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Introduction
This document is the TDocs summary for [105][221] NR_MG_enh2_part2 with the following topics covered
· Topic 1:	 Measurement without gaps for UEs reporting NeedForGapsInfoNR (AI 9.10.3.1)
· Topic 2:	 Inter-RAT measurement without gap (AI 9.10.3.2)

Topic #1: Measurement without gaps for UEs reporting NeedForGapsInfoNR (AI 9.10.3.1)

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300223
	Apple
	Proposal 1: since RAN4 has already agreed to introduce additional Rel-18 UE signalling to differentiate UE supporting no gap with interruption, there is no need for RAN4 continue discussing this issue. Signalling details can be up to RAN2.
Proposal 2: RAN4 shall inform RAN2 about additional R18 UE signalling.
Proposal 3: interruption length in NeedForGap is same as that defined in NCSG, i.e. 1ms in FR1 and 0.75ms in FR2.
Observation 1: interruption location based solution can avoid waste of network resource, compared with interruption ratio based solution.
Observation 2: interruption location based solution may result in increase of UE power consumption, compared with interruption ratio based solution.
Proposal 4: RAN4 shall specify interruption location for NeedForGap.
Proposal 5: on other aspect on whether to allow interruption:
· When UE reports ‘ [TBD1 upon issue 1-1-1]’ to indicate the interruption allowed, the interruption should be allowed for all the serving cells if UE does not support per-FR gap, and all the serving cells in the same FR as the measurement if UE supports per-FR gap.
· When UE reports ‘[TBD2 upon issue 1-1-1]’ to indicate NO interruption is needed, the interruption is not allowed for the corresponding measurement
· Note: 
· Case 1: without gap and no interruption (e.g. ’[TBD1]’ indicated in [TBD new signaling])
· Case 2: without gap but interruption allowed (e.g. ’[TBD2]’ indicated in [TBD new signaling] 
Proposal 6: Requirement for intra/inter-freq measurement without gap when interruption allowed (case 2) can be discussed after decisions are made on interruption length/location/ratio.
Observation 3: whether 1 to 1 mapping is needed depends on how the interruption for NeedForGap is defined.
Proposal 7: If interruption is defined in the same way as NCSG, then 1 to 1 mapping is expected. Even if interruption for NeedForGap is defined differently, e.g. ratio-based, there shall still be some restriction between reporting in these two features, e.g. UE shall not indicate interruption is needed in one reporting while interruption is not needed in the other reporting.
Proposal 8: regarding scheduling restriction for NeedForGaps, RAN4 can take the similar requirements for NCSG as baseline. Specific update can be discussed once interruption scheme is stable, e.g. whether interruption location and length will be clearly defined.

	R4-2300224
	Apple
	LS

	R4-2300440
	Qualcomm Incorporated
	Proposal 1: R18 new reporting capability contains [gap, nogap-interruption, nogap-nointerruption] to differentiate inter-frequency measurement without gap with/without allowing interruption. 
Proposal 2: It is up to UE what reporting capability is used for reporting when both R17 and R18 reporting capability are supported.
Observation 1: Scheduling rate loss is not expected when UE report measurement without gap. If scheduling restriction is applied with defining interruption length and location for performing measurement without gap, it is effectively same as small gap and it is not measurement without gap strictly speaking. 
Proposal 3: RAN4 shall not define scheduling restriction due to interruption for performing inter-frequency measurement without gap
Observation 2: Total interruption ratio-based requirements is beneficial to both UE and NW as 1) Scheduling rate does not impact due to interruption, 2) It gives more flexibility as total interruption ratio is sum of all interruptions the total interruption include non-predictable interruption during measurement. 
Proposal 4: Total interruption-ratio shall be considered as interruption requirements. Total interruption is sum of all interruptions introduce during measurement period where interruption can be non-contiguous. 
Observation 3: 1.25% total interruption ratio is effectively same as the total small gap length for NCSG capable UE with VIRP=160ms. Since this ratio is already considered when design small gap, UE can support 1.25% of total interruption ratio as interruption requirements. 
Proposal 5: 1.25% of total interruption ratio is considered as baseline.
Proposal 6: Existing measurement requirements for inter-frequency measurement without gaps when no-DRX at Table 9.3.9.2-1 can be reused.
Proposal 7: If RAN4 agree to define total interruption ratio-based requirements, same delay requirements can be applied for both no-gap with interruption and no-gap without interruption. 


	R4-2300474
	Intel Corporation
	Proposal 1: The interruption requirements when UE performing SSB measurements without gap by reporting ‘NeedForGapsInfoNR' can be defined with the additional indication (e.g. “nogap-notinerruption”).
Proposal 1a: The additional Rel-18 UE signalling to differentiate UE supporting no gap with interruption can be designed by RAN2.

Proposal 2: The interruption requirements can be defined by both interruption length and minimum ratio allowed.
Proposal 3: As a starting point, the interruption length can be same as these defined for NCSG,e.g.
· When UE reporting “no-gap[TBD]” in [NeedForGapInfoNR]  the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.
· When UE reporting “others[TBD]” in [NeedForGapInfoNR] no interruption allowed 
Proposal 4: For the requirements on the interruption ratio, the existing requirements for interruption on the deactivated SCC [2] below can be taken as the start point.
	8.2.2.2.3 Interruptions during measurements on deactivated SCC
Interruptions on PCell or activated SCell(s) due to measurements when an SCell is deactivated are allowed with up to
0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer



Proposal 5: Take requirements NCSG requirements (9.3.10 in TS38.133[3]) as a starting point to define the measurement reporting delay requirements for the case 2.
Proposal 6: Updates/Clarification on CSSFoutside_gap when defining the requirements for case 1 is needed.   
Proposal 7: No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.   
Proposal 8: Legacy behavior of existing indication in needForGaps and needForGapsNCSG shall NOT be changed in Rel 18 NR_MG_enh2.


