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Introduction
This document is the TDocs summary for [110][210] NR_MG_enh2_part2 with the following topics covered.
· Topic 1:	 Measurement without gaps for UEs reporting NeedForGapInfoNR (AI 8.5.2.1)
· Topic 2:	 Inter-RAT measurement without gap (AI 8.5.2.2)
· Topic 3: Performance part requirements for measurements without gaps (AI 8.5.4)
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.
Topic #1: Measurement without gaps for UEs reporting NeedForGapInfoNR
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400378
	Apple

	Discussion on measurement without gaps for UEs reporting NeedForGapsInfoNR 
Proposal 1: when DRX is configured larger than 320ms, interruption is still allowed, and it is according to Tcycle,i.
Proposal 2: 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.
Proposal 3: total interruption D shall be updated to: 

where
· N is the total number of configured SSB based frequency layers to be measured outside gap including intra-frequency and inter-frequency target carriers where UE indicates that interruption is needed through [no-gap-with-interruption],
· M is total number of carriers which are measured outside MG, including carriers that are measured with and without interruption,
· L is the maximum interruption length for each interruption occasion specified in the Table 8.2.2.2.19-2 and 8.2.2.2.19-3.
· Tcycle,i is the interruption cycle on a certain frequency layer i.

	R4-2400542
	Qualcomm

	Remaining issues on R18 NFG
Observation: Since measurement period is also impacted by DRX cycle, DRX cycle is also used as function of Tcycle when calculating interruption ratio. Moreover, interruption ratio will be very small when DRX cycle is applied. Since interruption ratio is negligible when DRXcycle is configured, RAN4 does not need to discuss whether requirement has to “zero” interruption.
Proposal : When DRX cycle is configured, interruption is allowed and it is according to Tcycle,i. Updating Tcycle,i = (CSSFoutside gap) * max (80ms, SMTC period, DRXcycle),

	R4-2400874
	Vivo

	On maintenance issues for NFG requirements
Proposal 1: For the issue Interruption caused when DRX is configured larger than 320ms, prefer option 2, i.e., Interruption is allowed, and it is according to Tcycle,i. 

	R4-2400969
	Ericsson
	Remaining issues on NeedForGaps
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: RAN4 to define the interruption ratio when DRX is configured as follow,
· When DRX cycle is equal or smaller than 320ms, 
· no interruption is expected when configured SMTC occasions are misalignment with DRX ON duration;
· Otherwise, single layer’s interruption equals to 2*L/(1.5*max(80ms, SMTC, DRX cycle) * CSSF)
· When DRX cycle is larger than 320ms, no interruption is expected. 

	R4-2401002
	OPPO

	On interruption requirements for NFG measurements
Proposal 1: When DRX cycle > 320ms, no interruption is expected.
Proposal 2: When DRX cycle ≤ 320ms, interruption is allowed and Tcycle,i = (CSSFoutside gap) * max (80ms, SMTC period, DRX cycle).

	R4-2401026
	CMCC
	(NR_MG_enh2-Core) Discussion on measurement without gaps for UEs reporting NeedForGapsInfoNR 
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: it is proposed that reporting of interRAT-NeedForIntrNR-r18 capability is based on network request.

	R4-2402013
	Nokia

	Discussion on measurements without gaps
Observation 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 2: 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 3: drx-onDurationTimer can be as small as 1/32 ms
Observation 4: 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 5: 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 6: 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 7: The impact of interruption is more severe on PDCCH than for PDSCH during DRX activity time.
Proposal 1: RAN4 to consider rules of when interruptions are allowed with DRX depending on the DRX ON duration, and DRX cycle configuration.
Proposal 2: 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 s not allowed to cause interruptions during DRX ON durations.
Proposal 3: Interruptions may be allowed during DRX ON duration under the following conditions:
a.	if DRX ON duration is larger than 10 ms, interruptions are allowed, except for the first and last slot containing PDCCH in the DRX ON duration
b.	If the minimum DRX cycle is smaller than 40 ms
i.	Interruptions are not allowed in the DRX ON duration
c.	If the minimum DRX cycle is larger than or equal to 40 ms
i.	Interruptions are not allowed in the DRX ON duration
Observation 8: If interruptions are placed such during inactivity timer periods that there are PDCCH occasions within the inactivity timer period after the interruption, there are possibilities to avoid the DRX cycle delays of data transfer.
Proposal 4: 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.
Observation 9: Latest spec version has interruption requirements are defined only for SA carrier aggregation scenario.
Proposal 5: Interruption requirements in 8.2.2.2.19 apply also for NR-DC, EN-DC, and NE-DC considering that operations in one cell group do not impact operations on another cell group.

	R4-2402166
	Huawei

	Discussion on remaining issues for NeedForGaps
Proposal 1: RAN4 not to define any UE feature for NFG.
Proposal 2: Interruption is allowed for DRX case, and 
· 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: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time. No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.
Moderator: Draft LS is attached in the Annex of this paper.

	R4-2402885
	MediaTek Inc.

