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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 8.10.3.1)
· Topic 2:	 Inter-RAT measurement without gap (AI 8.10.3.2)
List of candidate target of discussions for this topic. 
· 1st round: The following issues can be discussed with higher priority.
·  Issue 1-1-1: Whether interruption is expected when UE reports ’no-gap’ in ‘NeedForGapsInfoNR' 
· Issue 1-1-2: Requirements on the interruption length , if allowed
· Issue 1-1-3: Requirements on the interruption location , if allowed
· Issue 1-1-4: Requirements on the interruption ratio , if allowed
· Issue 1-5-1: General requirements applicability
· Issue 1-3-1: Mapping between NeedForGap and NCSG capabilities when UE supports both of them
· Issue 2-1-1: inter-RAT NR target scenarios(Case a-2) 
· Issue 2-1-2: inter-RAT LTE target scenario (Case b-1)
· Issue 2-1-3: extend to MR-DC cases 
· 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)
· Issue 2-2-2: On top of which UE capability to support the inter-RAT NR measurement without gap when the measurement reference signal can be contained within UE’s LTE channel bandwidth (Case a-2)
· Issue 2-2-3: On top of which UE capability to define the inter-RAT LTE measurement requirements when UE has vacant RF chain available(Case b-1)
· Issue 2-2-4: 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)
· 2nd round: all issues are discussed based on the conclusions from 1st round issues

Topic #1: Measurement without gaps for UEs reporting NeedForGapsInfoNR (AI 8.10.3.1)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218150
	Apple
	Proposal 1: consider the following two options on interruption design for NeedForGap
· Option 1: interruption is always allowed for “no-gap”
· Option 2: 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: interruption length in NeedForGap (if allowed) is same as that defined in NCSG, i.e. 1ms in FR1 and 0.75ms in FR2.
Observation 2: interruption location based solution can avoid waste of network resource, compared with interruption ratio based solution.
Proposal 3: RAN4 shall specify interruption location for NeedForGap.
Proposal 4: for intra-freq/inter-freq measurement without gap when interruption allowed (case 2), take requirements NCSG requirements as a starting point.
Proposal 5: 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(or other[TBD] ) capabilities.


	R4-2218347
	Intel Corporation
	Observation 1: When UE indicates NeedForNCSG-NR the exact interruption requirements can be conducted. 
Observation 2: When UE indicates “no-gap” in NeedForGapInfoNR , it is ambiguous that whether neither NCSGs nor legacy measurement gaps are be configured by NW.
Observation 3:  How to define the interruption requirements need RAN2 further clarification on the indication of “no-gap” in NeedForGapsNR message (e.g. whether it is consistent with that in “NeedForNCSG-NR”).
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 2: 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 3: Updates/Clarification on CSSFoutside_gap when defining the requirements for case 1 is needed.   
Proposal 4: Whether UE need to distinguish NeedForGap and NCSG both of which can indicate the gap-less measurements can be FFS. And for the possible enhancements, RAN4 shall investigate the potential impacts on legacy UE.   


	R4-2218401
	CMCC
	Observation 1: according to TS 36.133, if UE is capable of interFreqNeedForGaps or interRATNeedForGaps, the measurement is conducted without gaps and without interruption.
Proposal 1: it is proposed that interruption is not allowed when UE reporting ‘NeedForGapsInfoNR’.
Proposal 2: 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. The detailed update is proposed as following:
	TS 38.133
A measurement is defined as an inter-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) for UE capable of interFrequencyMeas-NoGap provided
-	the UE supports interFrequencyMeas-Nogap-r16 [15], and
-	the SSB is completely contained in the active BWP of the UE.
A measurement is defined as inter-frequency measurement without gaps if the UE indicates ‘no-gap’ via interFreq-needForGap for inter-frequency measurement.