	R4-2300528
	Nokia, Nokia Shanghai Bell
	Observation 1: Requirements for measurements without gaps can change significantly depending on the assumption of an available vacant RF chain.
Observation 2: UEs with vacant RF chain can perform measurements without gaps with smaller impact on active component carriers.
Observation 3: Availability of a vacant RF chain may depend on the UE capability and on the total number of CCs configured by the network.
Proposal 1: RAN4 to define different requirements for measurements without gaps with interruption depending on the availability of vacant RF chain.
Proposal 2: UE signalling of vacant RF chain not to be implemented by fixed UE capability, but more dynamic, i.e. UE assistance information.
Proposal 3: Update naming convention to
a.	Case 1: without gap and no interruption (e.g. ’[TBD1]’ indicated in [TBD new signaling])
b.	Case 2a: without gap but interruption allowed with spare RF chain (e.g. ’[TBD2a]’ indicated in [TBD new signaling])
c.	Case 2b: without gap but interruption allowed without spare RF chain (e.g. ’[TBD2b]’ indicated in [TBD new signaling])
Observation 4: Need for gaps include “gap and “no-gap”. Interruption might be needed even if gaps are not needed.
Observation 5: Need for NCSG gaps include “gap”, “ncsg”, “nogap-noncsg”.
Proposal 4: For a UE supporting no-gap Case 2 (UE supporting no-gap with interruption), new UE assistance information is needed.
Observation 6: The information elements used for for needForGaps in Rel 16 in RAN2 are not extendable.
Proposal 5: Need for gaps information and configuration need to have new Rel-18 specific IEs.
Proposal 6: Send LS to RAN2 requesting guidance on how needForGapsInfoNR, needForNCSG-InfoNR, or a new IE can be updated to include UEs supporting no-gap Case 2 (UE supporting no-gap with interruption).
Observation 7: NeedForGaps and needForNCSG is signaled per serving cell for intra-frequency measurements and per frequency band for inter-frequency measurements.
Proposal 7: For intra-frequency measurements, signaling of Case 2 should be considered per serving cell which contained the target SSB to be measured (as in Rel-16 signaling).
Proposal 8: For inter-frequency measurements, signaling of Case 2 should be considered per target band to be measured (as in Rel-16 signaling).
Observation 8: If the interruptions used for no-gaps with interruption is the same as the ones with NCSG, there is no advantage of using the no-gap Case 2.
Proposal 9: Smaller interruption than NCSG is expected for UE signaling no-gap type 2.
Proposal 10: When UE signals “no-gap Case 2”, the interruption length can be specified based on the same RRT assumption as for NCSG (0.5ms in FR1 and 0.25ms in FR2) interruption occasion.
Observation 9: The network needs information of the measurement interruption in order to make scheduling decisions.
Proposal 11: Interruption location for no-gap Case 2 should be known by the network.
Observation 10: Distributing interruption location for different UEs can result in improved network efficiency.
Proposal 12: RAN4 to define requirements such that the location of interruption for no-gap Case 2 with vacant RF chain can be configured.
Observation 11: A UE without spare RF chain is restricted for scheduling after retuning to perform measurements.
Proposal 13: RAN4 to define requirements such that the location of interruption for no-gap Case 2 without vacant RF chain is next to the symbols to be measured.
Observation 12: Rel-17 NCSG intra-frequency requirements do not consider overlap of SMTC with measurement gaps.
Proposal 14: Take requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) as a starting point for the definition of requirements for UE reporting no-gap type 2 (no-gap with interruption).
Observation 13: Rel-17 NCSG inter-frequency requirements do not consider overlap of SMTC with measurement gaps.
Proposal 15: Define measurement reporting delay requirements for UEs indicating no-gap type 2 considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled.
Observation 14: Even if the UE signals support of no-gap the network might still configure measurement gaps.
Observation 15: Mapping between Case 2 and NCSG can enable flexibility for the network to decide whether to configure a NCSG pattern or allow measurements to be performed without gaps.
Observation 16: No clear agreements are in place regarding assumptions for measurements without gaps on vacant RF chain.
Proposal 16: No implicit support of NCSG is expected for UE indicating no-gap (Case 1)
Proposal 17: No implicit support of NCSG is expected for UE indicating no-gap (Case 2) without a vacant RF chain
Proposal 18: FFS if implicit support of NCSG is expected for UE indicating no-gap (Case 2) with a vacant RF chain
Observation 17: If a UE signals no-gap as part of needForGaps or needForGapNCSG no interruption is expected by Rel-15 to Rel-17 gNBs.
Proposal 19: Confirm agreement: “Legacy behavior of existing indication in needForGaps and needForGapsNCSG shall not be changed in Rel 18 NR_MG_enh2”.
Proposal 20: No interruption is allowed for UE signaling no-gap as part of needForGaps or needForGapsNCSG. New signaling may be developed for supporting no-gap Case 2.
Proposal 21: Indication of “no-gap” as part of needForGaps or needForGapsNCSG means no-gap Case 1 (no gap without interruption).
Proposal 22: Rel-18 MG_enh2 has no impact on mismatch scenario where either UE or NW support Rel-17 or earlier release.
Proposal 23: Define scheduling restriction requirements for UEs indicating no-gap Case 2 considering
a.	whether the UE supports simultaneousRxTxInterBandCA in FR1.
b.	whether deriveSSB-IndexFromCellInter-r17 is enabled and supported by the UE in FR1 and FR2.
c.	whether IBM is supported in FR2.
Observation 18: It is expected that a UE with an spare RF chain can perform inter-frequency measurement without scheduling restrictions if deriveSSB-IndexFromCellInter-r17 is configured.
Observation 19: Up to Rel 17, requirements without gaps always apply when SSB is completely contained in the active BWP or the active DL BWP is the initial BWP.
Proposal 24: Interruption for UE reporting no-gap Case 2 is not allowed for measurements not requiring retuning.
Proposal 25: Any interruption for UE reporting no-gap Case 2 is not allowed in the following intra-frequency measurement cases:
a.	the SSB is completely contained in the active BWP of the UE, or
b.	the active downlink BWP is initial BWP
Proposal 26: Any interruption for UE reporting no-gap Case 2 is allowed in the following intra-frequency measurement case:
a.	the SSB is not completely contained in the active BWP of the UE, and the active downlink BWP is not an initial BWP
Proposal 27: The requirements related to no-gap with any interruption shall apply only for R18 UE which signals no-gap type 2 to a gNB supporting Rel 18 MG enhancements.
Proposal 28: The requirement related to no-gap with any interruption shall not impact the behavior of UEs connecting to a gNB/network supporting previous releases.

	R4-2300586
	CATT
	Proposal 1: Legacy behavior of existing indication in NeedForGapsInfoNR and NeedForGapNCSG-InfoNR shall not be changed in Rel-18 NR_MG_enh2. 
Proposal 2: Send LS to RAN2 to inform the conclusion of R18 signaling used to indicate the UE which need interruption when reporting NeedForGapsInfoNR. 
Proposal 3: The interruption length is defined based on the RRT assumption (0.5ms in FR1 and 0.25ms in FR2). And the interruption location should be close to both sides of the target measurement resources.
Proposal 4: Reusing the measurement delay requirements in section 9.3.9 of TS 38.133 (inter-freq w/o gap) for the inter-freq measurement without gap without interruption for UE reporting “no-gap” (case 1) with the following updates:
· update the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap
· updates/clarification on CSSFoutside_gap to count the frequency layers on which UE indicates ‘no-gap’ via interFreq-needForGap
Proposal 5: For case 2 in which interruption is allowed, the same measurement delay requirements as case 1 can be used for intra-frequency and inter-frequency measurement respectively. 
Proposal 6: NeedForGapsInfoNR and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE.
Proposal 7: Take the similar requirements for intra-/inter-frequency measurement without gaps (TS38.133 section 9.2.5.3 and section 9.3.9.3) as baseline to define scheduling availability

	R4-2300872
	CMCC
	Proposal 1: for the additional Rel-18 UE signalling to differentiate UE supporting no gap with interruption, it is proposed to leave the signaling details to RAN2.           
Proposal 2: for the case without gap but interruption allowed, the interruption length of NCSG can be reused.
Proposal 3: for the case without gap but interruption allowed, if interruption location is agreed to be specified, it is not prefered to assume that interruption exists on each SMTC occasion.
Proposal 4: for the case without gap but interruption allowed, if pattern is introduced to define interruption location, it is suggested to restrict the number of patterns (e.g. one or two patterns are enough), no need to introduce too many patterns like we did for NCSG patterns.
Proposal 5: for the case without gap but interruption allowed, if interruption ratio is agreed to be specified, interuptions are proposed as up to [0.5%] probability of missed ACK/NACK over measurement period of [640ms] (i.e. taking interruption ratio for deactivated SCell measurement as baseline).  
Proposal 6: it is proposed to update the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap. 
Proposal 7: for inter-frequency SSB based measurements without measurement gaps, it is proposed to take 9.3.10.3 as baseline to define scheduling availability.   


	R4-2300900
	Xiaomi
	Proposal 1: The additional signalling for UE indicating no gap with interruption could refer to the current NeedForGap signalling design framework, e.g. UE reporting ‘no-gap-with-interruption’ in NeedForGapInfoNR-r18.
Proposal 2: When UE reporting no gap with interruption, the interruption length could be defined as 1ms in FR1 and 0.75ms in FR2.
Proposal 3: RAN4 to define total interruption ratio for the interruption requirement when UE indicating no gap with interruption.
Proposal 4: When UE reports the additional signalling of no gap with interruption, the interruption would exist for all serving cells or serving cells within same FR, depending on UE’s capability.
Proposal 5: The current requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) could be reused for both intra-f case 1 and case 2.
Proposal 6: The requirements in Section 9.3.9 of TS38.133 (inter-freq w/o gap) could be used as baseline for the requirement of inter-freq measurement without gap.
Proposal 7: No need to establish the mapping between UE’s indication for NeedForGaps and NCSG..


	R4-2301282
	vivo
	Observation 1: The two features “NeedForGaps” and “NeedforGapsNCSG” are not expected to be enabled by the same UE. In addition when these two features are enabled at the same time, each feature is sufficient to be self-explained if network side only have configuration based on one particular feature of them.
Proposal 1: For issue 1-1-1, support introduce additional UE capability or the new indication of the existing UE capability (e.g. as part of needForGap) to differentiate whether interruption is expected. 
Proposal 2: For issue 1-1-2 on interruption length, support option 1a. 
Proposal 3: Regarding interruption location, prefer option 2.
Proposal 4: For the interruption ratio, ok with option 1a.
Proposal 5: For the issue 1-2-1, support to use option 2. How to define a term similar to “measCycleSCell” in the requirement could be FFS. 
Proposal 6: Regarding inter-frequency without gap measurement requirements, proposal 2 is not complete and the impact of deriveSSB-IndexFromCellInter-r17 should be addressed.
Proposal 7: Regarding Mapping between NeedForGap and NCSG capabilities when UE supports both of them, support option 2. 
Proposal 8: It is not necessary to consider IBM during scheduling restriction requirement study and the impact of “deriveSSB-IndexFromCellInter-r17” may need be considered. 
Proposal 9: Regarding scheduling restriction, ok with option 3. 
Proposal 10: Regarding issue 1-5-2, proposal 1 is ok with wording update. 

	R4-2301408
	ZTE Corporation
	Proposal 1: If the UE report ‘no-gap-interruption’ to the NW, the interruption is expected. Regarding to the interruption length and location, NCSG can be a good reference.
Proposal 2: For the exact interruption length, reusing the legacy RRT is fine, i.e. 0.5ms in FR1 and 0.25ms in FR2. 
Proposal 3: So to avoid the resource wasting, it is better to define the specific location of interruption since NW can know the exact location of interruption then such resource can be scheduled to other UE. 
Proposal 4: Regarding to the requirements for inter-freq measurement without gap when no interruption, reusing the requirements in Section 9.3.9 is fine. Further more, whether deriveSSB-IndexFromCellInter-r17 is enabled or disabled, can also be considered to decide whether ignore the SSB index deriving latency.
Proposal 5: For the requirements of intra/inter-freq measurement without gap when interruption allowed, take requirements NCSG requirements in TS38.133 clause 9.3.10 as a starting point.
Proposal 6: Legacy behavior of existing indication in needForGaps and needForGapsNCSG shall not be changed in Rel 18 NR_MG_enh2.