	Discussion on measurement without gaps for UEs reporting NeedForGapsInfoNR 
Proposal 1: For DRX based interruption ratio when DRX is configured larger than 320ms, RAN4 shall follow the existing requirements of NCSG or MG as baseline.
Proposal 2: For DRX based interruption ratio when DRX is configured smaller than 320ms, RAN4 shall follow the existing requirements of NCSG or MG as baseline.

	R4-2400277
	BeammWave
	CR 38.133 Correction of normative text in requirements

	R4-2400379
	Apple
	Draft CR for NeedForGaps requirements

	R4-2401001
	OPPO
	CR on Interruption requirements for NFG measurements

	R4-2401027
	CMCC
	(NR_MG_enh2-Core) DraftCR on intra-frequency measurement delay for NFG

	R4-2401426
	Intel Corporation
	Maintenance CR on interruption requirements for measurements without gap

	R4-2402014
	Nokia
	Draft CR interruption requirements for measurements without gaps

	R4-2402167
	Huawei
	draftCR on measurement requirements for NeedForGaps



Open issues summary
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 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 3: UE measurements can affect DRX-on duration. Interruption is allowed once every DRX cycle, and it is according to Tcycle,i.
· Option 4: UE measurements can affect DRX-on duration under certain conditions. Interruption is allowed once every DRX cycle, and it is according to Tcycle,i.
· 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
· Discussion needed.
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 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 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.
· Recommended WF
· Agree on option 1.

Sub-topic 1-2 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. Specify same requirements for NR-DC, EN-DC and NE-DC considering that operations in one cell group do not impact operations on another cell group.	Comment by Rafael Paiva (Nokia): I'm adding this part of our proposal, which was missing. 
· Recommended WF
· Agree on option 1.

Issue 1-2-2: Update total interruption D when no DRX is configured
· Background
	Table 8.2.2.2.19-1: Tcycle,i length for inter/intra-frequency measurement target carrier i
	DRX cycle
	TCycle,i

	No DRX
	max (80ms, SMTC period) x CSSFoutside_gap,i

	[DRX cycle ≤ 320ms]
	[TBD]

	[DRX cycle>320ms]
	[TBD]



UE is allowed to cause interruption on a certain frequency layer i with the maximum interruption ratio that equals .
The total allowed maximum interruption ratio (D) on each of the active serving cells due to UE measurements without gap applied in this sub-clause is specified as 
	
Where,
-	N is the total number of configured SSB based frequency layers to be measured outside gap including intra-frequency and inter-frequency target carriers where UE indicates that interruption is needed through [no-gap-with-interruption], and
-	L is the maximum interruption length for each interruption occasion specified in the Table 8.2.2.2.19-2 and 8.2.2.2.19-3.


· Proposals
· Option 1: total interruption D shall be updated to:

where
· N is the total number of configured SSB based frequency layers to be measured outside gap including intra-frequency and inter-frequency target carriers where UE indicates that interruption is needed through [no-gap-with-interruption],
· M is total number of carriers which are measured outside MG, including carriers that are measured with and without interruption,
· L is the maximum interruption length for each interruption occasion specified in the Table 8.2.2.2.19-2 and 8.2.2.2.19-3.
· Tcycle,i is the interruption cycle on a certain frequency layer i.
· Recommended WF
· Discuss the candidate option.

Sub-topic 1-3 Others
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
· Discuss the candidate option.

Issue 1-3-2: 1-to-1 mapping between NeedForGaps and NCSG capabilities
· Proposals
· Option 1: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time. No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.
· Recommended WF
· Agree on option 1.
· Send an LS to RAN2 about RAN4 agreements.
Issue 1-3-3: NFG feature
· Proposals
· Option 1: RAN4 not to define any UE feature for NFG.
	· [image: C:\Users\z00471532\AppData\Roaming\eSpace_Desktop\UserData\z00471532\imagefiles\DEEFC56A-B3AC-412C-9F6C-B897E32977AC.png]
· Whether interruption is needed when UE reports ‘no-gap’ with R16 NFG signalling is reported in the same way as NFG, i.e. it is included in RRCReconfigurationComplete or RRCResumeComplete. It is not a UE capability and should not be included in the feature list.
· It is noted that RAN2 has introduced a related UE capability, which indicates whether UE supports reporting the need for interruption information. It is pure signalling related capability and in RAN2 scope RAN2. There is no need to include it in the RAN4 feature list.
	nr-NeedForInterruptionReport-r18
Indicates whether the UE supports reporting the interruption requirement information for SSB based measurement towards NR target without gap in the UE response to a network configuration RRC message. The UE supporting this feature shall also indicate support of nr-NeedForGap-Reporting-r16.
	UE
	No
	No
	No






· Recommended WF
· Discuss on option 1.
Sub-topic 1-4 CR list 
	R4-2400277
	BeammWave
	CR 38.133 Correction of normative text in requirements

	R4-2400379
	Apple
	Draft CR for NeedForGaps requirements

	R4-2401001
	OPPO
	CR on Interruption requirements for NFG measurements

	R4-2401027
	CMCC
	(NR_MG_enh2-Core) DraftCR on intra-frequency measurement delay for NFG

	R4-2401426
	Intel Corporation
	Maintenance CR on interruption requirements for measurements without gap

	R4-2402014
	Nokia
	Draft CR interruption requirements for measurements without gaps

	R4-2402167
	Huawei
	draftCR on measurement requirements for NeedForGaps



Issue 1-4-1: Maintenance CR on interruption requirements in TS 38.133 clause 8.2.2.19 (R4-2400379, R4-2401001, R4-2401426, R4-2402014)
· Recommended WF
· Merge overlapped CR-s to one.
Issue 1-4-2: Maintenance CR on measurement requirements in TS 38.133 clause 9.2 and 9.3 (R4-2400277, R4-2400379, R4-2401027, R4-2402014, R4-2402167)
· Recommended WF
· Merge overlapped CR-s to one.

