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Introduction and recommendations
This document is the TDocs summary for [110bis][210] NR_MG_enh2_part2 with the following topics covered.
· Topic 1 and Topic 2:	 Maintenance part for Measurement without gaps for UEs reporting NeedForGapInfoNR and inter-RAT measurement without gap (AI 6.5.2)
· Topic 3: Performance part requirements and test cases (AI 6.5.4)
The moderator decides to choose the issues listed in this document for discussions in this meeting. The untouched issues raised in contributions are very much appreciated either, but due to limited time in the meeting the moderator suggest having certain priority. If the time is allowed in this meeting according to the session chair’s guidance, we could discuss the mentioned issues in addition.
The moderator recommends the below topics to be discussed during the online session under the Vice Chair guidance.
Note: This part is to be added after the meeting schedules are available. The idea from the moderator is that the core part maintenance will be discussed more online and performance test cases will be discussed more offline and in ad hoc sessions.
The recommendation to discuss the below issues online is in order of priority identified by the moderator.
NFG
Issue 1-1-1: Misalignment between DRX-on duration and SMTC for NFG measurements
Issue 1-1-2: Aligned DRX-on duration and SMTC for NFG measurements and DRX cycle is larger than 320ms
Issue 1-1-3: Aligned DRX-on duration and SMTC for NFG measurements and DRX cycle is equal or shorter than 320ms
Inter-RAT
Issue 2-2-2: Tinter1 for EMW configuratios: 
Issue 2-2-4: Tinter1 without EMW configuration
Issue 2-2-3: Scaling factor for case a-1: Nfreq definition
UE features
Issue 2-3-1: case a-1: The issue with UE capability interRAT-NeedForIntrNR-r18 
Issue 2-3-1a: Relations between interRAT-NeedForGaps-r16 and interRAT-NeedForIntrNR-r18 and UE behaviours
Issue 2-3-1b: Relations between nr-NeedForGap-Reporting-r16 and nr-NeedForInterruptionReport-r18 and UE behaviours
Issue 2-3-2: Introduction of new general UE capabilities (feature groups) for case b-1: [32-6 inter-RAT EUTRAN measurement without gap and outside active DL BWP]  
Issue 2-3-4: UE supporting Case b-1 or Case b-2 needs to support EMW  
Issue 2-3-5: Introduction of new UE capabilities (feature groups) for mixed numerology for case b-1 and b-2: [32-10 UE support concurrent inter-RAT measurement on EUTRAN and reception from NR serving cell with a different numerology than 15kHz]  
Issue 2-3-6: Introduction of new UE capabilities (feature groups) for EUTRAN feature: [general support of inter-RAT NR measurements without gap with or without interruption] 
Issue 2-3-7: Introduction of new UE capabilities (feature groups) for EUTRAN feature: [UE support concurrent inter-RAT NR measurement with a different numerology than 15kHz and reception from LTE serving cell] 
Topic #1 and #2: Core part maintenance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404311
	Apple

	Discussion on core maintenance for measurements without gaps
Proposal 1: Interruption is allowed once every DRX cycle, and it is according to Tcycle,i.
Proposal 2: when DRX is configured and DRX cycle is larger than 320ms, interruption is still allowed, and it is according to Tcycle,i.
Proposal 3: when DRX is configured and DRX cycle is equal or shorter than 320ms, interruption is still allowed, and it is according to Tcycle,i.
Proposal 4: The scheduling restriction will be applied to the whole EMW if UE doesn’t support mix-numerology between LTE measurement and NR data reception.
Proposal 5: it is ok to assume “after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG”. However, it is preferred to avoid such configuration from network.

	R4-2404492
	Vivo

	On remaining maintenance issues for measurements without gaps 
Proposal 1: For misalignment between DRX-on duration and SMTC for NFG measurements, interruption is allowed once every DRX cycle, and it is according to Tcycle,i.
Proposal 2: For the aligned DRX-on duration and SMTC scenario, prefer interruption is always allowed, and it is according to Tcycle,i for both DRX>320ms and DRX<= 320ms scenario.
Proposal 3:  
· For Cases b-1 and b-2: 
· When the UE require NO scheduling restriction for a specific carrier: 
· the UE shall not report EMW (i.e. the UE can measure with at any reference signal occasion).
· When the UE require scheduling restriction for a specific carrier: 
· the UE shall report the support of effective measurement window (EMW) for inter-RAT EUTRAN capability (i.e. the UE can measure and cause scheduling restrictions only within the EMW occasions).
Proposal 4: For the scenario when EMW is configured and fully overlapped with MG, but the periodicity of MG is smaller than EMW, the inter-RAT LTE measurement is performed with EMW and the MG collide with EMW will be dropped, i.e., option 4.

	R4-2404567
	Xiaomi
	Rel-18 RAN4 UE feature list for enhancements on NR and MR-DC measurement gaps and measurements without gaps
Proposal 2: If no explicit 32-7, for Rel18 UE which supports EMW under case b-1 and case b-2, the eutra-NeedForGapNCSG-Reporting-r17 = {supported} and 32-8 shall be prerequisite respectively. 
Proposal 3: When UE was further inquired to report its capability of NeedForGapNCSG-InfoEUTRA,  the indication of “nogap-noncsg” in EUTRAN band is also expected.

	R4-2404704
	CMCC
	[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK3](NR_MG_enh2-Core) Discussion on open issues for measurements without gaps 
Proposal 1: for DRX cycle larger than 320ms, no interruption is expected.
Proposal 2: for DRX cycle no larger than 320ms, if SMTC occasions are misaligned with DRX ON duration, no interruption is expected.
Proposal 3: to avoid ambiguity issue existed in previous release, it is proposed that a Rel-18 UE reporting ‘no-gap’ of NeedForGapsInfoNR-r16 needs to report NeedForInterruptionNR-r18.
Proposal 4: it is proposed that, from RAN4 point of view, reporting of interRAT-NeedForIntrNR-r18 capability is based on network request, and send LS to RAN2 to request RAN2 to check whether reporting of interRAT-NeedForIntrNR-r18 capability can be done based on network request.
Proposal 5: for case b-1 (inter-RAT EUTRAN measurements without measurement gap using vacant RF chain), no need to introduce new Rel-18 UE capability, since it was agreed to reuse existing NeedForNCSG-InfoEUTRA-r17. 
Proposal 6: it is proposed that the UE supporting Case b-1 or Case b-2 needs to support EMW. 
Proposal 7: for case b-1, it is proposed to introduce UE capability of simultaneous reception of NR data and EUTRAN CRS outside BWP with different numerology (e.g. the capability on mixed numerology for case b-2 can be extend to case b-1). 
Proposal 8: for case a-1 (inter-RAT NR measurements without gap using vacant RF chains), it is not necessaty to introduce a new UE capability to indicate the general support of inter-RAT NR measurements without gap with or without interruption, since we already agreed to use existing interRAT-NeedForGapsNR-r16 capability to support case a-1, and agreed to introduce additional Rel-18 signalling from UE to indicate the inter-RAT NR measurements without gap but interruption needed.

	R4-2404766
	ZTE
	Discussion on measurement without gaps for UEs reporting NeedForGapsInfoNR
Proposal 1: If DRX cycle is larger than 320ms, no interruption is expected. 
Proposal 2: If DRX cycle is smaller than 320ms, the UE shall perform measurement during DRX OFF duration as much as possible, at most the interruption is allowed once every DRX cycle according to Tcycle, i.
Proposal 3: Allow to enable both R17 and R18 reporting.

	R4-2404767
	ZTE
	Discussion on inter-RAT measurement without gaps
Proposal 1: Identify a UE capability to indicate whether the UE supports parallel inter-RAT LTE no-gap measurement and data reception from the serving cell with a mixed numerology.
Proposal 2: For case b-2, the scheduling restriction shall be defined for the UE not supporting the UE capability and serving cell and target cell are in the same band with mixed SCS.
Proposal 3: For case b-1, specify scheduling restrictions caused by mixed numerology. 
Proposal 4: For case b-1 and case b-2, when EMW is totally covered by MG(EMW periodicity > MGRP), the inter-RAT LTE measurement with scheduling restriction is performed within MG, and the collided occasions are shared by inter-RAT LTE measurements and measurements with gap.
Proposal 5: Do not further discuss how to report UE capability interRAT-NeedForIntrNR-r18.
Proposal 6: Introduce a new UE capability to indicate whether the UE supports EMW.
Proposal 7: Not introduce a general UE capability for Case b-1.
Proposal 8: Introduce a general UE capability for Case b-2.

	R4-2404925
	OPPO

	Discussion on core requirements for measurements without gap
Proposal 1: Not apply scaling factor 1.5 to interruption requirement when DRX cycle ≤ 320ms.
Proposal 2: Clarify in the spec that [no gap with interruption] requirements only apply when gap is not configured, or SMTC is fully non-overlapped with gap.
Proposal 3: Define scheduling restriction for inter-RAT LTE measurement case b-2 when UE does not support capability [32-10]. 
Proposal 4: Support option 1: after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG.
Proposal 5: No introduce a new general UE capability for case b-1.
Proposal 6: For case a-1, introduce the following new UE capabilities:
· General support of inter-RAT NR measurement without gap with or without interruption
· UE support concurrent inter-RAT NR measurement with a different numerology

	R4-2404968
	Ericsson
	Remaining issues on measurement without gaps
Observation 1: In Rel-15, RAN4 had already solved the power consumption issue for short DRX measurement by introducing scaling factor 1.5.
Proposal 1: When configured SMTC occasions are misalignment with DRX ON duration, no interruption is expected during DRX ON duration except during the time extended due to drx-inactivityTimer.
Proposal 2: When DRX cycle is larger than 320ms, no interruption is expected.
Proposal 3: When configured SMTC occasions are aligned with DRX ON duration and DRX cycle is equal or smaller than 320ms, interruption is allowed and it is according to Tcycle,i =  1.5*max(80ms, SMTC, DRX cycle) x CSSF.
Proposal 4: The scheduling restriction shall be defined when there is with mix-numerology between serving cell and target MO. It shall be applied to the whole EMW if UE doesn’t support mix-numerology between LTE measurement and NR data reception.
Proposal 5: For case b-1 and b-2, UE shall always report EMW patterns regardless of whether no scheduling restriction is expected due to mix-numerology.
Proposal 6: RAN4 to update the legacy agreements as: after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG.
Proposal 7: When EMW is fully overlapping with MG, UE performs measurement following legacy gap-based requirement.
Proposal 8: RAN4 to agree the following notes for EMW Tinter1.
NOTE 1: When determining UE requirements using Tinter1 for EMW pattern IDs 2, 3, 4, 5, Tinter1 = 60 for gap pattern IDs 2, 4, and Tinter1 = 30 for gap pattern IDs 3 and 5 shall be used.
Proposal 9: In case a-1, Nfreq equals the total number of LTE and NR MOs that are measured outside MG.