	R4-2301641
	OPPO
	Proposal-1: Support option 1a, as a starting point, the interruption length can be same as these defined for NCSG, e.g.
When UE reporting “no-gap[TBD]” in [NeedForGapInfoNR], the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.
When UE reporting “others[TBD]” in [NeedForGapInfoNR], no interruption allowed
Proposal-2: Interruption location should be specified.
Proposal-3: For measurement without gap but interruption allowed, NCSG requirements in TS38.133 clause 9.3.10 as a starting point.
Proposal-4: UE is not except to enable both NeedForGaps and NeedforGapsNCSG, and there is no need to establish the mapping. 
Proposal-5: Take Scheduling availability requirements defined for NCSG as baseline for measurement without gap regardless whether interruption is allowed.
Proposal-6: Consider the following assumptions to define scheduling availability.
whether the UE supports simultaneousRxTxInterBandCA in FR1. 
whether deriveSSB-IndexFromCellInter-r17 is enabled and supported by the UE in FR1 and FR2.
whether IBM is supported in FR2.


	R4-2301975
	Huawei, HiSilicon
	Proposal 1: Define a new UE indication on whether UE needs interruption (no-gap-with-interruption) or not (no-gap-no-interruption) when it reports no-gap with NFG. Rel-18 UE that reports no-gap must report this new indication.
Proposal 2: When interruption is allowed, the length of each interruption is defined as 1ms for FR1 and 0.75ms for FR2 as baseline.
Proposal 3: RAN4 to define the interruption ratio but not interruption location.
Proposal 4: Agree on the following two proposals. 
· When UE reports ‘ [TBD1 upon issue 1-1-1]’ to indicate the interruption allowed, the interruption should be allowed for each of intra- and inter-frequency measurements for which UE reports ‘[TBD1 upon issue 1-1-1]’. 
· The interruption will impact all the serving cells if UE does not support per-FR gap, and all the serving cells in the same FR as the measurement if UE supports per-FR gap.
· When UE reports ‘[TBD2 upon issue 1-1-1]’ to indicate NO interruption allowed, the interruption isn’t allowed for each of intra- and inter-frequency measurements for which UE reports ‘[TBD2 upon issue 1-1-1]’.
Proposal 5: The interruption ratio for each MO requiring interruption is defined as 2*(L/T), where L is the interruption length, T is the measurement cycle of the MO, both in ms. 
Proposal 6: Take deactivated SCell measurement requirement as baseline for measurements requiring interruption. Measurement cycle larger than 160ms can be considered.
Proposal 7: Agree on the following proposals for cases when interruption is allowed and not allowed
· to update the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap
· updates/clarification on CSSFoutside_gap is needed.  
· Define measurement reporting delay requirements for UEs indicating no-gap with interruption considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled
Proposal 8: Take the similar requirements for NCSG (TS38.133 v17.6.0 9.3.10.3) as baseline to define scheduling availability
· The scheduling restriction applies regardless of whether interruption is allowed
· deriveSSB-IndexFromCell-inter is applicable
Proposal 9: RAN4 not to define default SMTC pattern or dedicated measurement pattern to restrict the scheduling restriction occasions.
Proposal 10: NeedForGaps and NeedforGapsNCSG are not expected to be enabled for the same UE. No need to define mapping between status indication in NeedForGaps and NeedforGapsNCSG.
Proposal 11: Agree on the following proposals for the case when interruption is needed. 
· Any interruption for UE reporting no-gap type 2 is not allowed in the following intra-frequency measurement cases:
· a. the SSB is completely contained in the active BWP of the UE, or
· b. the active downlink BWP is initial BWP
· Any interruption for UE reporting no-gap type 2 is allowed in the following intra-frequency measurement case:
· a. the SSB is not completely contained in the active BWP of the UE, and the active downlink BWP is not an initial BWP


	R4-2302120
	Ericsson
	Observation 1: RAN4 had already agreed to not extend NeedForGaps structure in Rel-17.
Observation 2: The total interruption ratio can be controlled by VIRP and ML in NCSG.
Observation 3: RAN4 cannot follow NCSG to define NeedForGaps’ measurement requirement since no pattern design for NeedForGaps.
Observation 4: RAN4 cannot follow inter-frequency measurement without gap to define NeedForGaps’ measurement requirement since it will result in unacceptable interruption ratio in the system.
Observation 5: Deactivated SCell measurement requirement is defined without gap but with interruption ratio.
Proposal 1: RAN4 to introduce a new one-bit signalling ‘NoGapIndication-r18’ to differentiate whether interruption is needed together with ‘NeedForGapsInfoNR’.
· When UE doesn’t report the new interruption indication, the default value means interruption is expected.
Proposal 2: Rel-16 UE is assumed to need interruption since no new interruption indication bit will be reported.
Proposal 3: RAN4 to agree that the total interruption ratio for NeedForGaps should be controlled instead of performing measurement on each possible SMTC occasion.
Proposal 4: The interruption length equalling 0.5ms for deactivated SCell measurement can be reused for NeedForGaps measurement. 
Proposal 5: The total interruption ratio 0.5% for deactivated SCell measurement can be a good reference for NeedForGaps interruption.
Proposal 6: RAN4 to discuss the following trade-off solutions to control the total interruption ratio for NeedForGaps measurement
· Introduce a lower bound for NeedForGaps measurement, such as [80]ms
· Introduce a scaling factor KNeedForGaps to reduce the total interruption ratio, such as KNeedForGaps =[2]
Proposal 7: The deactivated SCell measurement can be a start point to define the NeedForGaps measurement requirement.
Proposal 8: Define scheduling restriction requirements for NeedForGaps similar as NCSG.
Proposal 9: Default SMTC pattern can be defined to restrict the scheduling restriction occasions.
Proposal 10: The gap status indication in NeedForGaps should have 1-to-1 mapping with the gap status in NCSG if UE supports both NeedForGaps and NCSG capabilities.
When UE indicates NoGapIndication-r18 as ‘interruption’ with the gap status reporting of NeedForGaps,
· UE should report ‘no gap’ in the same band for NeedForGaps if reporting ‘no gap no interruption’ or ‘no gap no interruption’ in a band for NCSG
· UE should report ‘gap’ in the same band for NeedForGaps if reporting ‘gap’ in a band for NCSG
Proposal 11: When the target SSB is in active BWP of UE, the intra-frequency measurement should be without gap regardless of the NeedForGaps’ status reporting.
Proposal 12: When the target SSB is outside active BWP, the intra-frequency measurement will be
1. without gap without interruption, if UE reports ‘no gap no interruption’ for the intra-band; 
without gap with interruption, if UE reports ‘no gap with interruption’ for the intra-band. 

	R4-2302311
	MediaTek inc.
	Proposal 1: RAN4 shall ask RAN2 (send an LS to RAN2) to add another bit in the NeedForGap reporting to allow the UE to indicate the need for interruption.
Proposal 2: RAN4 shall define the interruption length requirements the same as these defined for NCSG in Rel-17, (i.e. VIL=1 ms in FR1 and VIL=0.75 ms in FR2).
Proposal 3: RAN4 shall reach consensus on the interruption form, whether to define the interruption in terms of length and location or interruption ratio before going to discuss the requirements in detail.
Proposal 4: If RAN4 would define interruption ratio following deactivated SCell, the interruption ratio should allow UE to retune the RF chains in a suitable frequency in order to meet the measurement delay requirements. 
Proposal 5: When UE reports ‘interruption’ in NeedForGap to indicate the interruption allowed, the interruption should be allowed for each of intra- and inter-frequency measurements for which UE reports ‘interruption’. The interruption will impact all the serving cells if UE does not support per-FR gap, and all the serving cells in the same FR as the measurement if UE supports per-FR gap.
Proposal 6: For the scenario of without gap when interruption is allowed, RAN4 shall leverage the existing Rel-17 NCSG requirements to define the new interruption requirements for NeedForGap.
Proposal 7: RAN4 can wait for the outcome of the interruption type discussion before discussing issues 1-2-1.
Proposal 8: No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.
Proposal 9: When there is a mismatch between the no-gap capability supported by the NW and the UE then the existing requirements are not applicable and RAN4 should not define new requirements for such mismatch cases.
Proposal 10: When both the NW and UE support NFG and NCSG then which requirements shall be applied is left to the NW configuration and depends on whether the requirements of NFG and NCSG are the same.
Proposal 11: RAN4 to use requirements of NCSG (TS38.133 v17.6.0 9.3.10.3) as baseline to define scheduling availability.





