

	PRS comb size
	4

	PRS symbol size
	4

	Number of samples
	2, 4

	PRS periodicity
	40ms, 200ms

	TOA estimation 
	Realistic

	Path #
	First path




· Recommended WF
· Discuss the option(s).


Issue 5-1-1-8: Considerations for performance requirements for PRS aggregation.

· 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).


Sub-Topic: Test Cases for PRS Aggregation

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).


Issue 5-1-2-2: PRS configuration tables for PRS aggregation test cases.

· Proposals
· Option 1: E///
· Update PRS configuration tables for FR1 (30 kHz) and FR2 (120 kHz) to support per PFL BW of 100 MHz (30 kHz, 272 PRBs) and 400 MHz (120 kHz, 272 PRBs).

· Recommended WF
· Discuss the option(s).


Issue 5-1-2-3: Test cases for delay and accuracy requirements.

· Proposals
· Option 1: CMCC
· For PRS/SRS BW aggregation, it is proposed to define delay and accuracy test cases for RSTD and UE Rx-Tx time difference.

· Tentative agreement:
· For PRS/SRS BW aggregation, it is proposed to define delay and accuracy test cases for RSTD and UE Rx-Tx time difference.

· Recommended WF
· Agree on tentative agreement.


Contributions related to simulation results.
	T-doc number
	Company
	Proposals / Observations

	R4-2405518

	Ericsson
	Additional simulation results for BW aggregation for positioning measurements.

	R4-2405886

	Nokia

	Observation 1: PRS BW aggregation improves the measurement accuracy.
Observation 2: The RSTD/UE Rx-Tx time difference measurement accuracy improves with the increase in number of measurement samples. 
Observation 3: For three PFLs, accuracy improvements for RSTD/UE Rx-Tx time difference measurements over two PFLs are not observed, if there is no change in the baseband sampling rate.

	R4-2404425
	[bookmark: _GoBack]CATT
	Updated simulation results with Nsample = 2 for BW aggregation captured in Appendix A.