Topic #2: Inter-RAT measurement without gap
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400109
	CATT
	Discussion on maintenance issues for inter-RAT measurement without gaps
Observation 1: The existing requirements in 9.4.8 are defined only for the case when scheduling restriction is caused.
Proposal 1: EMW is applicable for both cases (b-1 and b-2) of inter-RAT measurement without gaps. 
Proposal 2: A new capability is needed to indicate the support of the EMW configurations and configuration #0, #1 are mandatory if UE support inter-RAT measurement without gap. 
Proposal 3: Define requirements for the case when there is no scheduling restriction and EMW is not configured. 
Proposal 4: Define the following feature list for objective 2: 
	Index
	Feature group
	Components

	Prerequisite feature groups

	[32-8]
	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
	

	[32-9]
	Effective measurement window for inter-RAT EUTRAN measurements
	Support configuration of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity. 
	19-1b and/or 32-8

	[32-10]
	SimultaneousRxDataCRS-DiffNumerology
	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
	32-8




	R4-2400380
	Apple

	Discussion on R18 inter-RAT measurement without gap
Proposal 1: a general UE capability is needed to indicate support of case b-1.
Proposal 2: similar with NCSG/NFG, reporting of feasibility of case b-1 is based on network request.
Proposal 3: a general UE capability is needed to indicate support of case b-2.
Proposal 4: NR UE feature list for inter-RAT LTE measurement without gap:
See details in the paper.

	R4-2400875
	Vivo

	On maintenance issues for inter-RAT measurement without gap requirements 
Proposal 1: 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.
Proposal 2: Prefer no further discussion on issue 2-5-1.

	R4-2400970
	Ericsson
	Remaining issues on Inter-RAT measurement without gap
Proposal 1: 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 2:  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.

	R4-2401023
	CMCC
	(NR_MG_enh2-Core) Discussion on UE capabilities for measurements without gap 
Proposal 1: 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 2: for case b-1 and case b-2, no need to introduce new UE capability to differentiate whether interruption is needed .
· For case b-1 (inter-RAT EUTRAN measurements without measurement gap using vacant RF chain), existing NeedForNCSG-InfoEUTRA-r17 can differentiate whether interruption is needed.
· For case b-2 (LTE CRS are fully contained within UE’s active BWP), “No gap with interruption” is not considered since LTE CRS to be measured is contained in UE’s active BWP
Proposal 3: For EMW, no need to have additional UE capability, since we already have UE capability to indicate support of inter-RAT LTE measurement withou MG. It is assumed the UE supporting inter-RAT LTE measurement withou MG is capable of EMW.
Proposal 4: for measurement without MG, it is proposed to have following UE capabilities:
· UE capability to differentiate whether interruption is needed when UE reports “no-gap” in NeedForGapsInfoNR
· UE capability to indicate the support of inter-RAT EUTRAN measurements without gap when CRS is contained within UE’s active DL BWP (case b-2)
· UE capability to differentiate whether interruption is needed for case a-1 ( inter-RAT NR measurements without gap using vacant RF chains)
· UE capability to indicate the support of 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

	R4-2402168
	Huawei

	Discussion on remaining issues for inter-RAT MG-less measurement
Proposal 1: Define the following UE capabilities for Case b-1 and b-2 (details in Annex).
· 32-8: Inter-RAT LTE measurement without gap and within active DL BWP
· 32-9 (update): support of EMW configuration with 2ms EMW length 
· 32-10 (update): concurrent inter-RAT LTE measurement and reception from NR serving cell with a different numerology than 15kHz
Proposal 2: Define the following UE capabilities for Case a-1 (details in Annex).
· x-y: Inter-RAT NR measurement (interRAT-NeedForIntrNR-r18)
· x-z (new): concurrent inter-RAT NR measurement with a different numerology than 15kHz and reception from LTE serving cell 
Proposal 3: 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 4: For Case b-1 and b-2, 
· Define Tinter1 without EMW configuration as 60ms (based on EMW pattern 0)
· Update the Tinter1 for EMW pattern 2/3 to 60/30ms
Proposal 5: For Case b-1 and b-2, for inter-RAT LTE measurement causing scheduling restriction, if EMW is configured and fully overlapped with MG, but the periodicity of MG is smaller than EMW, UE measurement requirements are based on EMW-RP.
Proposal 6: Not to make reporting of interRAT-NeedForIntrNR-r18 based on NW control.
Detailed feature list proposal is in the Annex of the paper.

