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Introduction
This document is the ad-hoc minutes for Rel-18 NR Positioning with the following threads covered with the focus on RRM Core part maintenance.
	#
	Email title
	Topic areas
	AI covered in the topic thread
	Summary document

	214
	[110bis][214] NR_pos_enh2_part1
	RRM core maintenance and performance requirements 
- General
- RedCap positioning
- PRS/SRS BW aggregation
	6.12.2.1 (relevant tdocs)
6.12.2.4
6.12.3.3
6.12.3.4
	R4-2404825

	215
	[110bis][215] NR_pos_enh2_part2
	RRM core maintenance and performance requirements
- SL Positioning
- Carrier Phase Positioning
	6.12.2.1 (relevant tdocs)
6.12.2.2
6.12.3.1
6.12.3.5
	R4-2404826

	216
	[110bis][216] NR_pos_enh2_part3
	RRM core maintenance and performance requirements
- LPHAP use case
	6.12.2.1 (relevant tdocs)
6.12.2.3
6.12.3.2
	R4-2404827



In the Monday ad-hoc the following issues were discussed:
· [110bis][214] NR_pos_enh2_part1
· Issue 1-1: RAN2 LS (R2-2401912) on positioning MAC agreements.
· Issue 1-2: RAN1 LS (R1-2401801/ R4-2404109) on bandwidth used for RedCap positioning..
· Issue 2-1-1-1: Requirements supported for 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 2-1-1-1-6: 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 2-1-2-1: Clarification regarding nominal channel spacing in core requirements for PRS aggregation.
· [110bis][215] NR_pos_enh2_part2
· Issue 1-1-1: End point of SL-PRS based RSTD measurement period requirements
· Issue 1-1-2: Applicability of SL PRS measurement period requirements
· Issue 1-1-3: UE behaviour and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx side
[110bis][214] NR_pos_enh2_part1
Topic #1: General aspects (AI 6.12.2.1)
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.
· Agreement
· TA validation requirement in clause 5.6.6 of TS38.133 also applies to TA validation for SRS aggregation in RRC_INACTIVE state.

Issue 1-2: RAN1 LS (R1-2401801/ R4-2404109) 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. 
· Discussion
· Nokia: we also have a suggestion to add to the Introduction part
· Agreement
· No update is needed to RAN4#110 agreed minimum PRS bandwidth for RedCap positioning with Rx FH based on the RAN1 LS R1-2401801

Topic #2: RRM core requirement maintenance for RedCap positioning and PRS/SRS bandwidth aggregation (AI 6.12.2.4)
Sub-Topic 2-1-1: RRM core requirement maintenance for RedCap positioning
Issue 2-1-1-1: Requirements supported for 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. 
· Discussion
· ZTE: RAN1 agreed that 1 hop across 2 slots is not supported and suggest to add a note for 3rd item
· 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.

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.
· Discussion
· E///: need to discuss if we would like to introduce the concept of time window or not
· QC: In CONNECTED we have gaps and there is a time limit. We need to have something similar for INACTIVE/IDLE. Consider time window gap similar to gap instance in CONNECTED.
· Huawei: support time window
· OPPO: The starting point of time window needs to be clarified for Option 2
· QC: it can be derived from PRS configuration
· MTK: fine with Option 2
· Xiaomi: should we consider any alignment between DRX and these windows? Need more time to check.
· Agreement
· For PRS measurements with FH in RRC_IDLE and RRC_INACTIVE:
· Introduce a time window mechanism similar to Rel-17 RRC_INACTIVE PRS measurements
· Define the number of hops within a time window leveraging the definition for number of hops within a single MG occasion in RRC_CONNECTED
· The details of the respective time window are FFS
· The PRS measurements with FH for a given PRS resource are limited to a single time window (i.e., single measurement sample is based on single time window measurements)

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.
· Agreement
· 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 within a single time window.

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. 
· Discussion
· QC: found out that this was already agreed
· Conclusion: no further discussion on the issue

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. 
· Agreement
· 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. 

Sub-Topic 2-1-2: 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. 
· Conclusion: Further discuss the issue as a part of Performance requirements applicability conditions
[110bis][215] NR_pos_enh2_part2
Topic #1: Sidelink Positioning Core requirements
Issue 1-1-1: End point of SL-PRS based RSTD measurement period requirements
	Agreements in RAN4#110:
· The start of measurement period for a Tx UE is defined as when the Rx UE receives the first SCI from the Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are below the UE capabilities.
· UE may drop the SL PRS measurement samples if the number of active slots and number of active resources per slot for the ongoing SL PRS measurement exceed the UE capabilities
· For the case of single sample measurement the whole measurement is not performed
· Update the measurement period as marked in red.