Open issues summary
Sub-topic 1-1: Interruption 
Issue 1-1-1: Singaling for UE to indicate UE supporting ”no-gap” with interruption
[Moderator notes: in the last meeting the addtional Rel18 signaling to indicate UE supporting ”no-gap” with interruption was aggred. But the exact signaling is FFS. 
	< Agreement >: 
· Introduce additional Rel-18 UE signalling to differentiate UE supporting no gap with interruption (Case 2)
· Signalling details are FFS.



]
· Proposals
· Option 1: Qualcomm, Intel, xiaomi, vivo, 
· Extension based on “NeedForGapsInfoNR”
· E.g. “{gap, [nogap-withinterruption] ,[nogap-nointerruption]}”  within ‘NeedForGapsInfoNR-r18'
· Option 2: Nokia, CATT, vivo, Ericsson
· New IE is needed
[Moderator notes: if we considered IE of “xxx_r18” in Option 1 is new IE instead of the legacy IE based on “xxx”, Option 1 and 2 are same indeed. ]
· Option 2a: Nokia
· [bookmark: _Toc127555219]For intra-frequency measurements, signaling of Case 2 should be considered per serving cell which contained the target SSB to be measured (as in Rel-16 signaling). 
· [bookmark: _Toc127555220]For inter-frequency measurements, signaling of Case 2 should be considered per target band to be measured (as in Rel-16 signaling). 
· Option 3: Ericsson, 
· introduce a separated one-bit IE ‘NoGapIndication-r18’
· When UE doesn’t report the new interruption indication, the default value means interruption is expected.
· Option 3a: Huawei, MTK
· introduce a separated one-bit IE to indicate whether interruption is needed when UE reports ‘no-gap’ in “NeedForGapsInfoNR”
· Option 4: Apple, Intel, Nokia, CATT, CMCC
· Up to RAN2
· Option 5: Nokia
· UE signalling of vacant RF chain not to be implemented by fixed UE capability, but more dynamic, i.e. UE assistance information.
· Option 6: Nokia
· No interruption is allowed for UE signaling no-gap as part of needForGapsInfoNR-r16 or needForGapNCSG-InfoNR-r17. 
· Indication of “no-gap” as part of needForGapsInfoNR-r16 or needForGapNCSG-InfoNR-r17 means no-gap Case 1 (no gap without interruption)
· 

· Recommended WF
· Continue discussion. 
· Whether the LS needs to RAN2 in this meeting can be up to achieving progress during this meeting.
 

Issue 1-1-2: Framework of the interruption requirements
[Moderator notes: according to the proposals in this meeting, the preference on how to form the interruption requirements can be summarized in the table below. Companies can also focus on this components of the interuption requirements in this meeting. ]
	Part of requirements
	Prefered by
	Objected by

	interruption length
	Apple, Intel, CMCC, xiaomi, vivo, OPPO, Huawei, MTK, CATT, Nokia,ZTE, Ericsson
	Qualcomm

	interruption location
	Apple, Nokia, CMCC, OPPO, ZTE, MTK, CATT

	Vivo, Huawei

	interruption ratio
	Intel, CMCC, xiaomi, Ericsson, Huawei, Qualcomm, vivo, 
	Apple


· Recommended WF
· Continue discussion. Moderator suggested that companies can focus on the form of interruption requirements and achieve agreements in this meeting.  


Issue 1-1-3: Requirements on the interruption length , if allowed
· Proposals
· Option 1:  Apple, Intel, CMCC, xiaomi, vivo, OPPO, Huawei, MTK
· As a starting point, the interruption length can be same as these defined for NCSG,e.g.
· When UE reporting “[no-gap,TBD]” in [NeedForGapInfoNR, TBD]  the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.
· When UE reporting “[others,TBD]” in [NeedForGapInfoNR, TBD] no interruption allowed 
· Option 2: CATT, , Nokia,ZTE
· As a starting point, when UE reporting “no-gap [TBD]” in [NeedForGapInfoNR, TBD]  , the interruption length can be specified based on the same RTT assumption as for NCSG (0.5ms in FR1 and 0.25ms in FR2) interruption occasion.
· Option 3: Ericsson
· The interruption length equalling 0.5ms for deactivated SCell measurement can be reused for NeedForGaps measurement.
· Option 4: Nokia
· Smaller interruption than these for NCSG is expected.
· Option 5: Qualcomm
· No need to define interruption length but total interruption ratio.
· Recommended WF
· Continue discussion 


Issue 1-1-4: Requirements on the interruption location , if allowed
· Proposals
· Option 1:  Apple, Nokia, CMCC, OPPO, ZTE, MTK
· Interruption location needs to be specified.
· FFS on the specific location of interruption allowed
· Option 1a: Nokia
· to define requirements such that the location of interruption for no-gap Case 2 with vacant RF chain can be configured
· to define requirements such that the location of interruption for no-gap Case 2 without vacant RF chain is next to the symbols to be measured
· Option 1c: CMCC, E///
· not prefer to assume that interruption exists on each SMTC occasion
· Option 1d: CMCC
· if pattern is introduced to define interruption location, it is suggested to restrict the number of patterns (e.g. one or two patterns are enough), no need to introduce too many patterns like we did for NCSG patterns.
· Option 1e: CATT
· The interruption location should be close to both sides of the target measurement resources.
· Option 2:  vivo, Huawei, Qualcomm, E///
· No need to define the specific interruption location but the total interruption ratio
· Recommended WF
· Continue discussion. 
· 
Issue 1-1-5: Requirements on the interruption ratio , if allowed
· Proposals
· Option 1:  Intel, CMCC, xiaomi,Ericsson, Huawei, Qualcomm,vivo, 
· RAN4 needs to define the total interruption ratio 
· Option 1a: Qualcomm,vivo
· the total interruption ratio shall not exceed 1.25%.
· Option 1b:Huawei
· The interruption ratio for each MO requiring interruption is defined as 2*(L/T), where L is the interruption length, T is the measurement cycle of the MO, both in ms.
· Option 1c: CMCC, Ericsson, 
· The total interruption ratio 0.5% for deactivated SCell measurement can be a good reference
· Option 2:  Apple
· RAN4 needs NOT to define total interruption ratio when the requirements on interruption length and location are specified 
· Option 3:  MTK
· If RAN4 would define interruption ratio following deactivated SCell, the interruption ratio should allow UE to retune the RF chains in a suitable frequency in order to meet the measurement delay requirements 
· 
· Recommended WF
· Continue discussion.  

Issue 1-1-6: Other aspect on whether to allow interruption
· Proposals
· Proposal 1: Apple, Huawei, xiaomi, MTK
· When UE reports ‘ [TBD1 upon issue 1-1-1]’ to indicate the interruption allowed, the interruption should be allowed for all the serving cells if UE does not support per-FR gap, and all the serving cells in the same FR as the measurement if UE supports per-FR gap.
· When UE reports ‘[TBD2 upon issue 1-1-1]’ to indicate NO interruption allowed, the interruption isn’t allowed for all intra- and inter-frequency measurements.
· Recommended WF
· Continue discussion.

Issue 1-1-7: Trade-off between interruption ratio and measurement delay
· Proposals
· Proposal 1: E///
· Introduce a lower bound for NeedForGaps measurement, such as [80]ms
· Introduce a scaling factor KNeedForGaps to reduce the total interruption ratio


Sub-topic 1-2: Measurement reporting delay requirements
[Moderator notes: it is better to differentiate the measurement without gap into the two scenarios below when considering the measurement reportint delay requirements as for the interruption requirements:
· Case 1: without gap and no interruption (e.g. ’nogap’ or ’nogap-nointerruption[TBD]’ indicated in [NeedForGapInfoNR-r18])
· Case 2: without gap but interruption allowed (e.g. ’nogap’ indicated in [NeedForGapInfoNR-r18])
Some companies’ proposals on these issues below are based on the assumption of ’no-gap’ inidicated in NeedForGapInfoNR message. Hereby in order to simplify our discussion , the exact value (’no-gap’, ’nogap-nointerruption’ or others ) for the scenario (in which no gap will be configured and no interruption allowed) can be decoupled from the measurement delay requirements firstly.]

Issue 1-2-1  Requirement for intra/inter-freq measurement without gap when interruption allowed (case 2)
· Proposals
· Option 1: Apple, MTK
· Can be FFS after RAN4 agree how to define the interruption (length, location or ratio)
· Option 2:vivo, Huawei, Ericsson,
· The deactivated SCell measurement except the measCycleSCell can be a start point 
· Option 2a: 	Huawei
· Measurement cycle larger than 160ms can be considered
· Option 3: CATT, Xiaomi, Qualcomm, Nokia,
· For inter-f case 2,take requirements in 38.133, clause 9.3.9 (inter-freq w/o gap) as a starting point 
· For intra-f case 2, Take requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) as a starting point for the definition of requirements
· Option 3a: Nokia,
· considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled
· Option 4: OPPO, ZTE, MTK
· Take requirements NCSG requirements in TS38.133 clause 9.2.7 and 9.3.10 as a starting point for intra-f and inter-f case2 respectively.
· Recommended WF
· Continue discussion on the which framework leveraged from the existing RAN4 spec can be used for Case 2 measurement requirements. And companies can also provide more details on what the other updates needed based on the reused frameworks like issue 1-2-2 below.