	R4-2402436
	Nokia, Nokia Shanghai Bell,  BT Plc., Vodafone, Charter Communications Inc., Deutsche Telekom, TELECOM ITALIA S.p.A., Verizon

	Discussion on interRAT measurements without gaps
In EUTRA, the UECapabilityEnquiry contains filters for specific UE capabilities, such as 
a. Frequency band filters (requestedFrequencyBands)
b. Request for NR capabilities (requestedCapabilityNR)
c. Others 
A UE may indicate support of a capability of a latter release in relation to the one supported by the network unless the UECapabilityEnquiry contains a specific filter for that capability. 
A network supporting Rel 17 or earlier cannot stop the UE from reporting support of Rel 18 capabilities unless UECapabilityEnquiry contains filters a specific filter for that capability.
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 informing that interruptions due to interRAT NR measurements without gaps must be explicitly allowed by the network (via SIB or other means). 

	R4-2402886
	MediaTek Inc.

	Discussion on inter-RAT measurements
Proposal 1: For Cases b-1 and b-2: When the UE require scheduling restriction for a specific carrier: the UE shall report 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 2: 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, also, the UE shall report the support of effective measurement window (EMW) for inter-RAT EUTRAN capability.
Proposal 3: For Cases b-1 and b-2: When the UE reports for inter-RAT EUTRAN measurements without gap and without interruption and the UE cannot guarantee no scheduling restrictions, the UE shall report NCSG, or gaps.

	R4-2400381
	Apple
	CR for measurement delay for nogap-noncsg

	R4-2400492
	Apple
	(NR_MG_enh2-Core) CR on UE Scheduling availability for inter-RAT NR measurement without gap

	R4-2401187
	Xiaomi
	draftCR on introduction of interruprion requirements for inter-RAT NR measurement without gap (case a-1)

	R4-2402015
	Nokia
	Draft CR interruption requirements for interRAT measurements without gaps

	R4-2402169
	Huawei
	draftCR on requirements for inter-RAT LTE measurement without gap


Open issues summary
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 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 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 b-2: When the UE reports for inter-RAT EUTRAN measurements without gap and without interruption and the UE cannot guarantee no scheduling restrictions, the UE shall report NCSG, or gaps.
· Recommended WF
· Discussion is needed.

Sub-topic 2-2 Measurement reporting period requirements
	Using scenarios 
	Capability indications
	New RRM requirements needed
	Notes

	Case a-1: 
Inter-RAT NR wo gap because of the vacant RF chain available
	“gap”

	No
	The existing requirements in TS36.133 8.1.2.4.21&22 can be applied

	
	“no gap but interruption allowed”
	Yes 
	To be defined in TS36.133

	
	“no gap no interruption”
	Yes. 
	To be defined in TS36.133

	Case b-1: 
Inter-RAT LTE wo gap
because of the vacant RF chain available
	“gap”

	No
	The existing requirements in TS38.133 9.4.2&9.4.3 can be applied 

	
	“ncsg” 


	
No. 
	the existing requirements in TS38.133 9.4.2&9.4.3 can be reused. 

	
	“nogap-noncsg”
	Yes
	To be defined in TS38.133

	Case b-2: 
Inter-RAT LTE wo gap because the measurement reference signal can be contained within UE’s active BWP
	“gap”[TBD] 
	No
	The existing requirements in TS38.133 9.4.2&9.4.3 can be applied

	
	“no gap but interruption allowed” [TBD]

	TBC
(Depending on issue 2-2-2)
	

	
	“no gap” [TBD]
	Yes
	To be defined in TS38.133



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.
[image: A black background with squares and red x
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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 options.

Issue 2-2-2: EMW configuration #2 and #3: 
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]


· Recommended WF
· Discuss upon option 1.


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.

Issue 2-2-4: Tinter1 without EMW configuration
· Proposals
· Option 1: Define Tinter1 without EMW configuration as 60ms (based on EMW pattern 0).
· Recommended WF
· Discuss upon option 1.


Sub-topic 2-3 UE capabilities
Issue 2-3-1: 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: Not to make reporting of interRAT-NeedForIntrNR-r18 based on NW control.
· Option 3: interRAT-NeedForIntrNR-r18 capability is based on network request.	Comment by Rafael Paiva (Nokia): We noticed there was at least one paper with that proposal. I hope it is ok that we capture it here. 
· Recommended WF
· Discussion is needed.

Issue 2-3-2: Introduction of new general UE capabilities (feature groups) for case b-1: [32-7 inter-RAT EUTRAN measurement without gap and outside active DL BWP]  
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Agree on option 2.

Issue 2-3-3: Introduction of new general UE capabilities (feature groups) for case b-2: [32-8 inter-RAT EUTRAN measurement without gap and within active DL BWP]  
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Agree on option 1. No interruption is allowed.

Issue 2-3-4: Introduction of new UE capabilities (feature groups) for EMW for case b-1 and b-2: [32-9 UE support of EMW patterns]  
· Proposals
· Option 1: Yes. with both mandatory patterns and optional patterns.
· Option 2: No and EMW is mandatory for UE to support.
· Option 2a: 2ms EMW length is optional support.
· Recommended WF
· Discussion is needed.

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]  
· Proposals
· Option 1: Yes.
· 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] 
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Agree on option 1.