	R4-2405561
	Huawei

	Discussion on remaining issues for measurement without MG
Proposal 1: Adopt the following interruption requirements for DRX.
· During DRX ON duration
· if DRX ON duration is <= [5]ms and DRX cycle is > [80]ms, interruptions are not allowed 
· otherwise, interruptions are allowed except for the last DL slot
· Outside DRX ON duration
· interruptions are allowed
For Tcycle,i with DRX, the measurement cycle for defining DRX measurement period should be used.
Proposal 2: For DRX, the interruption ratio is defined based on 
· Tcycle,i = max (80ms, DRX cycle) x CSSFoutside_gap,i, for DRX cycle > 320ms
· Tcycle,i = max (80ms, SMTC period, DRX cycle) x 1.5 x CSSFoutside_gap,i, for DRX cycle ≤ 320ms
Proposal 3: NFG requirements are applicable for NR SA only.
Proposal 4: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time.
Proposal 5: For both Case b-1 and b-2, scheduling restriction is allowed due to different SCS between LTE MO and NR DL active BWP, if
· the LTE MO and NR serving cell are in bands with overlapping DL frequency, and
· UE does not support FG 32-10 (b-1) or 32-9 (b-2). 
Proposal 6: If UE supports Case b-1 and/or b-2 and may cause scheduling restriction due to the LTE measurement outside MG, it should also support EMW (FG 32-8).
Proposal 7: RAN4 to update the requirements for Case b-1 and b-2:
after considering EMW dropping rule if EMW outside MG is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT measurement will be performed within MG.
Proposal 8: For Case b-1 and b-2 inter-RAT LTE measurement causing scheduling restriction, if EMW is fully overlapping with MG and EMW periodicity larger than MGRP, UE measurement requirements are based on EMW-RP.
Proposal 9: Define Tinter1 without EMW configuration as 60ms (based on EMW pattern 0).
Proposal 10: For Case a-1, RAN4 to discuss the calculation of Nfreq 
· Option 1: number of NR MOs that are measured outside MG (same principle as NR SA)
· Option 2: total number of LTE and NR MOs (same principle as LTE SA)
Proposal 11: Adopt following updates to UE capabilities for Case b-1 and b-2 (details in Annex).
· 32-6: remove
· 32-8: update that UE supporting Case b-1 and b-2 with possible scheduling restriction should support 32-8
· 32-10: for simultaneous reception of NR data and EUTRAN CRS outside BWP with different numerology
Proposal 12: Define the following UE capabilities for Case a-1 (details in Annex).
· x-y: Inter-RAT NR measurement (interRAT-NeedForIntrNR-r18)
· x-z (new): simultaneous reception of EUTRAN data and NR SSB with different numerology
Proposal 13: It is optional for R18 UE to support R18 NFG when it indicates ‘no-gap’ via R16 NFG signaling. R18 NFG requirements do not apply for R18 UE that does not support R18 NFG.

	R4-2405760
	Qualcomm

	Remaining issues on R18 NFG
Observation 1: DRX on-duration is nothing to do with SMTC location. DRX on duration is only about the location that UE monitor PDCCH. It is up to UE how to perform measurement in each DRX cycle. 
Observation 2: Interruption location is not specified for R18 NFG interruption requirements. Specifying different interruption requirements based on SMTC location and DRX on duration implies interruption location is specified which is not technically aligned with R18 NFG interruption requirements. Besides of unspecified interruption location, it is second level optimization for specifying different interruption requirements case by case.
Observation 3: UE may not cause interruption for every single DRX cycle. But it does not mean, the different interruption requirement is applied for DRX cycle. As a minimum requirement, DRX cycle is simply adopted as function of Tcycle,i.
Proposal 1: Do not define different interruption requirement for different cases e.g, different DRX configurations, different SMTC locations.  
Proposal 2: Interruption is allowed when DRX cycle is configured and it is according to Tcycle,i.
Update Tcycle,i definition as 
· Tcycle,i = max (80ms, SMTCi, DRXcycle) , DRXcycle <=320ms
· Tcycle,i = DRXcycle, DRXcycle >320ms. 

Observation 4: In each cell group, same interruption requirement (36.133 for inter-RAT NR measurement or 38.133 for NR measurement) is applied for NR measurement without gap with interruption. 
Proposal 3: Same interruption requirement defined at 7.8.2.22 in 36.133 and 8.2.2.2.19 in 38.133 are applied for each cell group for UE perform NR measurement without gap with interruption.
· 7.8.2.22 in 36.133 and 8.2.2.2.19 in 38.133 is applied for MCG and SCG, respectively in EN-DC, 
· 7.8.2.22 in 36.133 and 8.2.2.2.19 in 38.133 is applied for SCG and MCG, respectively in NE-DC,
· 8.2.2.2.19 in 38.133 is applied for both MCG and SCG in NR-DC.

Observation 5: Specification defined the condition when “no-gap with interruption” requirement is NOT applied based on GAP and SMTC relation such as partial or fully overlapped. We are okay to revise it if needed and it can be directly discussed in CR. 
Proposal 4: RAN4 define scheduling restriction due to mixed SCS between serving data and inter-RAT LTE for case b-2. And the scheduling restriction can be applied to whole EMW. 
Observation 6: The assumption in case b-1 is UE has a spare chain and UE report ‘nogap-noncsg’ via NCSG inter-RAT reporting. By indicating ‘nogap-noncsg’ it implies UE has a spare chain for inter-RAT LTE measurement but UE does not need MG or does not need VIL for NCSG. 
Observation 7: In case b-1, separate FFT is assumed for inter-RAT LTE measurement and NR serving data which is different from case b-2. Therefore, DL scheduling restriction is not needed regardless of UE supporting mixed SCS. Same principle should be scheduling restriction for FR1 and inter-LTE measurement with NCSG. 
[bookmark: _Hlk163775419]Proposal 5: In case b-1, DL scheduling restriction is not needed for inter-RAT LTE measurement without gap regardless of UE supporting mixed SCS. 
Note : RAN4 need to update R17 scheduling restriction for FR1 and LTE measurement with NCSG accordingly. 
Observation 8: Since scheduling restriction is not needed due to mixed SCS, RAN4 does not need to extend “SimultaneousRxDataCRS-DiffNumerology” to cover case b-1. 
Proposal 6: No need to extend SimultaneousRxDataCRS-DiffNumerology to cover case b-1. 
Proposal 7: for case b-2 inter-RAT LTE measurement causing scheduling restriction, when EMW periodicity is smaller than MGRP, RAN4 to update the legacy agreements as: after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG.
Proposal 8: for case b-1, EMW dropping rule is not applied when EMW is collided with SMTC/SSB/CSI-RS as LTE measurement is performed with vacant chain and scheduling restriction is not required.
Observation 9: If Tinter1 is changed for 60ms and 30ms, UE may not have enough time to finish inter-RAT LTE measurement when EMW occasions are dropped from collision handling
Proposal 9: Keep the same number in the table. Define note as Tinter1 60ms and 30ms is applied for the requirement when pattern 2,3 are used when EMW dropping rule is not applied
Table 2
	EMW Pattern Id
	EMW Length (EMWL, ms)
	EMW Repetition Period
(EMWRP, ms)
	Minimum available time for inter-RAT measurements during 480 ms period
(Tinter1, ms)

	2
	2
	40
	24 note1

	3
	2
	80
	12 note1



Note 1 : When determining UE requirements using Tinter1 for EMW IDs 2 and 3,  Tinter1 = 60 for EMW ID 2 and Tinter1 = 30 for EMW ID 3 shall be used if EMW dropping

Proposal 10: For UE can perform inter-RAT LTE measurement without gap and does not require a scheduling restrictions,  Tinter1 = 60ms is applied for the inter-RAT LTE measurement without gap.
Observation 10: Nfreq is used for both measurement with gap and without gap in 36.133. case a-1 is already covered by current definition in 36.133. 
Proposal 11: RAN4 does not need to revise or introduce new scaling factor for case a-1. Nfreq in 36.133 is reused for case a-1.
Observation 11: Define interRAT-NeedforIntrNR-r18 under NW control will require big effort for both UE and NW while it is only about signalling indication while nothing changing for UE behavior unless NW configure MG. Gain/benefit is small but it requires big change just for enabling indication. Also it is too late to study. 
Proposal 12: Do not change current interRAT-NeedforIntrNR-r18 capability design. (Do not make reporting of interRAT-NeedForIntrNR-r18 based on NW control)
Proposal 13: Conclude FG for separate case b-1 and case b-2 as 
· In case b-1, specify CRS outside of active BWP and spare chain is available. Remove “with or without interruption” in case b-1.
· In case b-2, specify CRS inside of active BWP, remove brackets.
Proposal 14: Define separate FG for supporting EMW.  
Observation 12: it does not change any NW behavior with knowing such capability. 
Proposal 15: Do not define additional UE capabilities for general support of inter-RAT NR measurement without gap.