Issue 1-2-2: Requirement for inter-freq measurement without gap (Inter-f case 1)
[Moderator notes: in the previous meetings, 
	< Agreement in R4#104e>: 
· Reuse requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) for the reporting delay requirements for intra-frequency measurement without gap and no interruption allowed 
< Agreement R4#105 >: 
· Proposal 1: Take requirements in Section 9.3.9 of TS38.133 (inter-freq w/o gap) as a starting point





· Proposals
· Proposal 1: CATT, CMCC, Huawei
· to update the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap
· Proposal 2: Intel, CATT,Huawei
·  Updates/Clarification on CSSFoutside_gap.
· Proposal 3: Nokia, , ZTE,  Huawei
· Define measurement reporting delay requirements for UEs indicating no-gap with interruption considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled
· Recommended WF
· Continue discussion 

Sub-topic 1-3: UE behavior
Issue 1-3-1: Mapping between NeedForGap and NCSG capabilities when UE supports both of them
· Proposals
· Option 1a: Apple,
· If interruption is defined in the same way as NCSG, then 1 to 1 mapping is expected. 
· Even if interruption for NeedForGap is defined differently, e.g. ratio-based, there shall still be some restriction between reporting in these two features 
· Option 1b: Ericsson
· The gap status indication in NeedForGaps should have 1-to-1 mapping with the gap status in NCSG if UE supports both NeedForGaps and NCSG capabilities 
· When UE indicates NoGapIndication-r18 as ‘interruption’ with the gap status reporting of NeedForGaps,
· UE should report ‘no gap’ in the same band for NeedForGaps if reporting ‘no gap no interruption’ or ‘no gap no interruption’ in a band for NCSG
· UE should report ‘gap’ in the same band for NeedForGaps if reporting ‘gap’ in a band for NCSG
· Option 2: Qualcomm, Intel, CATT, xiaomi, vivo, OPPO, Huawei, MTK
· No need to establish the mapping between UE’s indication for NeedForGaps and NCSG
· Option 2a: CATT, Huawei
· NeedForGapsInfoNR and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE
· Option 3: Nokia
· [bookmark: _Toc127555237]No implicit support of NCSG is expected for UE indicating no-gap (Case 1)
· [bookmark: _Toc127555238]No implicit support of NCSG is expected for UE indicating no-gap (Case 2) without a vacant RF chain
· [bookmark: _Toc127555239]FFS if implicit support of NCSG is expected for UE indicating no-gap (Case 2) with a vacant RF chain
· Recommended WF
· Continue discussion.

Issue 1-3-2: UE behaviors mismatch between UE and NW 
[Moderator notes: in the last meeting some mismatched scenario between NW and UE are listed below.
· Rel-17 UE which supports NCSG in a Rel-16 NW which only supports NeedForGaps
· Rel-16 UE which supports NeedForGaps in a Rel-17 NW which supports NCSG
· Both UE and NW support NCSG and NeedForGaps
· Others are not precluded
]
· Proposals
· Proposal 1: Nokia, MTK
· [bookmark: _Toc118748532][bookmark: _Toc118644731][bookmark: _Toc118614880]No impact on Rel-18 NFG requirements because of mismatch scenarios where either UE or NW support Rel-17 or earlier release.
· The requirements of Rel18 NFG will not be applicable to these mismatch scenarios
· Recommended WF
· Continue discussion.
Issue 1-3-3: Impacts on the legacy UE behavior 
· Proposals 
· Proposal 1: Intel, Nokia, ZTE, CATT
· Legacy behavior of existing indication in needForGaps and needForGapsNCSG shall not be changed in Rel 18 NR_MG_enh2
· Proposal 2: Qualcomm
· It is up to UE what reporting capability is used for reporting when both R17 and R18 reporting capability are supported
· Proposal 3: Nokia
· Indication of “no-gap” as part of needForGaps or needForGapsNCSG means no-gap Case 1 (no gap without interruption)
[Moderator: this is up to how to indicate the case 1 and case 2]
· Proposal 4: E///
· Rel-16 UE is assumed to need interruption since no new interruption indication bit will be reported.

· Recommended WF
· Continue discussion.
Sub-topic 1-4: Scheduling restriction
Issue 1-4-1: General principles to define scheduling restriction requirements 
· Proposals
· Option 1: Nokia,vivo, OPPO
· [bookmark: _Toc118614885][bookmark: _Toc118644736][bookmark: _Toc118748537]whether the UE supports simultaneousRxTxInterBandCA in FR1. 
· [bookmark: _Toc118122550][bookmark: _Toc118614886][bookmark: _Toc118120845][bookmark: _Toc118748538][bookmark: _Toc118122623][bookmark: _Toc118644737]whether deriveSSB-IndexFromCellInter-r17 is enabled and supported by the UE in FR1 and FR2.
· Option 1a: Nokia,OPPO
· whether the UE supports simultaneousRxTxInterBandCA in FR1. 
· whether deriveSSB-IndexFromCellInter-r17 is enabled and supported by the UE in FR1 and FR2.
· whether IBM is supported in FR2.
· Option 2: Qualcomm
· No need to introduce scheduling restriction due to interruption for performing inter-frequency measurements. 
· 
· Recommended WF
· Continue discussion. Moderator thought these general principles were the rules used to define the scheduling restriction for other features before (e.g. NCSG).  
Issue 1-4-2: On top of which existing requirements to define scheduling restriction requirements 
· Proposals
· Option 1: Apple, CMCC, Intel, OPPO, Huawei, MTK, E///
· take the similar requirements for NCSG (TS38.133 v17.6.0 9.3.10.3) as baseline to define scheduling availability 
· Option 1a: Huawei
· The scheduling restriction applies regardless of whether interruption is allowed (for both case 1 and case 2)
· Option 2: CATT
· Reuse the scheduling availability requirements from intra/inter-frequency without gaps 9.2.5.3 or 9.3.9.3 for UEs reporting no-gap but with interruption.
· Option 3: vivo
· If RAN4 agrees to define total interruption ratio without specifying location and length, no need to define scheduling restriction
· Recommended WF
· Continue discussion.
Issue 1-4-3: Default SMTC pattern
· Proposals
· Option 1: Ericsson
· Default SMTC pattern should be defined to restrict the scheduling restriction occasions if RAN4 doesn’t define a dedicated measurement pattern for interruption occasions
· Option 2: Huawei
· No
· Recommended WF
· Continue discussion. 
· 
Sub-topic 1-5: Requirements applicalbilty 
Issue 1-5-1: Condition for intra-frequency reuqirements without gaps 
· Proposals
· Proposal 1: vivo,Huawei, Ericsson
· When the target SSB is completely contained in active BWP of UE, the intra-frequency measurement should be without gap regardless of the NeedForGaps’ status reporting. 
· [bookmark: _Ref125645531]When the target SSB is outside active BWP, the intra-frequency measurement will be
· without gap without interruption, if UE reports ‘[no gap no interruption]’ for the intra-band; 
· without gap with interruption, if UE reports ‘[no gap with interruption]’ for the intra-band. 
· Proposal 2: Nokia
· Interruption for UE reporting no-gap Case 2 is not allowed for measurements not requiring retuning.
· Proposal 3: Nokia
· Any interruption for UE reporting no-gap Case 2 is not allowed in the following intra-frequency measurement cases:
· a.	the SSB is completely contained in the active BWP of the UE, or
· b.	the active downlink BWP is initial BWP
· Any interruption for UE reporting no-gap Case 2 is allowed in the following intra-frequency measurement case:
· a.	the SSB is not completely contained in the active BWP of the UE, and the active downlink BWP is not an initial BWP
· Recommended WF
· Continue discussion. 


Sub-topic 1-6: Others 
Issue 1-6-1: Name convention
· Proposals
· Proposal 1: Nokia
· [bookmark: _Toc127555206]RAN4 to define different requirements for measurements without gaps with interruption depending on the availability of vacant RF chain. 
· [bookmark: _Toc127555208]Update naming convention to 
· [bookmark: _Toc127555209]Case 1: without gap and no interruption (e.g. ’[TBD1]’ indicated in [TBD new signaling])
· [bookmark: _Toc127555210]Case 2a: without gap but interruption allowed with spare RF chain (e.g. ’[TBD2a]’ indicated in [TBD new signaling])
· [bookmark: _Toc127555211]Case 2b: without gap but interruption allowed without spare RF chain (e.g. ’[TBD2b]’ indicated in [TBD new signaling])
· 
· Recommended WF
· Continue discussion. From moderator perspective, the terminology used shall be more meaningful and easily understood.  So far, the similar donations used over these two meetings below is quite stable and convenient. We shall be more cautious on introduce other terminologies which may lead more confusion indeed. 
             