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] 
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Discussion is 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.
	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
	32-8
Case b-2
	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


	NA
	Yes
	No
	The UE does not support inter-RAT EUTRAN measurements without gap for case b-2. Measurement gap will be needed for inter-RAT EUTRAN measurements.
	Per UE
	No
	FR1 only
	NA
	Component candidate value: true/false

	Optional with capability signalling

	
	32-9
	Effective measurement window for inter-RAT EUTRAN measurements
	0. Support configuration of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity
0. Support EMW patterns of 5.5ms length
0. Support EMW patterns of 2ms length
	[19-1 or 32-8]
	Yes
	No
	The UE does not support the EMW configurations in addition to the mandatory ones specified in TS 38.133.
	Per UE
	No
	No
	NA
	Component 1,2,3 candidate value: true/false
EMW pattern #0, #1 specified in TS 38.133 are conditionally mandatory if the UE supports feature group [19-1 or 32-8]
	Optional with capability signalling

	
	32-10
	simultaneousRxDataCRS-DiffNumerology
	[Support concurrent inter-RAT CRS measurement on EUTRAN carrier and reception from the serving cell with a different numerology than 15kHz]
	[19-1 or 32-8]
	Yes
	No
	scheduling restriction is applicable
	Per UE
	No
	No
	NA
	Component candidate value: true/false
	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

	X. NR_MG_enh2
	X-Y
Case a-1
	Inter-RAT NR measurement without gap 
	Support of inter-RAT NR measurements without gap with or without interruption
	interRAT-NeedForGapsNR-r16
	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
	RAN2 implemented already as interRAT-NeedForIntrNR-r18. 
	Optional with capability signalling

	
	X-Z
	SimultaneousRxData-NRSSB-DiffNumerology
	Support concurrent inter-RAT measurement on NR carrier with a different numerology than 15kHz and reception from the serving cell 
	 x-y
	Yes
	No
	scheduling restriction is applicable to reception from the serving cell when performing inter-RAT measurement on NR without gap with a different numerology than 15kHz
	Per UE
	No
	FR1 only
	NA
	Component candidate value: true/false
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	





Sub-topic 2-4 CR handling 
	R4-2400381
	Apple
	CR for measurement delay for nogap-noncsg

	R4-2400492
TS 36.133
	Apple
	(NR_MG_enh2-Core) CR on UE Scheduling availability for inter-RAT NR measurement without gap

	R4-2401187
TS 36.133
	Xiaomi
	draftCR on introduction of interruprion requirements for inter-RAT NR measurement without gap (case a-1)

	R4-2402015
TS 36.133
	Nokia
	Draft CR interruption requirements for interRAT measurements without gaps

	R4-2402169
	Huawei
	draftCR on requirements for inter-RAT LTE measurement without gap



Issue 2-4-1: inter-RAT EUTRAN measurement requirements: R4-2400381 and R4-2402169
· Recommended WF
· Merge to one.
Issue 2-4-2: interruption requirements in TS 36.133: R4-2401187 and R4-2402015
· Recommended WF
· Merge to one.


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

	R4-2400543
	Qualcomm
	View on RRM performance requirements for R18 NFG measurements
Observation: The requirement for UE indicates ‘nogap-withoutinterruption’ is same as legacy measurement without gap requirement where SSB is located inside of UE’s active BWP. Therefore, for UE indicate ‘nogap-without-interruption’, existing test cases can be reused such as 
· A.6.6.1.1 SA event triggered reporting tests without gap under non-DRX (intra-f, FR1)
· A.6.6.1.2 SA event triggered reporting tests without gap under DRX (intra-f, FR1)
· A.6.6.2.10 SA event triggered reporting tests for FR1 when DRX is used (inter-f, FR1)
· A.7.6.1.1 SA event triggered reporting test without gap under non-DRX (intra-f, FR2)
· A.7.6.1.2 SA event triggered reporting test without gap under DRX (intra-f, FR2)
· A.7.6.2.10 SA event triggered reporting test without gap under non-DRX (inter-f, FR2)
Proposal: For UE indicate ‘nogap-without-interruption’, existing test case can be reused. RAN4 will not introduce additional test cases for ‘nogap-without-interruption’. 
Proposal: RAN4 consider following configuration as general configuration for R18 NFG test cases for no-gap with interruption
· No DRX configuration.
· Gap is not configured.
· Single frequency layer.
· SMTC periodicity (20ms or 160ms).
· SSB outside of UE’s active BWP.
Proposal: RAN4 introduce test cases for ‘nogap-with-interruption’:
· FR1 inter-frequency NR measurement without gap 
· SMTC periodicity 20ms 
· Missing ACK/NACK shall not exceed 2.5%