	R4-2405798
	Nokia

	Discussion on measurements without gaps
1. An interruption during the On-duration or while the DRX-InactivityTimer is running may cause the UE to miss out on PDCCH scheduling of uplink and/or downlink resources.
Observation 1: Missing a PDCCH will waste the scheduled resources from a NW perspective and cause a delay in data transfer of up to the Drx-LongCycle.
Observation 2: drx-onDurationTimer can be as small as 1/32 ms
Observation 3: Interruption lengths of 0.25 to 1 ms during short DRX ON duration would have extremely large impact on UE throughput, since it could cover the whole DRX ON duration. 
Observation 4: As every Drx-ShortCycle may be scheduled, this is assumed to be the base of the reminder of the discussion for DRX cycles if the DRX-LongCycle is above 8ms, if configured, else Drx-LongCycle is assumed.
Observation 5: Interruptions on PDCCH on the DRX cycle can cause the UE to experience a further delay in UL and DL grants as long as the drx-LongCycle, which can be configured from 10 ms to 10 s.
Observation 6: The impact of interruption is more severe on PDCCH than for PDSCH during DRX activity time. 
Observation 7: If DRX cycles are very small, there may not be sufficient time between DRX ON durations to allow for interruptions and therefore, interruptions should be allowed during DRX ON durations if DRX cycle are very small.
Observation 8: In the latest spec version, interruption requirements are only defined for SA carrier aggregation scenario. 
Observation 9: Agreement from RAN4#106 that intra-frequency measurements without gaps don’t cause interruption when target SSB is completely contained withing the active BWP of the UE is not captured in the latest specification. 
1. RAN4 to consider rules of when interruptions are allowed in when DRX is configured depending on the DRX ON duration, and DRX cycle configuration. 
If the minimum cycle length (long and short DRX cycles) is longer than TBD ms and if the DRX ON duration is shorter than TBD ms and if it is not possible to place an interruption without affecting first and last PDCCH occasion in the DRX ON duration, it is not allowed to cause interruptions during DRX ON durations.
Interruptions may be allowed during DRX ON duration under the following conditions:
1. if DRX ON duration is larger than 10 ms, interruptions are allowed, except for the last slot containing PDCCH in the DRX ON duration.
2. If the minimum DRX cycle is smaller than 40 ms:
a. Interruptions are allowed in the DRX ON duration.
3. If the minimum DRX cycle is larger than or equal to 40 ms:
a. Interruptions are not allowed in the DRX ON duration.
Observation 10: In the latest spec version, interruption requirements are only defined for SA carrier aggregation scenario. 
Interruption requirements in 8.2.2.2.19 shall also apply for NR-DC, EN-DC, and NE-DC considering that operations in one cell group do not impact operations on another cell group. 
Capture in the specification the agreement from RAN4#106 that intra-frequency measurements without gaps don’t cause interruption when target SSB is completely contained withing the active BWP of the UE.
Capture in the specification that inter-frequency measurements without gaps do not cause interruption when target SSB is completely contained withing the active BWP of the UE.

	R4-2405900
	MediaTek Inc.

	Discussion on measurement without gaps 
Proposal 1: For DRX based interruption ratio when DRX is configured equal or larger than 160ms, interruption is not allowed in the DRX ON duration, excluding the time extended due to drx-inactivityTimer.
Proposal 2: For aligned DRX-on duration with SMTC, interruption is always allowed and it is according to Tcycle,i.
Proposal 3: Interruption is not allowed in the DRX-on duration, which is equal or smaller than 10ms and DRX cycle is equal or larger than 160ms.
Proposal 4: When the UE is allowed cause interruption in DRX-on then no restriction on which PDCCH occasions shall be interrupted by the UE.
Proposal 5: Apply 1.5 to measurement and interruption requirements when DRX is configured and equal or smaller than 320ms.
Proposal 6: Deprioritize MR-DC for NFG in Objective 2 of this WI.
Proposal 7: The scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology, -- serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO. The scheduling restriction will be applied to the whole EMW if UE doesn’t support mix-numerology between LTE measurement and NR data reception.
Proposal 8: For Cases b-1 and b-2: When the UE require NO scheduling restriction for a specific carrier: the UE reports to the NW that the UE can measure the a given/specific carrier frequency of inter-RAT EUTRAN without gap and without interruption; the UE shall not report EMW.
Proposal 9: For Cases b-1 and b-2: When the UE require scheduling restriction for a specific carrier: when the UE support EMW capability, then the UE shall report the support of effective measurement window (EMW) for inter-RAT EUTRAN capability.
Proposal 10: For Cases b-1 and b When the UE require scheduling restriction for a specific carrier: when the UE doesn’t support EMW capability, the UE shall report NCSG, or gaps.
Proposal 11: When the EMW is fully overlapped with the MG, yet the MG periodicity is smaller than that of EMW, the UE should perform all the measurements within the MG, i.e. RAN4 requirements should not follow EMW configuration.
Proposal 12: RAN4 shall not define a new feature for Case a-1 of LTE UE measuring NR frequency layer with vacant RF chain because the RRC signalling ‘InterRAT-BandInfoNR-r18’ is already defined.
Proposal 13: RAN4 shall reuse UE reports “nogap-noncsg” in NeedForNCSG-InfoEUTRA-r17 for indicating no-gap without interruption.
Proposal 14: RAN4 shall not define an additional UE capability for scheduling restriction of Case b-1.

	R4-2404966
	Ericsson
	Rel-18 NeedForGaps capability
Observation 1: In Rel-18 WID, it is clearly captured that the intention to introduce NeedForGaps-r18 is to solve the additional interruption issue of NeedForGaps-r16.
Observation 2: In Rel-18, UE supporting nr-NeedForInterruptionReport-r18 shall also indicate support of nr-NeedForGap-Reporting-r16 in TS 38.306.
Observation 3: Rel-16 UE which supports Rel-16 NFG but not supporting Rel-18 NFI can achieve the performance gain due to no gap request from UE.
Observation 4: The performance degradation will be observed for the Rel-18 UEs which only supports Rel-16 NFG capability provided that Rel-18 UE is required to support both Rel-16 NFG and Rel-18 NFI as a pair. 
Proposal 1: In Rel-18, UE is allowed to optional report Rel-18 NFI capability for both interRAT-NeedForIntrNR-r18 and NeedForInterruptionNR-r18. 
Proposal 2: When a Rel-18 UE only supports Rel-16 NFG capability but not supports Rel-18 NFI capability, the UE’s behaviour is the same as Rel-16 UE.
Proposal 3: When a Rel-18 UE supports both Rel-16 NFG and Rel-18 NFI capabilities, but NW doesn’t configure Rel-18 needForInterruptionConfigNR, the UE’s behaviour is the same as Rel-16 UE.
 

	R402495894
	Nokia, AT&T, BT Plc., Charter Communications Inc, Orange, 
TELECOM ITALIA S.p.A., Telia Company, T-Mobile USA, Verizon, Vodafone
	Discussion on capabilities for UE requiring interruptions
Observation 1: Early implementation of nr-NeedForInterruptionReport-r18 and interRAT-NeedForInterruptionNR-r18 has been proposed as solution for ambiguity in Rel-16 requirements.
Proposal 1: A Rel-18 UE indicating support of nr-NeedForGap-Reporting-r16 shall also indicate support of nr-NeedForInterruptionReport-r18.
Proposal 2: A Rel-18 UE indicating support of interRAT-NeedForGapsNR-r16 shall also indicate support of interRAT-NeedForInterruptionNR-r18.


	R4-2404312
	Apple
	Draft CR of core maintenance for measurements without gaps (8.2.2.2.19)

	R4-2404558
	Xiaomi
	draftCR on interruprion requirements for inter-RAT NR measurement without gap (case a-1) (36.133 7.8.2.22)

	R4-2404707
	CMCC
	(NR_MG_enh2-Core) DraftCR on measurement delay for NFG (9.3.1, 9.3.9.1, 9.3.9.2, 9.3.9.4)

	R4-2404742
	Intel Corporation
	Maintenance CR on interruption requirements for measurements without gap (8.2.2.2.19)

	R4-2405562
	Huawei
	draftCR on requirements for inter-RAT LTE measurement without gap (9.4.8.2, 9.4.8.3.5, 9.4.8.4.5)

	R4-2405799
	Nokia
	Draft CR interruption requirements for measurements without gaps (8.2.2.2.19, 9.2.1, 9.2.5, 9.3.1, 9.3.9)

	R4-2405800
	Nokia
	Draft CR interruption requirements for interRAT measurements without gaps (36.133 7.8.2.22)



Open issues summary for topic #1
Sub-topic 1-1 DRX 
Issue 1-1-1: Misalignment between DRX-on duration and SMTC for NFG measurements
· Proposals
· Option 1: UE measures only within SMTC occasions once every DRX cycle and no interruption is allowed.
· Option 1a: interruption can be allowed during the time extended due to drx-inactivityTimer.
· Option 2: UE measures within SMTC occasions when DRX cycle is larger than 320ms and no interruption is allowed; but when DRX cycle is equal or smaller than 320ms interruption is allowed once every DRX cycle according to Tcycle, i. 
· Option 2a: 160ms instead of 320ms. And interruption can be allowed during the time extended due to drx-inactivityTimer.
· Option 3: UE measurements can affect DRX-on duration. Interruption is allowed once every DRX cycle, and it is according to Tcycle,i. 
· Option 5: Interruptions may be allowed during DRX ON duration under the following conditions:
· if DRX ON duration is smaller or equal to [5 or 10] ms and DRX cycle is larger than [40 or 80ms], 
· Interruptions are not allowed in the DRX ON duration, excluding the time extended due to drx-inactivityTimer
· Otherwise 
· interruptions are allowed, except for the last slot containing PDCCH in the DRX ON duration, excluding the time extended due to drx-inactivityTimer
· Option 6: Interruptions may be allowed during DRX ON duration under the following conditions:
· if DRX ON duration is smaller or equal to [5 or 10] ms and DRX cycle is larger than [40 or 80ms], 
· Interruptions are not allowed in the DRX ON duration, excluding the time extended due to drx-inactivityTimer
· Otherwise 
· interruptions are allowed
· Recommended WF
· Discussion needed.
Issue 1-1-2: Aligned DRX-on duration and SMTC for NFG measurements and DRX cycle is larger than 320ms
· Proposals
· Option 1: UE does not measure within SMTC occasions and no interruption is expected.
· Option 2: Interruption is always allowed, and it is according to Tcycle,i.
· Recommended WF
· Agree on Option 2.
Issue 1-1-3: Aligned DRX-on duration and SMTC for NFG measurements and DRX cycle is equal or shorter than 320ms
· Proposals
· Option 1: Interruption is always allowed, and it is according to Tcycle,i.
· Recommended WF
· Agree on Option 1.

Issue 1-1-4: Consider DRX-on duration length as conditions to allow interruptions
· Proposals
· [bookmark: _Toc159060500]Option 1: if DRX ON duration is larger than 5 or 10 ms, interruptions are allowed, except for the last slot containing PDCCH in the DRX ON duration.
· Recommended WF
· Need discussions.
Issue 1-1-5: Consider other DRX cycle length threshold as conditions to allow interruptions
· Proposals
· Option 1: consider 40ms or 80 or 160 ms instead of 320ms.
· Recommended WF
· Need discussions.
Issue 1-1-6: Consider whether there is interruption on PDCCH reception as conditions to allow interruptions
· Proposals
· Option 1: 
· if it is not possible to place an interruption without affecting first and last PDCCH occasion in the DRX ON duration, it is not allowed to cause interruptions during DRX ON durations.
· Interruptions during inactivity time periods allowing both interruptions and PDCCH allocations shall be placed so that the last PDCCH occasion in the inactivity time is not-interrupted.
· Recommended WF
· Need discussions.