· The definition of S is  assuming the UE measures the SL-PRS for at least one UE.
· , where  and  are the start of the s-th and (s+1)-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are within the UE capabilities
· , which includes both the duration () of SL-PRS resources of the S-th slot where UE receives SCI from a Tx UE triggering SL PRS measurement, while both the number of active slots and number of active resources per slot for the ongoing measurement are within the UE capabilities, and minimum processing time.
· Note: for CR stage the references to specific UE capabilities will be added
· In the measurement period formula for SL PRS measurements, clarify that the duration of one SL PRS sample  is one slot.
· The measurement period formula () agreed in RAN4#109 applies for each individual SL PRS resource measured by a UE.
· The common understanding is that UE shall receive multiple PRS resources in parallel without impact on the PRS measurement period while both the number of active slots and number of active resources per slot for the ongoing measurement are within the UE capabilities.


· Proposals
· Option 1: (Qualcomm)
· The SL RSTD measurement period ends after the UE has measured SL PRS resources from at least two different Tx UEs. 
· Discussion
· OPPO: for “two different Tx UEs” one is from reference PRS resource and the other is from target PRS resources
· E///: we already have something similar in the spec
· vivo: based on RAN1 there is not reference/target resource and we need to use reference/target UE
· Ad-hoc chair: further check if spec already includes it and come back
· Agreement
· The SL RSTD measurement period ends after the UE has measured SL PRS resources from at least two different Tx UEs including target and reference UEs
· FFS whether any updates to the TS 38.133 are needed

Issue 1-1-2: Applicability of SL PRS measurement period requirements
· Proposals
· Option 1: (Qualcomm)
· Limits on the number of active SL PRS resources per slot and number of active slots across all configured resource pools and across all bands defined by RAN1 in FG 41-1-1a should be included as applicability conditions for measurement period requirements for SL positioning measurements.
· Measurement requirements for SL RSTD apply provided the time separation between the target and reference SL PRS resources is no larger than [160 ms]. 
· Discussion
· Vivo: agree with 1st bullet. For the 2nd bullet – no need to define
· QC: for 2nd proposal – for Uu positioning we have frequency drift margin, which was defined under an assumption of max separation for 160ms. Same should apply for SL. At least some limit is needed.
· OPPO: agree time separation is side condition for accuracy requirements
· E///: On 1st bullet - we are not defining requirements for multiple frequencies. For 2nd bullet – the frequency drift margin is still under discussion.
· No conclusions reached