	R4-2400972
	Ericsson
	Discussion on measurement without gap test cases
NeedForGaps
Proposal 1: RAN4 to define NeedForGaps test cases to verify both scenarios when UE reports to support ‘no gap no interruption’ and ‘no gap with interruption’ in different bands.
Proposal 2: RAN4 to define separate test cases for both MG configured and not configured scenarios for NeedForGaps.
Proposal 3: RAN4 to define separate test cases for single frequency layer and multiple frequency layers scenarios for NeedForGaps.
[bookmark: _Ref145762656]Proposal 4: RAN4 to define separate NeedForGaps test cases for different SMTC configuration including SMTC<80ms and SMTC>80ms
Proposal 5: RAN4 to verify total interruption ratio and measurement period in the same test case for NeedForGaps.
Proposal 6: RAN4 to define separate test cases for non-DRX and DRX scenarios in NeedForGaps.
	No.
	Test case
	Test setup and scenario
	Purpose of test 

	1
	Event triggered reporting test on intra-frequency in FR1 without MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· Both F1, F2 in FR1
· non-DRX, AWGN
· SMTC: 40ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
· No MG configuration
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Single layer interruption ratio requirement is met, and
· UE will not cause any interruption if reports ‘no gap no interruption’ in intra-frequency band


	2
	Event triggered reporting test on intra-frequency in FR1 without MG with DRX
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· Both F1, F2 in FR1
· AWGN
· DRX: 320ms
· SMTC: 40ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
· No MG configuration
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Single layer interruption ratio requirement is met, and
· UE will not cause any interruption if reports ‘no gap no interruption’ in intra-frequency band

	3
	Event triggered reporting test on inter-frequency in FR1 without MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR1
· non-DRX, AWGN
· SMTC for cell 2: 40ms
· SMTC for cell 3: 160ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Inter-frequency cell search/measurement delay for Cell 3 is met, and
· The total interruption ratio for multiple layers requirement is met based on UE reporting ‘no gap no interruption’ or ‘no gap with interruption’ in a band

	4
	Event triggered reporting test on inter-frequency in FR1 with MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR1
· non-DRX, AWGN
· SMTC for cell 2: 40ms
· SMTC for cell 3: 80ms
· MG pattern: #1 per-UE gap and #3 per-FR gap 
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Intra-frequency cell search/measurement delay for Cell 2 is met, and
· Inter-frequency cell search/measurement delay for Cell 3 is met, and
· UE will not cause any interruption outside MG

	5
	Event triggered reporting test on intra-frequency in FR2 without MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2
· Both F1, F2 in FR2
· non-DRX, AWGN
· SMTC: 160ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
· No MG configuration
	· Same as test case 1

	6
	Event triggered reporting test on inter-frequency in FR2 without MG with DRX
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR2
· AWGN
· DRX: 320ms
· SMTC for cell 2: 40ms
· SMTC for cell 3: 160ms
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Same as test case 3

	7
	Event triggered reporting test on inter-frequency in FR2 with MG
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown inter-frequency neighbor cell (Cell3) on F3
· Both F1, F2 in FR2
· non-DRX, AWGN
· SMTC for cell 2: 80ms
· SMTC for cell 3: 160ms
· MG pattern: #1 per-UE gap and #19 per-FR gap 
· RS to measure: SSB w/o SBI reporting
· Data scheduled during the whole test
	· Same as test case 4



Inter-RAT measurement without gaps
Proposal 7: RAN4 not to define test case for case a-1 in inter-RAT measurement without gap.
Proposal 8: RAN4 to define separate test cases for case b-1 and b-2 in inter-RAT measurement without gap.
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 10: RAN4 to define separate test cases to verify the collision between EMW and MG: EMW periodicity = MGRP; EMW periodicity < MGRP.
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

	3
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR2
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F2 and unknown neighbor cell (Cell3) on F3
· F1 in FR2, F2 in FR1, F3 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 5ms, 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




Case b-2:
	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 F1
· Cell1 in FR1, Cell2 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 10ms
· 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

	2
	Event triggered reporting test on inter-RAT LTE measurement without 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 2ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Same as case 1

	3
	Event triggered reporting test on inter-RAT LTE measurement without MG in FR2
	· CA with Pcell (Cell1) on F1 and serving cell (Cell2) on F2 and unknown neighbor cell (Cell3) on F3
· F1 in FR2, F2 in FR1, F3 in LTE
· non-DRX, AWGN
· SMTC: 40ms
· EMW pattern: measurement length 5ms, measurement period 40ms, offset 10ms
· RS to measure: CRS
· Data scheduled during the whole test
· No MG configuration
	· Same as case 1

	4
	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

	5
	Event triggered reporting test on inter-RAT LTE measurement with MG in FR2
	· Pcell (Cell1) on F1 and unknown neighbor cell (Cell2) on F1
· Cell1 in FR2, 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


 

	R4-2401004
	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 under non-DRX configuration.
Proposal 3: No SBI reading is verified in the test case.
Proposal 4: No per-FR gap is considered.
Proposal 5: Verify dropping behaviour when measurement gap configuration collides with EMW, but no dedicated test case is considered. 

	R4-2401029
	CMCC
	(NR_MG_enh2-Perf) Discussion on RRM performance requirements for measurements without gaps 
Proposal 1: for measurements without gaps for UEs reporting NeedForGapsInfoNR, it is proposed to define tests for both intra-frequency measurement and inter-frequency measurement.
Proposal 2: it is proposed to define test for both measurement without gap with interruption and measurement without gap without interruption.
Proposal 3: for inter-RAT NR/LTE measurements without gap, it is proposed to define tests for following cases:
· Case a-1: UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements
· 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 

	R4-2401428
	Intel
	Test cases discussions for measurements without gaps
Proposal 1: Interruption requirements are only tested in case b-1 for inter-RAT measurement without gap.
Proposal 2: Measurements period requirements without interruption are only tested in case b-2 for inter-RAT measurement without gap.
Proposal 3: Endorse the test cases lists in table 1 and 2 in this paper.