Issue 1-1-7: Scaling factor 1.5 when DRX is configured and equal or smaller than 320ms
· Background
· 1.5 is to address frequent measurements in legacy releases when DRX cycle length is smaller than 320ms.
· Proposals
· Option 1: Apply 1.5 to measurement and interruption requirements when DRX is configured and equal or smaller than 320ms.
· Option 2: Do not apply.
· Recommended WF
· Agree on option 1.

Sub-topic 1-2 MRDC interruption requirements
Issue 1-2-1: Interruption requirements in 8.2.2.2.19 apply also for NR-DC, EN-DC, and NE-DC 
· Proposals
· Option 1: Yes. Interruption requirements in 8.2.2.2.19 shall also apply for NR-DC, EN-DC, and NE-DC considering that operations in one cell group do not impact operations on another cell group.
· Option 1a: Same interruption requirement defined at 7.8.2.22 in 36.133 and 8.2.2.2.19 in 38.133 are applied for each cell group for UE perform NR measurement without gap with interruption.
· 7.8.2.22 in 36.133 and 8.2.2.2.19 in 38.133 is applied for MCG and SCG, respectively in EN-DC, 
· 7.8.2.22 in 36.133 and 8.2.2.2.19 in 38.133 is applied for SCG and MCG, respectively in NE-DC,
· 8.2.2.2.19 in 38.133 is applied for both MCG and SCG in NR-DC.
· Option 2: NFG requirements are applicable for NR SA only.
· Option 2a: deprioritize MR_DC for NFG in objective 2 of the WI.
· Recommended WF
· Agree on option 1.

Sub-topic 1-3 Others in NFG
Issue 1-3-1: further clarification on the measurement and interruption spec about gap configurations
· Proposals
· Option 1: clarify in the spec that [no gap with interruption] requirements only apply when gap is not configured, or gap is fully non-overlapped with SMTC on any carriers which are measured with interruption.
· Recommended WF
· Agree on option 1.

Issue 1-3-2: NFG and NCSG capabilities
· Previous Agreements
· No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.
· Proposals
· Option 1: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time.
· Recommended WF
· Agree on option 1.
· Send an LS to RAN2 about RAN4 agreements.

Issue 1-3-3: capture in the spec that measurements without gap do not cause interruption when target SSB is completely contained within the active BWP
· Proposals
· Option 1: Capture in the specification 
· the agreement from RAN4#106 that intra-frequency measurements without gaps don’t cause interruption when target SSB is completely contained withing the active BWP of the UE.
· inter-frequency measurements without gaps do not cause interruption when target SSB is completely contained withing the active BWP of the UE.
· Recommended WF
· Agree on option 1.

Open issues summary for topic #2
Up to this meeting, all agreed using scenarios for inter-RAT NR/LTE measurements without gap can summarized as:
1. the inter-RAT NR measurements without gap in Rel18 includes the two scenarios below.
· Case a-1: UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements
1. the inter-RAT LTE measurements without gap in Rel18 includes the two scenarios below.
· Case b-1: UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements 
· Case b-2: LTE CRS are fully contained within UE’s active BWP 
Sub-topic 2-1 Scheduling restriction
Issue 2-1-1: Scheduling restriction due to mixed numerology for case b-2
· Proposals
· Option 1: The scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology, -- serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.
· Option 1a: The scheduling restriction will be applied to the whole EMW if UE doesn’t support mix-numerology between LTE measurement and NR data reception.
· Recommended WF
· Agree on option 1 and 1a.

Issue 2-1-2: Scheduling restrictions and UE capability reporting 
· Proposals
· Proposal 1a: For Cases b-1 and/or b-2: When the UE require NO scheduling restriction for a specific carrier: 
· the UE shall report to the NW that the UE can measure a given/specific carrier frequency of inter-RAT EUTRAN without gap and without interruption; 
· the UE shall not report EMW (i.e. the UE can measure with at any reference signal occasion).
· Proposal 1b: For Cases b-1 and/or b-2: When the UE require scheduling restriction for a specific carrier: 
· the UE reports to the NW that the UE can measure a given/specific carrier frequency of inter-RAT EUTRAN without gap and without interruption, 
· also, the UE shall report the support of effective measurement window (EMW) for inter-RAT EUTRAN capability (i.e. the UE can measure and cause scheduling restrictions only within the EMW occasions).
· Proposal 1c: For Cases b-1 and/or b-2: When the UE reports for inter-RAT EUTRAN measurements without gap and without interruption and the UE doesn’t support EMW capabilitycannot guarantee no scheduling restrictions, the UE shall report NCSG, or gaps.
· Proposal 2 : For case b-1, DL scheduling restriction is not needed for inter-RAT LTE measurement without gap due to mixed numerology. 
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Figure 1: Illustration of Option 1, UE behaviour for measuring inter-RAT EUTRAN without gaps and without interruption.
· Recommended WF
· Discussion is needed.

Sub-topic 2-2 Measurement reporting period requirements
Issue 2-2-1: Overlap between Effective measurement window and SMTC/SSB
· Background
· Previous Agreements
· For case b-2, when EMW is configured overlapped with SMTC/SSB/CSI-RS measurement with scheduling restrictions, inter-RAT LTE measurement will be dropped.
· For case b-1 and b-2, when EMW is partially overlapped with MG (EMW periodicity < MGRP), the EMW occasion colliding physically with MG will be dropped.
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· Proposals to: For case b-1 and b-2 inter-RAT LTE measurement causing scheduling restriction, when EMW periodicity is smaller than MGRP,
· Option 1: RAN4 to update the legacy agreements as: after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG.
· Recommended WF
· Discuss upon the option.

Issue 2-2-1a: Overlap between Effective measurement window and MG
· Background
· Agreements
· For case b-1 and b-2, when EMW is partially overlapped with MG (EMW periodicity < MGRP), the EMW occasion colliding physically with MG will be dropped.
· Note: The proximity rule in Rel-17 does not apply in this case.
· Proposals to: For case b-1 and b-2 inter-RAT LTE measurement causing scheduling restriction, when EMW periodicity is larger than MGRP and all EMW are covered by measurement gaps,
· Option 1: inter-RAT LTE measurement will be dropped.
· Option 2: No UE behaviour is specified.
· Option 3: apply legacy gap-based measurement requirements, i.e. RAN4 requirements should NOT be defined based on EMW.
· Option 4: UE measurement requirements are based on EMW-RP.
· Recommended WF
· Discuss upon the option 3 and 4.

Issue 2-2-2: Tinter1 for EMW configuratios: 
Table 2
	[bookmark: _Hlk159353967]EMW Pattern Id
	EMW Length (EMWL, ms)
	EMW Repetition Period
(EMWRP, ms)
	Minimum available time for inter-RAT measurements during 480 ms period
(Tinter1, ms)

	2
	2
	40
	[24]

	3
	2
	80
	[12]



· Proposals
· Option 1: Update the Tinter1 for EMW pattern 2/3 to 60/30ms.
	EMW Pattern Id
	EMW Length (EMWL, ms)
	EMW Repetition Period
(EMWRP, ms)
	Minimum available time for inter-RAT measurements during 480 ms period
(Tinter1, ms)

	2
	2
	40
	[60]

	3
	2
	80
	[30]


· Option 2: When determining UE requirements using Tinter1 for EMW pattern IDs 2, 3, 4, 5, Tinter1 = 60 for gap pattern IDs 2, 4, and Tinter1 = 30 for gap pattern IDs 3 and 5 shall be used.
· Option 3: When determining UE requirements using Tinter1 for EMW IDs 2 and 3,  Tinter1 = 60 for EMW ID 2 and Tinter1 = 30 for EMW ID 3 shall be used if EMW dropping rule is not applied specified in clause X. Otherwise, Tinter1 specified in table 2 is applied.
· Recommended WF
· Agree the note based on option 2.
Issue 2-2-4: Tinter1 without EMW configuration
· Proposals
· Option 1: Define Tinter1 without EMW configuration as 60ms (based on EMW pattern 0).
· Option 2: For UE can perform inter-RAT LTE measurement without gap and does not require a scheduling restrictions,  Tinter1 = 60ms is applied for the inter-RAT LTE measurement without gap.
· Recommended WF
· Discuss upon option 1 and 2.

Issue 2-2-3: Scaling factor for case a-1: Nfreq definition
· Background
· The principles are different between NR MO outside gap and LTE inter-frequency without MG, where all inter-frequency MOs, regardless if they are measured with or without MG, are counted in the same Nfreq.
· Proposals
· Option 1: number of NR MOs that are measured outside MG (same principle as NR SA).
· Option 2: total number of LTE and NR MOs (same principle as LTE SA).
· Recommended WF
· Discuss upon options.


Sub-topic 2-3 UE capabilities
Issue 2-3-1: case a-1: The issue with UE capability interRAT-NeedForIntrNR-r18 
· Proposals
· Option 1: Interruptions due to interRAT NR measurements without gaps must be explicitly allowed by the network (via SIB or other means). Send LS to RAN2.
· Option 2: Do not change current interRAT-NeedforIntrNR-r18 capability design. Not to make reporting of interRAT-NeedForIntrNR-r18 based on NW control. Do not further discuss how to report UE capability interRAT-NeedForIntrNR-r18.
· Option 3: interRAT-NeedForIntrNR-r18 capability is based on network request. Send LS to RAN2.
· Recommended WF
· Agree on option 2.
Issue 2-3-1a: Relations between interRAT-NeedForGaps-r16 and interRAT-NeedForIntrNR-r18 and UE behaviours
· Previous agreements
	Issue 1-1-1: Scenario 1, LTE – NR inter-RAT measurement 
Tentative agreements
1. interRAT-NeedForGaps-r16=FALSE means that the UE support measurement without gaps
0. The UE may or may not cause interruption.
1. if UE causes interruptions when performing measurements without gaps:
1. Support early implementation of Rel-18 NeedForInterruption:
1. Optional since R17
1. [bookmark: _Ref160700472]FFS mandatory report of the UE capability R18 interRAT-NeedForIntrNR-r18 from Rel-18 UE if the UE reports interRAT-NeedForGaps-r16=FALSE
1. FFS the UE behavior if the Rel-18 UE does not support interRAT-NeedForIntrNR-r18 