Topic #2: inter-RAT measurement without gap(AI 9.10.3.2)

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300225
	Apple
	Proposal 1: even though RAN4 hasn’t reach consensus on the terms, the idea of three different reportings of ‘gap’, ‘no-gap-no-interruption’, ‘no-gap-with-interruption’ shall apply to case a-1 as well.
Observation 1: NeedForGaps for inter-RAT LTE measurement is not supported in existing RAN2 design.
Proposal 2: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1.
Proposal 3: A new UE capability should be defined to support b-2. The capability of NeedForGaps for inter-frequency measurement w/o gap in Rel16 can be taken as the baseline
Proposal 4: for the inter-RAT NR measurements without gap (case a-1), the requirements can be based on NR NeedForGaps inter-frequency measurement, which is being discussed under NeedForGaps agenda. Note that both UE with and without interruption are allowed in NeedForGaps discussion.
Observation 2: RAN4 already has requirements for case b-1 with UE reporting ‘ncsg’.
Proposal 5: RAN4 needs to develop requirement for case b-1 with UE reporting ‘nogap-noncsg’, e.g., take NCSG period = 80ms as baseline and remove VIL.
Proposal 6: For inter-RAT LTE measurement without gap requirements (case b-2), LTE intra frequency measurement requirements in TS36.133 is considered as baseline. Details needs to be updated.
Proposal 7: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported.
Proposal 8: The updates of CSSF requirements when these inter-RAT measurements without gap introduced (e.g. CSSF_outside_gap) is needed. 

	R4-2300441
	Qualcomm Incorporated
	Proposal 1: For UE who support interRAT-NeedForGapsNR, “FALSE” via interRAT-NeedforGapsNR indicates performing inter-RAT NR measurement without gap.
Proposal 2: RAN4 only consider NeedforNCSG-InfoEUTRAN capability to indicate inter-RAT LTE measurement without gap when UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements.
Observation 1: UE already performs measurement without gap for LTE CRS as LTE CRS is protected by rate matching when UE is in DSS. Scenario needs to be specified to apply the requirements. 
Proposal 3: The requirements for inter-RAT LTE measurement without gap when LTE CRS is in UE’s active BWP are only applicable when UE is in DSS but LTE cell is not serving. 
Observation 2: It is difficult to have dedicate reporting capability because active BWP can be changed dynamically. Same mechanism for inter-frequency measurement without gap when SSB is located at active BWP can be applied. 
Proposal 4: New capability [interRAT-frequencyMeas-NoGap-R18] shall be defined indicate whether the UE can perform inter-RAT frequency measurements without gap if the LTE CRS are fully contained in the active BWP.
Observation 3: When interRAT-NeedforGapsNR is used to report inter-RAT NR measurement without gap, it is not clear whether interruption is allowed or not. 
Proposal 5: Interruption is allowed by default when UE report inter-RAT NR measurements without gap via interRAT-NeedforGapsNR-r16. And total interruption-ratio based requirement can be considered as the requirements. 
Observation 6: No interruption is allowed when UE report nogap-noncsg via NeedforNCSG-InfroEUTRAN.
Observation 7: Legacy Inter-RAT NR measurement can be reused for inter-RAT NR measurement without gap, but effective MGRP is not yet defined.
Proposal 6: RAN4 consider using 8.17.4, 36.133 inter-RAT NR measurement delay requirements with No DRX as baseline and define effective MGRP for measurements without gap for FR1 and FR2. 
Proposal 7: RAN4 consider the requirements in 9.4 inter-RAT LTE measurements as baseline and RAN4 needs to update definition of Tinter1 and CSSFinterRAT.
Proposal 8: Same delay requirements can be applicable for both case b-1 and case b-2.
Proposal 9: Multiple Tinter1 (30ms, 60ms) can be considered, and new indicator needs to be introduced for UE to indicate NW what Tinter1 is applied.


	R4-2300475
	Intel Corporation
	Proposal 1: The exact value of UE capability to support Case a-1 to be reported can be FFS after RAN4 concludes NeedForGapsNR requirements design. 
Proposal 2: UE capability to support the inter-RAT LTE measurement without gap case b-1 can be the indication of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN IE [4] ONLY.
Proposal 3: For UE capability to support the inter-RAT LTE measurement without gap case b-2, RAN4 can take the capability to support Rel-16 inter-frequency measurement without MG as a baseline. 
Proposal 4: For inter-RAT NR measurements, the new capability defined in TS36.133[5] to support the mixed numerology is needed.

Proposal 5: For the inter-RAT NR measurements without gap (case a-1), the requirements can be based on NR inter-frequency measurement without gap in TS38.133 9.3.9 [3] 
Proposal 6: A new requirements on the cell identification and measurement reporting for inter-RAT LTE measurement without MG in TS38.133 (case b-2) can be defined based on the existing inter-RAT LTE measurement requirements in TS38.133 9.4. 
Proposal 7: The existing scheduling availability specified for intra-frequency measurements in TS 38.133 section 9.2.5.3 can also be applied to the inter-RAT measurement without measurement gaps as a start point.


	R4-2300587
	CATT
	Proposal 1: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1. 
Proposal 2: For case b-2, define a new capability indicating whether UE support inter-RAT measurement without gap LTE CRS are fully contained within UE’s active BWP. 
Proposal 3: No additional UE capability is defined for inter-RAT measurement with mixed numerology. Instead it can be considered for scheduling restriction. 
Proposal 4: For the inter-RAT NR measurements without gap (case a-1), the requirements of inter-frequency measurement without gap based on NeedForGapsInfoNR in TS 38.133 can be reused including the interruption. 
Proposal 5: For inter-RAT LTE measurement without gap (case b-1 and b-2), the requirements for LTE intra-frequency measurement can be used as baseline. 


	R4-2300868
	CMCC
	Proposal 1: for inter-RAT E-UTRAN measurement without gap for case b-1 (there is vacant RF chains), it is proposed to consider NeedForGap.
Proposal 2: for inter-RAT E-UTRAN measurement without gap for case b-2 (LTE CRS to be measured is contained in UE’s active BWP), it is proposed to introduce a per-UE capability.
Proposal 3: for inter-RAT NR measurements without gap (case a-1), the requirements framework of existing inter-frequency measurement without gap (9.3.9, 38.133) can be used as baseline. But the number of samples need to be updated from 5 to 8.
Proposal 4: For inter-RAT LTE measurements without gap (case b-1), the requirements framework of existing inter-RAT LTE measurement (9.4, 38.133) can be used as baseline. But Tinter1 need to be updated since measurement gap is not in use.


	R4-2300901
	Xiaomi
	Observation 1: Rel-16 UE signalling for no gap via interRAT-NeedForGapsNR-r16 means no interruption allowed.
Proposal 1: RAN4 to introduce Rel-18 UE signalling for NeedForGap capability to indicate UE supporting no gap with interruption for inter-RAT NR measurement for scenario case a-1. 
Proposal 2: The measurement requirements for inter-RAT NR measurement without gap could be defined based on NR inter-frequency measurement without gap in TS38.133. 
Proposal 3: RAN4 to introduce additional Rel-18 UE signalling for NeedForGap capability to support UE reporting the measurement gap information for LTE target band for scenario when LTE CRS are fully contained within UE’s active BWP. 
Proposal 4: RAN4 to consider both NCSG and NeedForGap capabilities to support the inter-RAT LTE measurement requirements for scenario when UE has vacant RF chain. 

	R4-2301283
	vivo
	Proposal 1: For UE capabilities for case b-1, support option 1.
Proposal 2: For UE capabilities for case b-2, support option 2 to define a new UE capability.  
Proposal 3: At least for case a-2, option 1 is preferred.  
Proposal 4: For base b-2, option 2 or option 2a is ok.  
Proposal 5: Regarding scheduling restriction, for case b-2, the existing scheduling availability specified for inter-frequency measurements without gap in TS 38.133 section 9.3.9.3 can be applied.
Proposal 6: For the searcher limitation, support option 2. 
Proposal 7: Support to define effective measurement window. 


	R4-2301642
	OPPO
	Proposal 1: To support the inter-RAT LTE measurement without gap for case b-1, reusing ‘nogap-noncsg’ via NeedForNCSG-InfoEUTRAN is sufficient, and no need to consider NeedForGap capability.
Proposal 2: Extend the capability of NeedForGaps to support the inter-RAT LTE measurement without gap for case b-2.
Proposal 3: For case a-1, NR inter-frequency measurement without gap in TS38.133 could be used as the starting point.
Proposal 4: For inter-RAT LTE measurement, the delay requirements could be based on , and FFS  and scaling factor S .
Proposal 5: Inter-RAT measurement without gaps or interruption, the existing scheduling availability specified for inter-frequency measurements without gap in TS 38.133 section 9.3.9.3 can apply.
Proposal 6: Inter-RAT measurement without gaps but with interruption, the existing scheduling availability specified for inter-frequency measurements with NCSG in TS 38.133 section 9.3.10.3 can also apply.