	R4-2402016
	Nokia
	Discussion on performance requirements for measurements without gaps
Proposal 1: Define test cases to verify interruption in for the following scenarios:
a.	SA in FR1
b.	SA in FR2
c.	EN-DC E-UTRAN – NR FR1
Observation 1: The UE interruption behaviour from core requirements is expected to be different depending on whether the SSB is contained within the active BWP or not.
Proposal 2: Define test cases to verify interruption in for the following scenarios:
d. Case 1: Intra frequency with SSB contained within active BWP under non-DRX,
e. Case 2: Intra frequency with SSB not contained withing the active BWP under non-DRX,
f. Case 3: Intra frequency with SSB contained within active BWP under DRX,
g. Case 4: Intra frequency with SSB not contained withing the active BWP under DRX,
h. Case 5: Inter frequency with SSB contained within active BWP under non-DRX,
i. Case 6: Inter frequency with SSB not contained within active BWP under non-DRX.
j. Case 7: Inter frequency with SSB contained within active BWP under DRX,
k. Case 8: Inter frequency with SSB not contained within active BWP under DRX.
Proposal 3: Discuss the list of test cases for measurements without gaps based on the following table:
	Interruptions during measurements without gap
	Intra-frequency
	under non-DRX
	within active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	
	outside active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	under DRX
	within active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	
	outside active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	Inter-frequency
	under non-DRX
	within active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	
	outside active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	under DRX
	within active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	
	outside active BWP 
	SA FR1

	
	
	
	
	SA FR2

	Measurement procedure: 
event triggered reporting test without gap
	Intra-frequency
	under non-DRX
	within active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	
	outside active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	under DRX
	within active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	
	outside active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	Inter-frequency
	under non-DRX
	within active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	
	outside active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	under DRX
	within active BWP 
	SA FR1

	
	
	
	
	SA FR2

	
	
	
	outside active BWP 
	SA FR1

	
	
	
	
	SA FR2


Proposal 4: Discuss the list of test cases for interRAT measurements without gaps based on the following table:
	Interruptions during measurements without gap
	Case a-1
	under non-DRX
	LTE Pcell with all NR cells in FR1

	
	
	
	LTE Pcell with all NR cells in FR2

	
	
	under DRX
	LTE Pcell with all NR cells in FR1

	
	
	
	LTE Pcell with all NR cells in FR2

	Measurement procedure: event triggered reporting tests
	Case a-1
	under non-DRX
	LTE Pcell with all NR cells in FR1

	
	
	
	LTE Pcell with all NR cells in FR2

	
	
	under DRX
	LTE Pcell with all NR cells in FR1

	
	
	
	LTE Pcell with all NR cells in FR2

	
	Case b-1
	under non-DRX
	NR PCell in FR1 with LTE cell

	
	
	
	NR PCell in FR2 with LTE cell

	
	
	under DRX
	NR PCell in FR1 with LTE cell

	
	
	
	NR PCell in FR2 with LTE cell

	
	Case b-2
	under non-DRX
	NR PCell in FR1 with LTE cell

	
	
	under DRX
	NR PCell in FR1 with LTE cell




	R4-2402171
	Huawei
	Discussion on test cases for measurement without MG
Proposal 1: Define the following test cases for NFG based inter-frequency measurements. 
· TC1: with interruption, MG configured, FR1
· TC2: with interruption, MG not configured, FR1
· TC3: without interruption, MG not configured, FR1
· TC4: with interruption, MG configured, FR2
· TC5: with interruption, MG not configured, FR2
· TC6: without interruption, MG not configured, FR2
Proposal 2: Define the following test cases for inter-RAT measurements without MG. 
· TC1: Case a-1, with interruption, MG configured, target NR in FR1
· TC2: Case a-1, with interruption, MG not configured, target NR in FR1
· TC3: Case a-1, without interruption, MG not configured, target NR in FR1
· TC4: Case a-1, with interruption, MG configured, target NR in FR2
· TC5: Case a-1, with interruption, MG not configured, target NR in FR2
· TC6: Case a-1, without interruption, MG not configured, target NR in FR2
· TC7: Case b-1, with scheduling restriction and EMW, FR1
· TC8: Case b-1, without scheduling restriction and no EMW, FR1
· TC9: Case b-2, with scheduling restriction and EMW, FR1
· TC10: Case b-2, without scheduling restriction and no EMW, FR1