· Proposals
· Option 1: A Rel-18 UE indicating support of interRAT-NeedForGapsNR-r16 shall also indicate support of interRAT-NeedForInterruptionNR-r18.
· Option 2: When a Rel-18 UE only supports Rel-16 NFG capability but not supports Rel-18 NFI capability, the UE’s behaviour is the same as Rel-16 UE. 
· Option 2a: When a Rel-18 UE supports both Rel-16 NFG and Rel-18 NFI capabilities, but NW doesn’t configure Rel-18 needForInterruptionConfigNR, the UE’s behaviour is the same as Rel-16 UE.
· Recommended WF

Issue 2-3-1b: Relations between nr-NeedForGap-Reporting-r16 and nr-NeedForInterruptionReport-r18 and UE behaviours
·  Previous agreements
	Issue 1-1-2: Scenario 2, NR measurements without gaps
Tentative agreements
1. “no-gap” as part of NeedForGapsInfoNR-r16=FALSE means that the UE support measurement without gaps
0. The UE may or may not cause interruption.
1. if UE causes interruptions when performing measurements without gaps:
1. Support early implementation of Rel-18 NeedForInterruption:
1. Optional since R17
1. FFS the UE behavior if the Rel-18 UE does not support NeedForInterruptionNR-r18


· Proposals
· Option 1: A Rel-18 UE indicating support of nr-NeedForGap-Reporting-r16 shall also indicate support of nr-NeedForInterruptionReport-r18.
· Option 2: When a Rel-18 UE only supports Rel-16 NFG capability but not supports Rel-18 NFI capability, the UE’s behaviour is the same as Rel-16 UE.
· Option 2a: When a Rel-18 UE supports both Rel-16 NFG and Rel-18 NFI capabilities, but NW doesn’t configure Rel-18 needForInterruptionConfigNR, the UE’s behaviour is the same as Rel-16 UE.
· Recommended WF



Issue 2-3-2: Introduction of new general UE capabilities (feature groups) for case b-1: [32-7 6 inter-RAT EUTRAN measurement without gap and outside active DL BWP]  
· Background:
· Case b-1: NR UE to measure LTE freq with vacant RF chain (e.g., not within NR BWP)
	[32-6]

	[Inter-RAT EUTRAN measurements without gap and outside active DL BWP]
	Support of requirements of inter-RAT EUTRAN measurements outside active DL BWP without gap with or without interruption.


· Proposals
· Option 1: Yes.
· Option 1a: Remove “with or without interruption” in case b-1.
· Option 2: No.
· Recommended WF
· Agree on option 2.

Issue 2-3-4: UE supporting Case b-1 or Case b-2 needs to support EMW  
· Background
	32-8
	Effective measurement window for inter-RAT EUTRAN measurements
	Support configuration of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity. 


	· A bitmap for 6 effective measurement window (EMW) patterns defined in TS 38.133.
· #0 and #1 are mandatory, if UE supports EMW feature.
· FFS other conditions, e.g., UE supports Case b-1 or b-2
· Other patterns are optional


Table 9.4.8.2-1: The effective measurement window
	Configuration
	[Effective measurement window periodicity] [ms] 
	[Effective measurement window duration] [ms]
	Tinter1 

	0
	40
	5
	[60]

	1 
	80
	5
	[30]

	2
	40
	2
	[60]

	3
	80
	2
	[30]

	4
	40
	5.5
	[60]

	5
	80
	5.5
	[30]


· Agreements
· #0 and #1 are mandatory, if UE supports EMW feature.
· FFS other conditions, e.g., UE supports Case b-1 or b-2
· Other patterns are optional.
· Proposals
· Option 1: Yes. 
· Option 1a: update that UE supporting Case b-1 and b-2 with possible scheduling restriction should support 32-8.
· Recommended WF
· Agree on option 1 and 1a.

Issue 2-3-5: Introduction of new UE capabilities (feature groups) for mixed numerology for case b-1 and b-2: [32-10 UE support concurrent inter-RAT measurement on EUTRAN and reception from NR serving cell with a different numerology than 15kHz]  
· Background
	32-9
	Simultaneous reception of NR data and EUTRAN CRS within BWP with different numerology
	Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology

	[32-10]
	Simultaneous reception of NR data and EUTRAN CRS outside BWP with different numerology
	Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS not contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology.



· Agreements
· Introduce the feature for Case b-2: “Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology”
· FFS whether to extend the capability for case b-1
· Proposals
· Option 1: Yes. Confirm the capability for 32-10.
· Option 2: No.
· Recommended WF
· Agree on option 1.

Issue 2-3-6: Introduction of new UE capabilities (feature groups) for EUTRAN feature: [general support of inter-RAT NR measurements without gap with or without interruption] 
· Background
· For LTE UE to measure NR, only Case a-1 is in the scope (with vacant RF chain).
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Discussion needed.

Issue 2-3-7: Introduction of new UE capabilities (feature groups) for EUTRAN feature: [UE support concurrent inter-RAT NR measurement with a different numerology than 15kHz and reception from LTE serving cell] 
· Background
· For LTE UE to measure NR, only Case a-1 is in the scope (with vacant RF chain).
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Discussion needed.




Issue 2-3-8: Feature list tables for inter-RAT measurements without gap baseline before the meeting for information
[bookmark: _Ref149826504][bookmark: _Ref158891404]Table 1. Rel-18 NR UE features for NR_MG_enh2 WI.
	32. NR_MG_enh2
	[32-6]

	[Inter-RAT EUTRAN measurements without gap and outside active DL BWP]
	Support of requirements of inter-RAT EUTRAN measurements outside active DL BWP without gap with or without interruption.
	[32-8]
	Yes
	NA
	UE behaviour of supporting inter-RAT EUTRAN measurements without gap is known to network
	[Per UE]
	No
	No
	N.A
	
	Optional with capability signalling

	32. NR_MG_enh2
	32-7

	Inter-RAT EUTRAN measurement without gap [and within active DL BWP]
	Support of inter-RAT EUTRAN measurements without gap when CRS is contained within UE’s active DL BWP


	[32-8]
	Yes
	No
	Measurement gap will be needed for inter-RAT EUTRAN measurements
	Per UE
	No
	FR1 only
	N.A
	
	Optional with capability signalling

	32. NR_MG_enh2
	32-8
	Effective measurement window for inter-RAT EUTRAN measurements
	Support configuration of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity. 


	[32-6 or 32-7]

	Yes
	No
	Undefined UE measurement behaviour and when to allow scheduling restriction
	Per UE
	No
	No
	N.A
	· A bitmap for 6 effective measurement window (EMW) patterns defined in TS 38.133.
· #0 and #1 are mandatory, if UE supports EMW feature.
· FFS other conditions, e.g., UE supports Case b-1 or b-2
Other patterns are optional
	Optional with capability signalling

	32. NR_MG_enh2
	32-9
	Simultaneous reception of NR data and EUTRAN CRS within BWP with different numerology
	Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology
	 32-7
	Yes
	No
	scheduling restriction is applicable
	Per UE
	No
	FR1 only
	N.A
	1. 
	Optional with capability signalling

	32. NR_MG_enh2
	[32-10]
	Simultaneous reception of NR data and EUTRAN CRS outside BWP with different numerology
	Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS not contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology.

	32-6
	Yes
	No
	scheduling restriction is applicable
	Per UE
	No
	FR1 only
	NA
	1. 
	Optional with capability signalling


Table 2. Rel-18 LTE UE features for NR_MG_enh2 WI.
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32. NR_MG_enh2
	[x-y]
	InterRAT-BandInfoNR-r18
	Support of inter-RAT NR measurements without gap with or without interruption.
This feature has a defined RRC signalling: ‘InterRAT-BandInfoNR-r18’
	
	Yes
	NA
	The UE does not support inter-RAT NR measurements without gap with or without interruption for performing inter-RAT NR measurement without gap
	Per UE
	No
	No
	NA
	[Component 1 candidate value: “{no-gap-with-interruption, no-gap-no-interruption}”]


	Optional with capability signalling





CR list 
	R4-2404312
	Apple
	Draft CR of core maintenance for measurements without gaps (8.2.2.2.19)

	R4-2404558
	Xiaomi
	draftCR on interruprion requirements for inter-RAT NR measurement without gap (case a-1) (36.133 7.8.2.22)

	R4-2404707
	CMCC
	(NR_MG_enh2-Core) DraftCR on measurement delay for NFG (9.3.1, 9.3.9.1, 9.3.9.2, 9.3.9.4)

	R4-2404742
	Intel Corporation
	Maintenance CR on interruption requirements for measurements without gap (8.2.2.2.19)

	R4-2405562
	Huawei
	draftCR on requirements for inter-RAT LTE measurement without gap (9.4.8.2, 9.4.8.3.5, 9.4.8.4.5)

	R4-2405799
	Nokia
	Draft CR interruption requirements for measurements without gaps (8.2.2.2.19, 9.2.1, 9.2.5, 9.3.1, 9.3.9)

	R4-2405800
	Nokia
	Draft CR interruption requirements for interRAT measurements without gaps (36.133 7.8.2.22)



Issue CR-1: Maintenance CR on interruption requirements in TS 38.133 clause 8.2.2.19 (R4-2404312, R4-2404742, part of R4-2405799)
· Recommended WF
· Merge overlapped CR-s to one.
Issue CR-2: Maintenance CR on measurement requirements in TS 38.133 clause 9.2 and 9.3 (R4-2404707, part of R4-2405799)
· Recommended WF
· Merge overlapped CR-s to one.
Issue CR-3: Maintenance CR on inter-RAT measurement requirements in TS 38.133 clause 9.4 (R4-2405562)
· Recommended WF
· Return to the draftCR.
Issue CR-4: Maintenance CR on TS 36.133 7.8.2.2 (R4-2404558, R4-2405800)
· Recommended WF
· Merge overlapped CR-s to one.


Topic #3: Performance part requirements for measurements without gap
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404313
	Apple
	Discussion on performance requirement for measurement without gaps
Proposal 1: test case lit for NFG.
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Comments 

	[FFS: NFG1]
	Event triggered reporting and interruptions
	Intra-frequency measurements without gap config but with DRX
	FR1
	20ms
	No gap config
	[DRX pattern TBD]
	A.6.6.1.X
	DRX related requirements are still TBD. Necessity of this test depends on conclusion of the issue.

	NFG2
	
	Intra-frequency measurements without gap or DRX configuration
	FR2
	160ms
	No gap config
	No DRX
	A.7.6.1.X
	

	NFG3
	
	Inter-frequency measurements without gap config but without DRX
	All in FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	Title is incorrect. It should be no gap.