	R4-2301976
	Huawei, HiSilicon
	Proposal 1: Case b-1 is only defined based on ‘nogap-noncsg’ in NeedForGapNCSG-InfoEUTRAN.
Proposal 2: Case b-2 is defined based on a new capability similar to interFrequencyMeas-Nogap-r16.
Proposal 3: No additional UE capability is defined for inter-RAT measurement with mixed numerology; instead it can be considered for scheduling restriction.
Proposal 4: RAN4 to discuss whether to follow the requirements from NR intra- and inter-frequency requirements based on NeedForGaps, or to define requirements based on the assumption that no interruption is expected.
Proposal 5: The requirements for LTE inter-frequency requirements in 36.133 without MG can be used as baseline for inter-RAT LTE measurement. 
Proposal 6: For inter-RAT LTE measurement, CSSF outside MG should be updated as the total number of carriers to be measured outside MG including intra-frequency, inter-frequency and inter-RAT carriers.
Proposal 7: For inter-RAT NR measurement, scheduling restriction requirements in clause 9.3.10.3 can be taken as baseline except that scheduling restriction is not limited to NCSG occasions.
Proposal 8: For inter-RAT LTE measurement, scheduling restriction are applicable when 
· UE does not support simultaneous Tx and Rx on the serving cell and target band
· Serving cell and target MO have mixed SCS and they are in the same band
Proposal 9: Define effective measurement window to regulate the location of scheduling restriction due to inter-RAT LTE measurement.
Proposal 10: RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.


	R4-2302121
	Ericsson
	Observation 1: There is no searcher limitation for LTE intra-frequency measurement together with NR measurement in EN-DC.
Proposal 1: Only following NCSG to define the UE capability for Case b-1.
Proposal 2: RAN4 to introduce a new UE capability for case b-2.
Proposal 3: RAN4 should directly discuss the UE’s behaviour for inter-RAT LTE measurement without gap instead of checking the possible reused framework.
Proposal 4: The inter-RAT LTE measurement without gaps(case b-2) should be performed outside the SMTC/SSB to avoid the performance degradation to legacy NR intra-frequency measurement without gap and L1-RSRP measurement.
Proposal 5: Both NW and UE shall have the same understanding on the measurement occasions for Inter-RAT LTE measurement without gap(case b-2).
Proposal 6: RAN4 to introduce an effective measurement window for inter-RAT LTE measurement without gap(case b-2). The effective measurement window can be defined based on measurement duration, measurement periodicity and offset.
Proposal 7: When the target inter-RAT LTE frequency layers belong to an inter-band with the serving cells, no scheduling restriction is expected for inter-RAT LTE measurement without gap.
Proposal 8: When the target inter-RAT LTE frequency layers belong to an intra-band with the serving cells, scheduling restriction is expected, such as mix-numerology and simultaneousRxTxInterBandCA.
Proposal 9: RAN4 to study the following scheduling restriction principles based on LTE measurement RSs,
· How to apply the restriction symbols before and after the CRS symbols for inter-RAT LTE measurement without gap.
· Whether to introduce new UE capability to support inter-RAT LTE measurement and NR data reception
Proposal 10:  Inter-RAT LTE measurement without gap(case b-2) can be performed in parallel with NR measurement without searcher limitation.
Proposal 11: The scaling factor for inter-RAT LTE measurement without gap(case b-2) equals to the total number of frequency layers for E-UTRAN measurement without gap.
Proposal 12: RAN4 to discuss whether to introduce the inter-RAT LTE measurements without gap for DSS(case b-2) as release independent from Rel-17 after sufficient progress achieved.


	R4-2302312
	MediaTek inc.
	Proposal 1: RAN4 shall reuse the UE reported values from Rel-18 NeedForGap for the UE capability of case a-1.
Proposal 2: RAN4 shall reuse existing capability where the UE indicates ‘nogap-noncsg’ via NeedForNCSG-InfoEUTRAN for the inter-RAT LTE measurement.
Proposal 3: RAN4 shall complete the requirements for NCSG inter-RAT to cover the scenario of ‘nogap-noncsg’.
Proposal 4: RAN4 shall further study whether interruption is needed for case b-2.
Proposal 5: RAN4 shall request RAN2 to define a new UE signalling capability for case b-2.
Proposal 6: RAN4 shall introduce a new UE capability to handle the mixed numerology and define scheduling restrictions for mixed numerology incapable UEs.
Proposal 7: RAN4 shall use the requirements from inter-frequency Rel-18 NeedForGap as baseline to define inter-RAT NR measurement without gap.
Proposal 8: RAN4 can use the existing inter-RAT LTE measurement requirements in TS38.133 clause 9.4, however, the requirements for ‘nogap-noncsg’ needs to be defined.
Proposal 9: For scheduling restriction for inter-RAT NR measurements, RAN4 should use the existing scheduling availability specified for inter-frequency measurements without a gap in TS 38.133 section 9.3.10.3 as a baseline for the inter-RAT measurement without measurement gaps with interruption.
Proposal 10: For scheduling restriction for inter-RAT LTE measurements, RAN4 should study how to introduce the scheduling restriction.
Proposal 11: RAN4 shall not define requirement to support Inter-RAT measurement without gap performed in parallel with NR measurement.
Proposal 12: RAN4 shall keep the same searcher limitation, from Rel-15, for NR in the CSSF requirement.
Proposal 13: RAN4 shall define interruption for case a-1 and case b-1, while FFS for case b-2.
Proposal 14: RAN4 shall further study in details the effective measurement window.
Proposal 15: RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.

	
	
	



Open issues summary
Sub-topic 2-1: Using scenarios 
[Moderator notes:
Up to this meeting, all agreed using scenarios for inter-RAT NR/LTE measurements without gap can summarized as:
a. 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
· Case a-2: NR reference signal to be measured are fully contained within UE’s LTE channel bandwidth 
 
b. 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 2-2: UE capabilities 
[Moderator notes: 
It shall be noted that the main tasks related to RAN4 (listed in the table below) are to investigate how UE to support these features and define the necessary measurement requirements. Based on the general principles, we can also organize the discussion on UE capabilities in the several sub issues below, which are coupled with the using scenarios. 

	Using scenarios 
	Capability (sub-topic 2-2)

	Case a-1: 
Inter-RAT NR wo gap because of the vacant RF chain available
	FFS: issue 2-2-1


	Case b-1: 
Inter-RAT LTE wo gap
because of the vacant RF chain available
	FFS: issue 2-2-2


	Case b-2: 
Inter-RAT LTE wo gap because the measurement reference signal can be contained within UE’s active BWP
	FFS issue 2-2-3



]

Issue 2-2-1: On top of which UE capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)
[Agreements on this issue in last meeting:
<Way forward/Agreement >: 
· On top of “interRAT-NeedForGapsNR-r16” UE capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)
· The exact value to be reported can be FFS.
· FFS on top of NCSG to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)
]
· Proposals
· Option 1: Apple, Intel, MTK, Xiaomi
· The exact values to be reported can be same as these for NeedForGapsNRInfor-r18 (issue 1-1-1), 
· e.g. [gap, nogap-withinterruption ,nogap-nointerruption] 
· Option 2: Qualcomm
· [true/false]” via interRAT-NeedforGapsNR indicates performing inter-RAT NR measurement with/without gap.
· Recommended WF
·  Continue discussion 
 
Issue 2-2-2: On top of which UE capability to define the inter-RAT LTE measurement requirements when UE has vacant RF chain available(Case b-1)
[Agreements in the last meeting:
 < Way forward/Agreement >: 
· Option 1:  
· ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1 
· Option 2:  
· Both NeedForNCSG-InfoEUTRAN and NeedForGap shall be considered also.  
]
· Proposals
· Option 1:  Apple, Qualcomm, Intel, CATT, vivo, OPPO, Huawei, Ericsson, MTK
· ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1 
· Option 2:  CMCC, xiaomi
· Both NeedForNCSG-InfoEUTRAN and NeedForGap shall be considered also.   
· Recommended WF
· Continue discussion 

Issue 2-2-3: On top of which UE capability to define the inter-RAT LTE measurement requirements when LTE CRS to be measured is contained in UE’s active BWP(Case b-2)
· Proposals
· Option 1: OPPO,  Xiaomi  
· extend the capability of NeedForGaps
· Option 2: Apple, Qualcomm, Intel, CATT, CMCC,  vivo,Huawei, Ericsson, MTK
· A new UE capability should be defined 
· Option 2a: Intel, Huawei, CATT
· A new UE capability based on “interFrequencyMeas-Nogap-r16” 
· Option 2b: CMCC
· Per-UE capability
· Option 2c: MTK
· Up to RAN2 to define this new IE
[Moderator notes: Option 1 to propose to extend IE (e.g. NeedForGapsInfo-r18). Actually it is same as Option 2.]
· Recommended WF
· Continue discussion 
Issue 2-2-4: Additional capability to support inter-RAT measurement without gap with mixed numerology 
[Agreements in the last meeting:
 Issue 2-1-2 Numerology  
< Agreement >: 
· For inter-RAT measurement without MG, including both inter-RAT NR measurement and inter-RAT LTE measurement, the mixed numerology needs to be supported.
· FFS on whether the additional UE capability is needed 