	R4-2402888
	MTK
	Discussion on RRM performance requirements for measurements without gaps
Proposal 1: RAN4 shall take the following Rel-17 principles from MGE as starting point to define test cases for Rel-18 NeedForGap and inter-RAT gapless measurements and FFS what functionalities for Rel-18 MGE-2 part 2 need to be tested.
· Only define test case in NR SA in both FR1 and FR2
· Do not introduce the test for L1 impact
· Do not introduce test cases for intra-freq measurement without gap
· Define a minimum set of test cases for SSB-based measurement
· Only define test case under non-DRX
· Define test case without SBI reporting. 
· On SSB-only test cases, RAN4 does not consider simultaneous per-UE gap and per-FR gap configurations
· Do not define test cases with simultaneously FR1 and FR2 gaps configured. 
· Test cases are limited to single serving carrier  
· Only use mandatory gap patterns to define test cases
· Focus on only fully non-overlp and partially partial overlap in the test case design
· Verify gap dropping behaviour without introducing additional test cases
Proposal 2: RAN4 should consider defining test cases listed in Table 1 and 2 of this contribution.
Proposal 3: RAN4 shall not define test case for case a-1.


Open issues summary
Sub-topic 3-1 General test cases principles
Issue 3-1-1: Specify test cases not for EN-DC in A.4 and A.5
· Proposals
· Option 1: No and specify test cases only for NR SA sections A.6 and A.7 (A.8 is also considered if it is group consensus).
· Option 2: Yes, specify test cases for EN-DC E-UTRAN – NR FR1
· Recommended WF
· Discussion is needed.
Issue 3-1-2: whether to test both interruption and measurement delay in the same test
· Proposals
· Option 1: No. specify dedicated test cases for interruption requirements.
· Option 2: Yes. 
· Recommended WF
· Discussion is needed.
Issue 3-1-3: Specify test cases for only non-DRX configuration
· Proposals
· Option 1: Only non-DRX configuration is considered.
· Option 2: DRX test cases are necessary.
· Recommended WF
· Discuss upon options.
Issue 3-1-4: SSB index reading is not verified in the test cases defined
· Proposals
· Option 1: No SBI reading is verified in the test.
· Recommended WF
· Agree on option 1.
Issue 3-1-5: Do not consider per-FR gap configuration in the test cases defined
· Proposals
· Option 1: No per-FR gap is considered.
· Recommended WF
· Agree on option 1.
Issue 3-1-6: Single serving cell is considered in test setups
· Proposals
· Option 1: Only single serving cell is considered.
· Option 2: CA is considered.
· Recommended WF
· Agree on option 1.
Issue 3-1-7: whether to consider measurement without gap without interruption cases
· Proposals
· Option 1: No not consider new tests for without-interruption cases.
· Option 2: Specify new cases.
· Recommended WF
· Agree on option 2.

Sub-topic 3-2 NFG test cases
Issue 3-2-1: Whether intra-frequency cases are tested
· Proposals
· Option 1: No. Only inter-frequency cases are considered.
· Option 2: Yes.
· Recommended WF
· Discuss upon options.
Issue 3-2-2: Whether to specify only test cases where no MG is configured
· Proposals
· Option 1: No. both no MG and MG configured are considered.
· Option 2: No. only MG configured is considered.
· Option 3: Yes.
· Recommended WF
· Discuss the options.
Issue 3-2-3: Whether to specify test cases for both SMTC smaller than 80ms and SMTC larger than 80ms
· Proposals
· Option 1: No.
· Option 2: Yes.
· Option 2a: test 20ms and 160ms.
· Recommended WF
· Discuss the options.
Issue 3-2-4: Whether to specify test cases for both SMTC smaller than 80ms and SMTC larger than 80ms
· Proposals
· Option 1: No.
· Option 2: Yes.
· Recommended WF
· Discuss the options.

Sub-topic 3-3 inter-RAT test cases
Issue 3-3-1: Whether to introduce test cases for case a-1
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Discuss upon options.
Issue 3-3-2: Test interruptions in case b-1
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Discuss upon options.
Issue 3-3-3: Whether to introduce test cases when there is scheduling restrictions for case b-1 and b-2
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Discuss upon options.
Issue 3-3-4: Verify dropping when measurement gap configuration collides with EMW
· Proposals
· Option 1: Yes and dedicated test case is introduced. Only for EMW periodicity <=MGRP.
· Option 2: Yes but no dedicated test case.
· Option 3: No.
· Recommended WF
· Discuss upon options.
Issue 3-3-5: Verify dropping when NR measurement collides with EMW
· Proposals
· Option 1: Yes and dedicated test case is introduced.
· Option 2: Yes but no dedicated test case.
· Option 3: No.
· Recommended WF
· Discuss upon options.
Issue 3-3-6: Verify NR cell in FR2 cases
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Discuss upon options.

Sub-topic 3-2 Test cases list
The group shall strive to endorse the test cases list for measurements without gap based on the below suggest test cases list. Addition (for better test coverage) and down selection (for reduced test effort) subject to group consensus. The numbering of the test cases subjects to further arrangement during the meeting.
Table 1 Test cases list for UE reporting NFG
	No. #
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	MG configuration
	TC is Needed
	TC is NOT needed
	Subclause
	Test purpose and notes
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Table 2 Test cases list for inter-RAT measurements without gaps
	No.
	Item of core requirements
	Type of test cases
	Frequency range of serving cell
	MG configuration
	TC is needed
	TC is NOT needed
	Subclause
	Test purpose and notes
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