	[FFS: NFG4]
	
	
	All in FR2
	20ms
	[Pattern TBD]
	[DRX pattern TBD]
	A.7.6.1.X
	DRX related requirements are still TBD. Necessity of this test depends on conclusion of the issue.

	NFG5
	Event triggered reporting [without interruption]
	Inter-frequency measurements without gap or DRX configuration
	All in FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	Similar with ‘interruption’ case, no need to test both intra and inter in both FR1 and FR2. E.g. two tests with intra in FR1 and inter in FR2 are enough.

	NFG6
	Event triggered reporting [without interruption]
	Inter-frequency measurements without gap or DRX configuration
	All in FR2
	20ms
	No gap config
	No DRX config
	A.7.6.1.X
	

	NFG7
	
	Intra-frequency measurements without gap or DRX configuration
	FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	

	NFG8
	
	
	FR2
	20ms
	No gap config
	No DRX config
	A.7.6.1.X
	Similar with ‘interruption’ case, no need to test both intra and inter in both FR1 and FR2. E.g. two tests with intra in FR1 and inter in FR2 are enough.


Observation 1: case b-1 with interruption is NOT supported in this WI.
Proposal 2: test case list for inter-RAT measurement without gap:
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	EMW configuration
	MG configuration
	DRX configuration
	Subclause
	Comments

	IR1
	Event triggered reporting and interruptions
	Inter-RAT EUTRAN measurements case b-1 with MG and DRX configuration
	NR FR1
	[Pattern TBD]
	[Pattern TBD]
	[DRX pattern TBD]
	A.6.6.3.X
	Infeasible since no core requirements for b-1 with interruption. 
< Agreement in R4#106bis-e>:
Reuse NeedForNCSG-InfoEUTRA-r17 to support Case b-1 and Define requirements for case when UE reports “nogap-noncsg” in NeedForNCSG-InfoEUTRA-r17 for indicating no-gap without interruption.

	IR2
	
	Inter-RAT EUTRAN measurements case b-1 with MG but no DRX configuration
	NR FR1
	[Pattern TBD]
	[Pattern TBD]
	No DRX config
	A.6.6.3.X
	Same as above

	IR3
	Event triggered reporting [without interruption]
	Inter-RAT EUTRAN measurements case b-2 without MG or DRX configuration
	NR FR1
	[Pattern TBD]
	No gap configuration
	No DRX configuration
	A.6.6.3.X
	

	IR4
	Event triggered reporting
	Inter-RAT NR measurements case a-1 [FFS: with MG]
	NR FR2
	No EMW config
	[Pattern TBD]
	No DRX config
	A.8.4.2.X
	FR1-FR2 testability issue. Need to update A.3.13A.
More justification is needed on what and how to verify collision between EMW and MG.  

	IR5
	Event triggered reporting and interruptions
	Inter-RAT NR measurements case a-1 [FFS: with MG]
	NR FR1
	No EMW config
	[Pattern TBD]
	No DRX config
	A.8.4.2.X
	More justification is needed on what and how to verify collision between EMW and MG.  




	R4-2404399
	CATT
	Discussion on performance requirements for measurements without gaps
Proposal 1: Only specify test cases in SA sections, i.e., specify the test cases about NeedForGaps and inter-RAT LTE measurements in section A.6 and A.7, and specify the test cases about inter-RAT NR measurements in section A.8. 
Proposal 2: For the measurement without gap without interruption, test both measurement delay and scheduling restriction in the same test. For the measurement without gap with interruption, test both measurement delay and interruption in the same test. 
Proposal 3: Consider the following configurations in the test cases: 
· Define non-DRX only
· No SBI reading
· Single serving cell
· Per-UE gap for FR1 tests and per-FR gap for FR2 tests
Proposal 4: Define the following test cases for NeedForGaps reporting: 
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration

	NFG1
	Event triggered reporting without gap with interruptions
	Intra-frequency measurements 
	FR1
	20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	NFG2
	
	Intra-frequency measurements 
	FR2
	160ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #13
	No DRX

	NFG3
	
	Inter-frequency measurements 
	FR1
	20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX 

	NFG4
	
	Inter-frequency measurement
	FR2
	20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #13
	No DRX

	NFG5
	Event triggered reporting without gap without interruption
	Inter-frequency measurements 
	FR1
	20ms
	No gap config
	No DRX 

	NFG6
	
	Inter-frequency measurements 
	FR2
	20ms
	No gap config
	No DRX 

	NFG7
	
	Intra-frequency measurements 
	FR1
	20ms
	No gap config
	No DRX 

	NFG8
	
	Intra-frequency measurements 
	FR2
	20ms
	No gap config
	No DRX 


Proposal 5: Define the following test cases for inter-RAT measurement: 
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	EMW/SMTC configuration
	MG configuration
	DRX configuration

	IR1
	Event triggered reporting without gap without interruption
	Inter-RAT EUTRAN measurements case b-1 
	NR FR1
	Sub-test 1: 5ms
Sub-test 2: 2ms

	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	IR2
	
	Inter-RAT EUTRAN measurements case b-1 
	NR FR1
	Sub-test 1: 5ms
Sub-test 2: 2ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX 

	IR3
	
	Inter-RAT EUTRAN measurements case b-2 
	NR FR1
	Sub-test 1: 5ms
Sub-test 2: 2ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	IR4
	
	Inter-RAT NR measurements case a-1without interruption
	NR FR1
	SMTC = 20ms
	No gap config

	No DRX

	IR5
	
	Inter-RAT NR measurements case a-1 without interruption
	NR FR2
	SMTC = 20ms
	No gap config

	No DRX

	IR6
	Event triggered reporting without gap with interruptions
	Inter-RAT NR measurements case a-1with interruption
	NR FR1
	SMTC = 20ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX

	IR7
	
	Inter-RAT NR measurements case a-1 with interruption
	NR FR2
	SMTC = 160ms
	Sub-test 1: No gap config
Sub-test 2: gap pattern #0
	No DRX




	R4-2404709
	CMCC
	Discussion on RRM performance requirements for measurements without gaps
Proposal 1: whether to specify test cases with DRX configuration pending on the discussion on how to define interruption requirements with DRX. If different approach is adopted for the case with DRX compared with the case without DRX, it is proposed to have test cases with DRX.
Proposal 2: it is proposed to specify test cases for measurement without gap without interruption for NR intra-frequency measurement, inter-frequency measurement, NR inter-RAT measurement and EUTRAN inter-RAT measurement. 
· To save test number, measurement without gap without interruption can be verified in sub-tests. In detail, the UE supporting measurement without gap without interruption only needs to pass the sub-tests for no gap no interruption. And the UE supporting measurement without gap with interruption only needs to pass the sub-tests for no gap with interruption.
Proposal 3: for NFG, it is proposed to define test cases for both intra-frequency measurement and inter-frequency measurement.
Proposal 4: For NFG, for the case without gap without interruption, test cases can be defined only for the case without MG configuration. For the case without gap with interruption, both no MG configuration and with MG configuration are considered to define test cases.    
Proposal 5: it is proposed to define test cases for case a-1. 
Proposal 6: for case b-1, it is proposed to define test cases for both with interruption and without interruption, which can be tested in sub-tests. The UE supporting measurement without gap without interruption only needs to pass the sub-tests for no gap no interruption. And the UE supporting measurement without gap with interruption only needs to pass the sub-tests for no gap with interruption.
Proposal 7: it is proposed to test scheduling restrictions for case b-1 and b-2. But no new test cases is needed, it can be tested in the test configuration with mixed numerology, e.g. serving cell is LTE FDD/TDD and neighbour cell is NR with 30 kHz SSB SCS. And the test requirements are different for different UE capability. For UE capable of mixed numerology, UE shall send HARQ ACK/NACK for the corresponding PDSCH scheduled in PCell in all the slots. For UE not capable of mixed numerology, UE shall send HARQ ACK/NACK for the corresponding PDSCH scheduled in PCell in all the slots except for the one where PDSCH or PUCCH is overlapped with the EMW. 

	R4-2404926
	OPPO
	Discussion on test case design for measurement without gaps
Proposal 1: Only define test cases for NR SA scenario.
Proposal 2: Define one test case to verify measurement delay and interruption ratio requirements.
Proposal 3: Prioritize non-DRX test case. 
Proposal 4: No SBI reading is verified in the test case.
Proposal 5: No per-FR gap is considered.
Proposal 6: Only single serving cell is considered.
Proposal 7: Define test case for case a-1.
Proposal 8: Not verify interruption for case b-1.
Proposal 9: Verify dropping behaviour when measurement gap configuration collides with EMW, but no dedicated test case is considered. 

	R4-2404970
	Ericsson
	Discussion on measurement without gaps test cases
General
Proposal 1: The following general principles shall be agreed
· Define test cases to verify interruption and measurement delay in the same test case
· Not verify SBI reading
· Pre-FR gap shall be verified
NeedForGaps
Proposal 2: RAN4 to define NeedForGaps test cases to verify both ‘no gap no interruption’ and ‘no gap with interruption’ in different bands.
Proposal 3: RAN4 to define separate test cases for both MG configured and not configured scenarios for NeedForGaps.
Proposal 4: RAN4 to define separate test cases for single frequency layer and multiple frequency layers scenarios for NeedForGaps.
Proposal 5: RAN4 to define separate NeedForGaps test cases for different SMTC configuration including 
Proposal 6: RAN4 to verify total interruption ratio and measurement period in the same test case for NeedForGaps.
Proposal 7: RAN4 to define separate test cases for non-DRX and DRX scenarios in NeedForGaps. 
Inter-RAT measurement without gaps
Proposal 8: RAN4 to define separate test cases for case b-1 and case b-2.
Proposal 9: RAN4 to verify measurement period with no interruption together in inter-RAT measurement without gap.
Proposal 10: RAN4 to define separate test cases to verify the collision between EMW and NR measurement in inter-RAT measurement without gap.
Proposal 11: RAN4 to define separate test cases to verify the collision between EMW and MG: EMW periodicity = MGRP; EMW periodicity < MGRP.
Proposal 12: RAN4 to further define the following test cases for case b-1 and b-2.
Case b-1:
	No.
	Test case
	Test setup and scenario
	Purpose of test 

	1
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· F1 in FR1, F2 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 6ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports NeedForNCSG-InfoEUTRA-r17 capability and
· No interruption is expected, and
· Scheduling restriction within EMW depends on UE capability