]
· Proposals
· Option 1:  CATT, Huawei, MTK
· No additional UE capability is defined for inter-RAT measurement with mixed numerology; instead it can be considered for scheduling restriction
· Option 2:  MTK
· a UE capability can be defined for mixed numerology incapable UEs (FFS)
· Option 2a:  Intel, vivo
· a UE capability for inter-RAT NR can be defined (FFS)

· Recommended WF
· Continue discussion  
Sub-topic 2-3: Measurement requirements
Issue 2-3-1: Frameworks used to define inter-RAT NR measurement without gap (case a-1)
· Proposals
· Option 1a:  Qualcomm
· Using 8.17.4 of TS36.133 inter-RAT NR measurement delay requirements with No DRX as baseline and 
· define effective MGRP for measurements without gap for FR1 and FR2
· Option 1b:  Intel, CMCC, xiaomi, OPPO,vivo, CATT
· For the inter-RAT NR measurements without gap (case a-1), the  requirements can be based on NR inter-frequency measurement without gap in 9.3.9 TS38.133 
· Option 2:  Apple, Huawei, MTK
· to follow the requirements from NR intra- and inter-frequency requirements based on NeedForGaps( depending on issue 1-2-1) 
· Option 2a:  Huawei
· RAN4 to discuss whether to follow the requirements from NR intra- and inter-frequency requirements based on NeedForGaps, or to define requirements based on the assumption that no interruption is expected.
· 
· Recommended WF
· Continue discussion  
Issue 2-3-2: Framework used to define inter-RAT LTE measurement without gap (case b-1)
· Proposals
· Option 1: Qualcomm, CMCC, OPPO, MTK
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133[3] 9.4.
· Option 1a: Qualcomm, OPPO
· update definition of Tinter1 and CSSFinterRAT
· Multiple Tinter1 (30ms, 60ms) can be considered, and new indicator needs to be introduced for UE to indicate NW what Tinter1 is applied.
· Option 1b: CMCC, OPPO
· update definition of Tinter1 
· Option 1c: MTK
· RAN4 to introduce the requirements to cover the scenario of 'nogap-noncsg'
· Option 2a: Huawei,vivo
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the measurement requirements for LTE inter-frequency measurement in TS36.133.
· Option 2b: CATT
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the measurement requirements for LTE intra-frequency measurement in TS36.133.
· Option 3: Apple
· RAN4 needs to develop requirement for case b-1 based on NCSG requirements in 9.3.10 TS38.133 with UE reporting ‘nogap-noncsg’, e.g., take NCSG period = 80ms as baseline and remove VIL.
· Option 4: Ericsson
· directly discuss the UE’s behaviour for inter-RAT LTE measurement without gap (for both case b-1 and b-2) instead of checking the possible reused framework 
· Recommended WF
· Continue discussion  
Issue 2-3-3: Framework used to define inter-RAT LTE measurement without gap (case b-2)
· Proposals
· Option 1: Qualcomm, Intel, , OPPO, MTK
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133[3] 9.4.  (same as Option 1 for case b-1)
· Option 1a: Qualcomm
· update definition of Tinter1 and CSSFinterRAT
· Multiple Tinter1 (30ms, 60ms) can be considered, and new indicator needs to be introduced for UE to indicate NW what Tinter1 is applied.
· Define applicability rules for case b-2 requirements
· The requirements for inter-RAT LTE measurement without gap when LTE CRS is in UE’s active BWP are only applicable when UE is in DSS but LTE cell is not serving.
· Option 1b: MTK
· RAN4 to introduce the requirements to cover the scenario of 'nogap-noncsg'
· 
· Option 2a: Huawei, vivo
· For the inter-RAT LTE gap-less measurement, the requirements can be based on the measurement requirements for LTE inter-frequency measurement in TS36.133. (same as Option 2 for case b-1)
· Option 2b: Apple, CATT
· For inter-RAT LTE measurement without gap requirements (case b-2), LTE intra frequency measurement requirements in TS36.133 is considered as baseline. Details needs to be updated. 
· Recommended WF
· Continue discussion  
· 

Issue 2-3-4: Scheduling restriction for inter-RAT NR measurement 
· Proposals
· Option 1a:  Intel, vivo
· The existing scheduling availability specified for inter-frequency measurements in TS 38.133 section 9.2.9.3 can also be applied to the inter-RAT NR measurement without measurement gaps as a start point.
· Option 1b:  OPPO
· The existing scheduling availability specified for inter-frequency measurements without gap in TS 38.133 section 9.3.9.3 can also be applied to the inter-RAT measurement without measurement gaps or interruption.
· The existing scheduling availability specified for inter-frequency measurements without gap in TS 38.133 section 9.3.10.3 can also be applied to the inter-RAT measurement without measurement gaps but interruption.
· Option  2:  Huawei, MTK
· The existing scheduling restriction requirements in clause 9.3.10.3 can be taken as baseline 
· Option  2a:  Huawei
· except that scheduling restriction is not limited to NCSG occasions.
· 
· Recommended WF
· Continue discussion  
Issue 2-3-5: Scheduling restriction for inter-RAT LTE measurement 
· Proposals
· Proposal 1:  Huawei
·  Scheduling restriction due to inter-RAT LTE measurement are applicable when 
· UE does not support simultaneous Tx and Rx on the serving cell and target band
· Serving cell and target MO have mixed SCS and they are in the same band
· Proposal 2: Ericsson
· RAN4 to study the following scheduling restriction principles based on LTE measurement RSs, 
· How to apply the restriction symbols before and after the CRS symbols for inter-RAT LTE measurement without gap.
· Whether to introduce new UE capability to support inter-RAT LTE measurement and NR data reception
· Proposal 3: Ericsson
· When the target inter-RAT LTE frequency layers belong to an inter-band with the serving cells, no scheduling restriction is expected for inter-RAT LTE measurement without gap.
· When the target inter-RAT LTE frequency layers belong to an intra-band with the serving cells, scheduling restriction is expected, such as mix-numerology and simultaneousRxTxInterBandCA
· Recommended WF
· Continue discussion  

Issue 2-3-6: Searcher limitation 
· Proposals
· Option 1:  Ericsson
· Inter-RAT LTE measurement without gap(case b-2) can be performed in parallel with NR measurement without searcher limitation 
· Option 2:  Apple, vivo, MTK, Huawei
· Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. 
· Recommended WF
· Continue discussion  

Issue 2-3-7: CCSF 
· Proposals
· Option 1:  Apple, Intel, Huawei
·  The updates of CSSF requirements when these inter-RAT measurements without gap introduced (e.g. CSSF_outside_gap) is needed
· Option 1a: Ericsson
· The scaling factor for inter-RAT E-UTRAN measurement without gap equals to the total number of frequency layers for E-UTRAN measurement without gap.
· Recommended WF
· Continue discussion  
Issue 2-3-8: General principle to define the requirements 
· Proposals
· Proposal 1: Ericsson
· The inter-RAT LTE measurement without gaps should be performed outside the SMTC/SSB to avoid the performance degradation to legacy NR intra-frequency measurement without gap and L1-RSRP measurement.
· Proposal 2: Ericsson
· Both NW and UE shall have the same understanding on the measurement occasions for Inter-RAT E-UTRAN measurement without gap.
· Recommended WF
· Continue discussion  
Issue 2-3-9: Effiective measurement window
· Proposals
· Option 1:  Huawei, Ericsson, vivo
· RAN4 to introduce an effective measurement window for inter-RAT E-UTRAN measurement without gap. 
· Option 1a:  Ericsson
· The effective measurement window can be defined based on measurement duration, measurement periodicity and offset.
· Option 2:  MTK
· FFS
· Recommended WF
· Continue discussion  
Issue 2-3-10: Interruption requirements for inter-RAT measurement without gap.
· Proposals
· Option 1: MTK
· interruption requirements can be defined 
· for case a-1 and case b-1, 
·  FFS for case b-2
· Option 1a: Qualcomm
· Interruption requirements can be defined
·  for inter-RAT NR measurements without gap(case a-1)

· Recommended WF
· Continue discussion
  
Issue 2-3-11: Release independent requirements 
· Proposals
· Option 1:  Ericsson
· RAN4 to discuss whether to introduce the inter-RAT LTE measurements without gap for DSS (case b-2) as release independent from Rel-17
· Option 2:  Huawei, MTK
· [bookmark: _Ref118737516]RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.
· 
· Recommended WF
· Continue discussion  