Issue 1-1-3: UE behaviour and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx side 
· Proposals
For SL RSTD measurements, when the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement, 
· Option 1: (CATT)
· If the synchronization resource change occurs between the measurement on reference Tx UE and the target Tx UE within one sample, UE shall restart the RSTD measurement and the measurement period can be longer. 
· Otherwise, UE shall continue the measurement and the existing measurement period applies. 
· Option 2: (OPPO)
· For SL PRS RSTD, when the synchronization reference source changes at Rx side, UE could continue the measurements.
· Option 3a: (vivo, Huawei, Qualcomm)
· UE is allowed to restart the measurements and the measurement period can be. 
· Option 3b: (Nokia)
· For SL RSTD, SL PRS based Rx-Tx and SL PRS based RTOA measurements, in case of synchronization reference source change at Rx side, UE shall restart the measurement after change and the previous measurement samples are dropped. 
· The measurement period can be longer whereby the number of measurement period restarts due to synchronization reference source changes at the measuring UE is not limited.
· Option 3c: (Qualcomm, Nokia)
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE.
· Option 3d: (Qualcomm)
· UE is allowed to restart the measurements and the measurement period can be longer 
· Option 4: (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.
For SL PRS based Rx-Tx measurements, when the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement, 
· Option 1: (CATT, OPPO)
· UE shall restart the measurement after change and the previous measurement samples are dropped.  
· Option 2: (vivo)
· If the UE reports the transmission timestamp of a SL PRS, it shall continue the measurement after the synchronization reference source change at Tx/Rx side.
· Else, UE shall restart the SL Rx-Tx time difference measurement.
· Option 3: (Ericsson)
· 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 4a: (Huawei, Qualcomm, Nokia)
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE.
· Option 4b: (Nokia)
· For SL RSTD, SL PRS based Rx-Tx and SL PRS based RTOA measurements, in case of synchronization reference source change at Rx side, UE shall restart the measurement after change and the previous measurement samples are dropped. 
· The measurement period can be longer whereby the number of measurement period restarts due to synchronization reference source changes at the measuring UE is not limited.
For SL PRS based RTOA measurements, when the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· Option 1: (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 2a: (Huawei)
· Stick to the previous agreement that UE shall restart the measurement after change and the previous measurement samples are dropped. 
· Option 2b: (Qualcomm)
· Do not limit the number of measurement period restarts due to synchronization reference source changes at the measuring UE. 
· Option 3c: (Nokia)
· For SL RSTD, SL PRS based Rx-Tx and SL PRS based RTOA measurements, in case of synchronization reference source change at Rx side, UE shall restart the measurement after change and the previous measurement samples are dropped. 
· The measurement period can be longer whereby the number of measurement period restarts due to synchronization reference source changes at the measuring UE is not limited.
· Recommended WF
· When the synchronization reference source change occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement, 
· For SL RSTD measurements, discuss the options on the following aspects: 
· Shall UE continue the measurements [with specific conditions, e.g., option 1]? 
· If UE shall restart the measurements, discuss the followings: 
· The previous samples can be dropped? 
· Whether to define the following measurement report delay requirements: 
·  .
· No need to specify the maximum allowed value for the number K of restarts.
· For SL PRS based Rx-Tx measurements, discuss the options on the following aspects: 
· Shall UE continue the measurements [when UE reports the transmission timestamp of a SL PRS]? 
· If UE shall restart the measurements, discuss the followings:
· The previous measurement samples can be dropped?
· Whether to define the following measurement report delay requirements: 
·  .
· No need to specify the maximum allowed value for the number K of restarts.
· For SL PRS based RTOA measurements, UE shall restart the measurement after change and the previous measurement samples are dropped. 
· FFS: Whether to define the following measurement report delay requirements: 
·  .
· No need to specify the maximum allowed value for the number K of restarts.
· Agreement
When the synchronization reference source changes occurs during the measurement period at Rx side, i.e., at the UE which is performing the measurement,
· For SL PRS RSTD measurements, 
· UE shall restart the measurement and measurement period can be longer
· Do not define the exact measurement period after the measurement restart in the specification for SL PRS RSTD, Rx-Tx and RTOA measurements
Notes: For SL PRS based Rx-Tx measurements the agreement was reached in RAN4 #108bis (R4-2317308)


Tdoc recommendations
[110bis][214] NR_pos_enh2_part1
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	Recommednation

	R4-2404422
	Draft CR on core requirements of RedCap UE positioning
	CATT
	draftCR
	Endorsement
	8.12.2.4
	Return to

	R4-2404423
	Draft CR on core requirements of BW aggregation positioning
	CATT
	draftCR
	Endorsement
	8.12.2.4
	Return to

	R4-2405509
	On remaining issues related to core requirements for RedCap positioning and BW aggregation for positioning measurements
	Ericsson
	draftCR
	Endorsement
	8.14.2.1
	Return to

	R4-2405510
	DraftCR to TS38.133 RedCap positioning core requirements
	Ericsson
	discussion
	Discussion
	8.14.2.4
	Noted

	R4-2405511
	DraftCR to TS38.133 Bandwidth aggregation for positioning core requirements
	Ericsson
	CR
	Agreement
	8.14.2.4
	Return to

	R4-2405580
	Discussion on RedCap positioning and PRS/SRS CA
	Huawei, HiSilicon
	draftCR
	Endorsement
	8.14.2.4
	Return to

	R4-2405581
	draftCR on RRM requirements for RedCap positioning
	Huawei, HiSilicon
	other
	Approval
	8.14.2.4
	Noted

	R4-2405582
	draftCR on RRM requirements for PRS CA
	Huawei, HiSilicon
	draftCR
	Endorsement
	8.14.2.4
	Return to

	R4-2405671
	On RRM core maintenance for RedCap positioning and PRS/SRS BW aggregation
	Qualcomm Incorporated
	other
	Approval
	8.14.2.4
	Noted

	R4-2405812
	RRM Core Requirements Maintenance for RedCap Positioning
	Nokia
	discussion
	Discussion
	8.14.2.4
	Noted

	R4-2405813
	Draft CR on bandwidth in measurement for RedCap positioning
	Nokia
	draftCR
	Endorsement
	8.14.2.4
	Return to