	2
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown neighbor cell (Cell3) on F3
· F1, F2 in FR1, F3 in LTE
· non-DRX, AWGN
· SMTC: 80ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 2ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports NeedForNCSG-InfoEUTRA-r17 capability, and
· UE behaviour when EMW collides with SMTC, and
· No interruption is expected, and
· Scheduling restriction within EMW depends on UE capability



Case b-2:
	No.
	Test case
	Test setup and scenario
	Purpose of test 

	1
	Event triggered reporting test on inter-RAT LTE measurement with MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F1
· Cell1 in FR1, Cell2 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 0ms
· Per-UE gap
· MG pattern: measurement length 5ms, measurement period 80ms, offset 0ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports inter-RAT measurement without gap capability and
· EMW will be dropped when colliding with MG, and
· Scheduling restriction within EMW depends on UE capability

	2
	Event triggered reporting test on inter-RAT LTE measurement with MG in FR1
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F1
· Cell1 in FR1, Cell2 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 5ms, measurement period 80ms, offset 0ms
· Per-UE gap
· MG pattern: measurement length 5ms, measurement period 80ms, offset 0ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Verify UE behaviour when UE supports inter-RAT measurement without gap capability and
· Inter-RAT MO will be measured within MG, and 
· Scheduling restriction within EMW depends on UE capability




	R4-2405565
	Huawei
	Discussion on test cases for measurement without MG
Proposal 1: For measurement with interruption, agree on TC NFG1 – NFG4 with following updates.
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Testing purpose

	NFG1
	Event triggered reporting and interruptions
	Intra-frequency measurements without gap config but withor DRX
	FR1
	20ms
	No gap config
	[DRX pattern TBD]No DRX config
	Interruption ratio depends on SMTC with a lower bound of 80ms

	NFG2
	
	Intra-frequency measurements without gap or DRX configuration
	FR2
	160ms
	No gap config
	No DRX config
	Interruption ratio depends on SMTC, and lower ratio with larger SMTC 

	NFG3
	
	Inter-frequency measurements with gap config but without DRX
	All in FR1
	20ms
	No gap configGap pattern 0
	No DRX config
	When MG is configured, the measurement is performed in MG

	NFG4
	
	Inter-frequency measurements without gap config but with DRX
	All in FR2
	20ms
	[Pattern TBD] No gap config
	[DRX pattern TBD]
	Interruption ratio depends on max of SMTC and DRX


Proposal 2: For measurement without interruption, consider to remove NFG6 and NFG8.
Proposal 3: For Case a-1, define the same set of TCs as for NR measurement based on NFG. UE supporting both Case a-1 and R18 NFG only needs to pass one set of tests.
Proposal 4: For Case b-1 and b-2, define the separate set of TCs with same testing coverage. UE supporting both Case b-1 and b-2 only needs to pass one set of tests.
Proposal 5: For Case b-1 and b-2, agree on TC IR1 – IR6 with following updates.
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	EMW configuration
	MG configuration
	DRX configuration
	Testing purpose

	IR1
	Event triggered reporting and interruptions
	Inter-RAT EUTRAN measurements case b-1 without EMW or MGwith MG and DRX configuration
	NR FR1
	[Pattern TBD] No EMW configuration
	[Pattern TBD] No gap configuration
	[DRX pattern TBD]No DRX config
	Measurement without EMW, when the measurement does not cause scheduling restriction.


	IR2
	Event triggered reporting
	Inter-RAT EUTRAN measurements case b-1 without EMW but with MG but no DRX configuration
	NR FR1
	[Pattern TBD] No EMW configuration
	[Pattern TBD]MG pattern #0
	No DRX config
	Measurement within MG, when the measurement causes scheduling restriction and EMW is not configured.


	IR3
	Event triggered reporting [without interruption]
	Inter-RAT EUTRAN measurements case b-2 1 with EMW but without MG or DRX configuration
	NR FR1
	[Pattern TBD] EMW pattern #0
	No gap configuration
	No DRX configuration
	Measurement within EMW, when the measurement causes scheduling restriction and EMW is configured. 
EMW is dropped when colliding with SMTC

	IR4
	
	Same as IR1 but for Case b-2
	
	
	
	
	

	IR5
	
	Same as IR2 but for Case b-2
	
	
	
	
	

	IR6
	
	Same as IR3 but for Case b-2
	
	
	
	
	




	R4-2405721
	Qualcomm
	Remaining issues for RRM performance requirements R18 NFG
Observation 1: To test interruption requirement, TE schedule data continuously and check missing ACK/NACK during certain period. However, UE is not continuously scheduled with data during DRX. Once UE decode PDDCH during DRX, UE will wake up from the DRX. Interruption requirement cannot be properly verified.
Proposal 1: RAN4 will not define test-cases when DRX is configured.
Observation 2: Test cases with MG configuration when SMTC is partial or fully overlapped with MG are test cases for measurement with MG and it is duplicated with existing test cases. Since RRM requirement is about measurement without gap, the test cases shall be about measurement without gap where MG is not configured. 
Proposal 2: RAN4 will not define test-cases for R18 NFG measurement with MG configuration. 
Observation 3: SMTC configuration with 160ms for FR2 (NFG2) will make very long measurement delay which will require unnecessary long test duration. It is more suitable to set 160ms for FR1 in NFG1 and 20ms for FR2
Proposal 3: RAN4 will update test-cases for following:
· NFG1 : remove DRX configuration, change SMTC configuration to 160ms
· NFG2 : Change SMTC configuration to 20ms
Proposal 4: Define test case with mandatory pattern for each case b-1 and case b-2.
Proposal 5: Define one additional test case with optional pattern ID 2 or 3 for either case b-1 or case b-2.
Observation 4: NR measurement delay and interruption requirements are verified during NFG NR test cases. For UE pass NR NFG test cases, the UE will pass case a-1 by naturally. Therefore, case a-1 are redundant test cases. 
Proposal 6: RAN4 will not define test case for case a-1 with/without interruption and remove IR4 and IR5.

Update test cases as followings. 
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility

	NFG1
	Event triggered reporting  [with nogap with interruption
	Intra-frequency measurements without gap and without DRX or DRX configuration
	FR1
	16020ms
	No gap config
	No DRX config
	A.6.6.1.X
	Nokia

	NFG2
	
	
	FR2
	20160ms
	No gap config
	No DRX config
	A.7.6.1.X
	Intel

	NFG3
	
	Inter-frequency measurements without gap config andbut without DRX
	All in FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	QC

	NFG4
	
	
	All in FR2
	20ms
	No gap config[Pattern TBD]
	No DRX config[DRX pattern TBD]
	A.7.6.1.X
	HW

	NFG5
	Event triggered reporting with nogap  [without interruption]
	Inter-frequency measurements without gap and without DRXor DRX configuration
	All in FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	Ericsson

	NFG6
	
	
	All in FR2
	20ms
	No gap config
	No DRX config
	A.7.6.1.X
	CATT

	NFG7
	
	Intra-frequency measurements without gap and without DRXor DRX configuration
	FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	CMCC

	NFG8
	
	
	FR2
	20ms
	No gap config
	No DRX config
	A.7.6.1.X
	MTK



	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	EMW configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility

	IR1
	Event triggered reporting and interruptionsfor inter-RAT EUTRAN measurement without gap when UE report ‘nogap-noNCSG’
	Inter-RAT EUTRAN measurements without gap case b-1 without MG and without DRX configuration
Inter-RAT EUTRAN measurements case b-1 with MG but no DRX configuration
	NR FR1
	[Pattern TBD]Pattern ID 0
	[Pattern TBD]No gap config
	[DRX pattern TBD]No DRX config
	A.6.6.3.X
	CATT

	IR2
	
	
	NR FR1
	[Pattern ID 2TBD]
	[Pattern TBD]No gap config
	No DRX config
	A.6.6.3.X
	xiaomi

	IR3
	Event triggered reporting [without interruption] for inter-RAT EUTRAN measurement without gap when LTE CRS in UE’s active BWP
	Inter-RAT EUTRAN measurements case b-2 without MG or DRX configuration
	NR FR1
	[Pattern ID  1TBD]
	No gap configuration
	No DRX configuration
	A.6.6.3.X
	CMCC


· 

	R4-2405801
	Nokia
	Discussion on performance requirements for measurements
Proposal 1: RAN4 to define RRM performance requirements with dedicated test cases for interruption and measurement delay requirements.
Observation 1: Interruptions during DRX ON have a significantly greater impact on UE throughput and latency performance compared to when DRX is not configured.
Proposal 2: Specify test cases with DRX and with non-DRX.
Observation 2: RAN4 has agreed that when GAP partially overlaps with SMTC, measurements are performed within GAP.
Proposal 3: Provide clarification on the scenarios that require configuring gaps for test cases involving measurements without gaps.
Proposal 4: Configure testcases with CA for verification of interruption requirements.
Observation 3: RRM core requirements allow interruptions for intra-frequency measurements when the SSB to be measured is not contained in the active BWP of the UE.
Proposal 5: Define intra-frequency test cases with the SSB not completely contained in the active BWP of the UE.
Observation 4: A configuration with SMTC smaller than 80 ms helps verifying that measurement cycle and interruption ratio respects the lower bound of  80 ms.
Observation 5: A configuration with SMTC larger than 80 ms helps verifying that measurement cycle and interruption ratio is updated by increasing SMTC periodicity.
Proposal 6: RAN4 to define test cases for SMTC periodicity of 20 ms and 160 ms.
Observation 6: RAN4 agreed for intra-frequency RRM core requirements that interruptions are not allowed when the SSB to be measured overlaps with the active BWP.
Proposal 7: RAN4 to configure DLBWP.1.2 for measurements without gaps (i.e. BWP with lowest PRB index determined to guarantee that BWP is not fully overlapped with SSB).
Observation 7: RRM core requirements with conditions for interruptions when DRX is configured are still FFS.
Proposal 8: Define DRX configurations for interruption test cases considering the conditions where interruptions are allowed.
Observation 8: Measurement delay requirements for measurements without gaps with interruptions only differ from Rel 17 requirements for DRX cycle smaller than 80 ms.
Proposal 9: For intra-frequency measurement delay requirements, configure DRX only with DRX cycle 40 ms
Proposal 10: For inter-frequency measurement delay requirements, configure DRX with DRX cycle 40 ms and DRX cycle 80 ms or larger.
Observation 9: Case a-1 is currently a candidate for early implementation.
Proposal 11: Define test cases for case a-1 including interruption requirements and measurement delay requirements.
Observation 10: Interruptions are not allowed for Inter-RAT case b-1 and b-2.
Proposal 12: Define test cases for case b-1 and b-2 verifying that no interruption is observed while performing those inter-RAT measurements.
Proposal 13: Define test cases where conditions where the UE is available to be scheduled are verified for case b-1 and b-2.
Proposal 14: Define inter-RAT measurements without gaps test case including NR cell in FR2 for case a-1 and b-1.