	R4-2405983
	Draft Big CR to 38.133 on RRM core requirements for Positioning Enhancements
	Ericsson
	other
	Approval
	8.14.2.4
	Noted



[110bis][215] NR_pos_enh2_part2
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	

	R4-2404402
	Discussion on core requirements maintenance for sidelink positioning and carrier phase positioning
	CATT
	draftCR
	Endorsement
	6.12.2.4
	Return to

	R4-2404916
	Discussion on core requirements for SL positioning
	OPPO
	draftCR
	Endorsement
	6.12.2.4
	Return to

	R4-2404949
	Discussion on remainaining issues for sidelink positioning requirements
	vivo
	other
	Approval
	6.12.2.4
	Noted

	R4-2404950
	Draft CR on core requirement for SL positioning measurement
	vivo
	draftCR
	Endorsement
	6.12.2.4
	Return to

	R4-2405506
	DraftCR to TS38.133 Carrier phase based positioning core requirements
	Ericsson
	draftCR
	Endorsement
	6.12.2.4
	Return to

	R4-2405527
	On remaining RRM core issues for SL positioning and carrier phase positioning
	Ericsson
	discussion
	Discussion
	6.12.2.4
	Noted

	R4-2405528
	Draft CR for 38.133 on SL positioning RRM core requirements
	Ericsson
	draftCR
	Endorsement
	6.12.2.4
	Return to

	R4-2405576
	Discussion on RRM requirements for SL and CPP
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.12.2.4
	Return to

	R4-2405577
	draftCR on RRM requirements for SL positioning
	Huawei, HiSilicon
	other
	Approval
	6.12.2.4
	Noted

	R4-2405578
	draftCR on RRM requirements for CPP
	Huawei, HiSilicon
	discussion
	Discussion
	6.12.2.4
	Noted

	R4-2405666
	On RRM core maintenance for SL positioning and carrier phase positioning
	Qualcomm Incorporated
	draftCR
	Endorsement
	6.12.2.4
	Return to

	R4-2405873
	Correction of CPP Errors Due to Carrier Frequency Offsets
	Lenovo
	draftCR
	Endorsement
	6.12.2.4
	Return to

	R4-2405882
	RRM core maintenance for SL positioning
	Nokia
	draftCR
	Endorsement
	6.12.2.4
	Return to

	R4-2405883
	RRM core maintenance for NR Carrier Phase Positioning
	Nokia
	draftCR
	Endorsement
	6.12.2.4
	Return to

	R4-2405884
	Draft CR 38.133 Corrections to measurement period requirements for NR CPP
	Nokia
	other
	Approval
	6.12.2.4
	Noted



[110bis][216] NR_pos_enh2_part3
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	

	R4-2404904
	(NR_pos_enh2-Core) Draft CR on UE transmit timing for positioning measurements
	CMCC
	draftCR
	Endorsement
	6.12.2.3
	Return to

	R4-2405507
	On remaining issues related to LPHAP core requirements
	Ericsson
	other
	Approval
	6.12.2.3
	Noted

	R4-2405508
	DraftCR to TS38.133 LPHAP core requirements
	Ericsson
	draftCR
	Endorsement
	6.12.2.3
	Return to

	R4-2405579
	draftCR on RRM requirements for LPHAP
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.12.2.3
	Return to



Annex: Remaining issues (not discussed in AH)
[110bis][215] NR_pos_enh2_part2
Topic #1: Sidelink Positioning Core requirements

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).

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).

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.

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).
· 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).

Topic #2: CPP Positioning Core requirements
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).

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).

Issue 2-1-3: The impact of carrier frequency offset
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).

Issue 2-1-4: The impact of Tx timing change 
Proposals
· Option 1: (Nokia)
· Correct the UE behavior in case of network sent TA command or TA offset change, such that both UE Rx-Tx time difference and DL RSCP measurements are restarted. 
· Correct the UE behavior in case of UE autonomous timing adjustment for a reference cell, such that both UE Rx-Tx time difference and DL RSCP measurements are restarted.
· Option 2: (Ericsson, Huawei)
· RAN4 to not further discuss impact of Tx timing change on RSCP measurement.
Recommended WF: 
· The proposal in option 1 has already been implemented in the CR in last meeting (see big CR R4-2403567 clause 9.9.8.5). No need to discuss this issue. 

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).


[110bis][216] NR_pos_enh2_part3
Topic #1: LPHAP Core requirements maintenance 
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.
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