	R4-2405903
	MTK
	Discussion on RRM performance requirements for measurements without gaps
Observation 1: NFG8 TC is intra-frequency test case where the SSB is outside the active BWP. 
Observation 2: it is not clear how to perform serving cell measurements when the SSB is outside the active BWP. 
Proposal 1: [bookmark: _Ref146034715]RAN4 shall further discuss how to define the test cases for NeedForGap of intra-frequency measurements with SSB outside the active BWP.


Test cases for NFG
Test cases list and responsibilities
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	NFG1
	Event triggered reporting and interruptions
	Intra-frequency measurements without gap config but with DRX
	FR1
	20ms
	No gap config
	[DRX pattern TBD]
	A.6.6.1.X
	Nokia

	NFG2
	
	Intra-frequency measurements without gap or DRX configuration
	FR2
	160ms
	No gap config
	No DRX
	A.7.6.1.X
	Intel

	NFG3
	
	Inter-frequency measurements with gap config but without DRX
	All in FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	QC

	NFG4
	
	
	All in FR2
	20ms
	[Pattern TBD]
	[DRX pattern TBD]
	A.7.6.1.X
	HW

	NFG5
	Event triggered reporting [without interruption]
	Inter-frequency measurements without gap or DRX configuration
	All in FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	Ericsson

	NFG6
	
	
	All in FR2
	20ms
	No gap config
	No DRX config
	A.7.6.1.X
	CATT

	NFG7
	
	Intra-frequency measurements without gap or DRX configuration
	FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	CMCC

	NFG8
	
	
	FR2
	20ms
	No gap config
	No DRX config
	A.7.6.1.X
	MTK



	R4-2405802
	Nokia
	Draft CR TC measurements without gaps in FR1 (NFG1)

	R4-2404743
	Intel
	Test case for intra-frequency measurements without gap when no gap nor DRX is configured in FR2 (NFG2)

	R4-2405722
	Qualcomm
	DraftCR TC FR1 inter-frequency measurement without gap with interruption (NFG3)

	R4-2405566
	Huawei
	draftCR on NFG TC4 (NFG4)

	R4-2404972
	Ericsson
	Draft CR on TS38.133 for NFG TC5 (NFG5)

	R4-2404369
	CATT
	(NFG6) DraftCR on FR2 inter-frequency measurements without gap without interruption for needforgap reporting

	R4-2404705
	CMCC
	DraftCR on test case for intra-frequency measurement without gap without interruption and inter-RAT EUTRAN measurement case b-2 (NFG7)

	R4-2405902 (moved from AI 6.5.3)
	MTK
	Draft CR for test case of event triggered reporting without interruption Intra-frequency measurements without gap or DRX configuration (NFG8)



This section is the place holder for comments on the test cases list. The companies are expected to provide comments only on the systematic test coverage and reduction of cases. A trade-off in test coverage and test time (number of tests and sub tests) is expected to be implemented according to the consensus of the group.
	Company
	Comments

	Moderator
	Balance between test coverage and test cases number is considered by staggered configurations among SMTC, measurement gap, DRX, Frequency Range, and test scenarios (intra or inter frequency).

	
	

	
	

	
	

	
	



Test cases details 
NFG1: R4-2405802
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	NFG1
	Event triggered reporting and interruptions
	Intra-frequency measurements without gap config but with DRX
	FR1
	20ms
	No gap config
	DRX.1 (40ms) for sub test 1 and DRX.7 (640ms) for sub test 2
	A.6.5.2.X for interruptions
A.6.6.1.X for delay
	Nokia


· Other proposals
· This test case requirements consist two test cases: one is for interruption and the other is for measurement delay.
· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	



NFG2: R4-2404743
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	NFG2
	Event triggered reporting and interruptions
	Intra-frequency measurements without gap or DRX configuration
	FR2
	160ms
	No gap config
	No DRX
	A.7.6.1.X
	Intel


· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	



NFG3: R4-2405722
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	NFG3
	Event triggered reporting and interruptions
	Inter-frequency measurements with gap config but without DRX
	All in FR1
	20ms
	No gap config
	No DRX config
	A.6.6.2.X
	QC


· Other Proposals
· SSB time index detection is tested.
· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	



NFG4: R4-2405566
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	NFG4
	Event triggered reporting and interruptions
	Inter-frequency measurements with gap config but without DRX
	All in FR2
	20ms
	[Pattern TBD]
	DRX.8 (320ms)
	A.7.6.2.X
	HW


· Other Proposals
· The TE schedules continuous DL data on PCell during the DRX ON duration. The parameter drx-LongCycleStartOffset is configured as {ms320, 10} such that measurement gap do not occur in DRX ON duration.
· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	



NFG5: R4-2404972
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	NFG5
	Event triggered reporting [without interruption]
	Inter-frequency measurements without gap or DRX configuration
	All in FR1
	20ms
	No gap config
	No DRX config
	A.6.6.X.Y
	Ericsson


· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	



NFG6: R4-2404396
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	NFG6
	Event triggered reporting [without interruption]
	Inter-frequency measurements without gap or DRX configuration
	All in FR2
	20ms
	No gap config
	No DRX config
	A.7.6.2.X
	CATT


· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	



NFG7: R4-2404705
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	NFG7
	Event triggered reporting [without interruption]
	Intra-frequency measurements without gap or DRX configuration
	FR1
	20ms
	No gap config
	No DRX config
	A.6.6.1.X
	CMCC


· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	



NFG8: R4-2405902
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	NFG8
	Event triggered reporting [without interruption]
	Intra-frequency measurements without gap or DRX configuration
	FR2
	20ms
	No gap config
	No DRX config
	A.7.6.1.X
	MTK


· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	


Test cases for inter-RAT
Test cases list and responsibilities
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	EMW configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility

	IR1
	Event triggered reporting and interruptions
	Inter-RAT EUTRAN measurements case b-1 with MG and DRX configuration
	NR FR1
	[Pattern TBD]
	[Pattern TBD]
	[DRX pattern TBD]
	A.6.6.3.X
	CATT

	IR2
	
	Inter-RAT EUTRAN measurements case b-1 with MG but no DRX configuration
	NR FR1
	[Pattern TBD]
	[Pattern TBD]
	No DRX config
	A.6.6.3.X
	xiaomi

	IR3
	Event triggered reporting [without interruption]
	Inter-RAT EUTRAN measurements case b-2 without MG or DRX configuration
	NR FR1
	[Pattern TBD]
	No gap configuration
	No DRX configuration
	A.6.6.3.X
	CMCC

	IR4
	Event triggered reporting
	Inter-RAT NR measurements case a-1with MG
	NR FR2
	No EMW config
	[Pattern TBD]
	No DRX config
	A.8.4.2.X
	HW

	IR5
	Event triggered reporting and interruptions
	Inter-RAT NR measurements case a-1 with MG
	NR FR1
	No EMW config
	[Pattern TBD]
	No DRX config
	A.8.4.2.X
	Nokia



	R4-2404397
	CATT
	(IR1) DraftCR on inter-RAT EUTRAN measurements wihtout gap case b-1

	R4-2404570
	Xiaomi
	[draftCR IR2] CR for inter-RAT EUTRAN measurements case b-1 without gap

	R4-2404705
	CMCC
	DraftCR on test case for intra-frequency measurement without gap without interruption and inter-RAT EUTRAN measurement case b-2 (IR3)

	R4-2405567
	Huawei
	draftCR on IR TC4 (IR4)

	R4-2405803 (not available)
	Nokia
	Draft CR TC Inter-RAT NR measurements case a-1 (IR5)



This section is the place holder for comments on the test cases list. The companies are expected to provide comments only on the systematic test coverage and reduction of cases. A trade-off in test coverage and test time (number of tests and sub tests) is expected to be implemented according to the consensus of the group.
	Company
	Comments

	Moderator
	Balance between test coverage and test cases number is considered by staggered configurations among SMTC, measurement gap, DRX, Frequency Range, and test scenarios (intra or inter frequency).

	
	

	
	

	
	

	
	



Test cases details
IR1: R4-2404397
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	IR1
	Event triggered reporting and interruptions
	Inter-RAT EUTRAN measurements case b-1 with MG and DRX configuration
	NR FR1
	20ms
	No gap for subtest 1
GAP 0 for subtest 2
	No DRX
	A.6.6.3.X
	CATT


· Other proposals
· EMW is configured as pattern 0.
· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	



IR2: R4-2404570
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	IR2
	Event triggered reporting and interruptions
	Inter-RAT EUTRAN measurements case b-1 with MG but no DRX configuration
	NR FR1
	20ms
	No GAP configuration
	No DRX config
	A.6.6.3.X
	xiaomi


· Other proposals
· The serving frequency and the target frequency should be selected such that UE reports [nogap-noncsg]  for the target frequency given the serving frequency.
· EMW 0 is configured and no overlap is between EMW and SMTC.
· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	



IR3: R4-2404705
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	IR3
	Event triggered reporting [without interruption]
	Inter-RAT EUTRAN measurements case b-2 without MG or DRX configuration
	NR FR1
	20ms
	No gap configuration
	No DRX configuration
	A.6.6.3.X
	CMCC


· Other proposals
· EMW is configured as 40ms period and 5ms length.
· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	



IR4: R4-2405567
· Test cases proposals:
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	IR4
	Event triggered reporting
	Inter-RAT NR measurements case a-1with MG
	NR FR2
	160ms
	No gap configuration
	No DRX config
	A.8.4.2.X
	HW


· Other proposals
· No EMW is configured.
· Recommended WF
· Discuss upon the draftCR for test configurations related only to this case.
	Company
	Comments

	
	

	
	

	
	

	
	



IR5: R4-2405567 Not Available
· Test cases proposals: Not Available currently.
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	SMTC configuration
	MG configuration
	DRX configuration
	Subclause
	Responsibility 

	IR1
	Event triggered reporting and interruptions
	Inter-RAT EUTRAN measurements case b-1 with MG and DRX configuration
	NR FR1
	[Pattern TBD]
	[Pattern TBD]
	[DRX pattern TBD]
	A.6.6.3.X
	CATT


· Other proposals
· TBA.
· Recommended WF
· TBA.
	Company
	Comments
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