For UE supporting ncsg-MeasGapNR-r17 and indicating NeedForNCSG-InfoNR  for inter-frequency measurement, 
-	An inter-frequency SSB measurement is defined as measurement without gap if
-	the UE indicates ‘nogap-noncsg’ via NeedForNCSG-InfoNR for the inter-frequency measurement, and
-	the SSB is not completely contained in the active BWP of the UE



Proposal 3: for inter-frequency SSB based measurements without measurement gaps when UE indicates ‘no-gap’ via interFreq-needForGap, it is proposed to take 9.3.10.3 as baseline to define scheduling availability. 
Proposal 4: for inter-frequency measurement without gaps when UE indicates ‘no-gap’ via interFreq-needForGap, it is proposed to specify cell identification (including PSS/SSS detection and time indec detection) and measurement period requirements by updating exsiting requirements (taking 9.3.4 or 9.3.10 as baseline).
[Moderator:   9.3.4 is the requirements for inter-f with gap. Maybe it shall be 9.3.9.]


	R4-2218437
	CATT
	Proposal 1: The interruption is not expected when UE reports ‘no-gap’ through NeedForGapsInfoNR. 
Proposal 2: If interruption is allowed, 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 the target measurement resources.
Proposal 3: Reusing the measurement delay requirements in section 9.3.9 of TS38.133 (inter-freq w/o gap) for the inter-freq measurement without gap without interruption for UE reporting “no-gap” (case 1).
Proposal 4: If the interruption is allowed, the same measurement delay requirements as case 1 can be used.
Proposal 5: 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.
Proposal 6: If new capability is defined for R18, the requirements will only apply for the UE reporting R18 capability. 
Proposal 7: The objective in the WID need to be clarified, i.e. whether the intention is to define the requirements for R16 capability NeedForGapInfoNR. 


	R4-2218543
	Qualcomm Incorporated
	Observation:  The requirement is missing when UE reports no-gap via NeedforGapsInfoNR for inter-frequency measurements from R16. 
Observation: If RAN4 defining the requirements rely on the new capability to allow interruption, it does not solve the fundamental problem that there is no requirements in R16 when UE report no-gaps. 
Proposal: RAN4 define the requirements when UE reports no-gap via NeedforGapsInfoNR for inter-frequency measurements from R16 not limited to R18.
Observation: When UE reports no-gap via NeedforGapsInfoNR for inter-frequency measurements, it covers scenarios not only SSB located within active BWP but also SSB located outside of active BWP. 
Observation: Interruption could be introduced when UE perform inter-frequency measurement without gap where SSB located outside of active BWP. 
Proposal: Interruption is allowed for UE who report no-gap via NeedforGapsInfoNR for inter-frequency measurements from R16 requirements perspective not limited to R18.
Observation: Interruption is not same as small gap in NCSG. It is difficult to specify exact location of interruption as it is different per UE.
Observation: interruption is defined without specifying location and length for RRM measurement during Scell dormancy. Similar structure can be used for interruption during inter-frequency measurement without gap. 
Proposal: Define total interruption ratio without specifying location and length. 
Observation: The minimum small gap ratio per gap period in NCSG is 1.25%. Same ratio can be considered as total interruption ratio.
Proposal: The rate of ACK/NACK feedback loss on serving cell resulting from inter-frequency measurement without gap shall not exceed 1.25%.
Proposal: Measurement period is independent requirements. There is no connection between interruption ratio and measurement period. Existing measurement requirements for inter-frequency measurement without gaps can be reused.  
Proposal: R16 needforgap indication should not be changed. No need makes 1-to-1 mapping with NCSG.
Observation: Mismatch is only introduced when the new indication or capability-based interruption requirements are defined for R18.
Proposal: By defining the interruption requirements from R16, there will be no mismatch issues. R16 or later release UE behaviour will be same for reporting no-gap via needforgap for inter frequency measurements. 


	R4-2218578
	Xiaomi
	Proposal 1: RAN4 to consider following scenarios where UE is capable of reporting ‘no gap’ via NeedForGapsInfoNR:
· Another spare RF chain is available for UE;
· The target SSB to be measured is with UE’s RF working bandwidth.
Proposal 2: For the interruption requirement when UE support NeedForGaps:
Alt 1: Interruption is always expected when UE reports ‘no gap’;
Alt 2: RAN4 to introduce new UE indication of ‘no gap no interruption’ besides the existing indication of ‘no gap’ in the NeedForGap capability.
Proposal 3: If the interruption is allowed, the interruption length could be defined as 1ms in FR1 and 0.75ms in FR2, taking the VIL defined in NCSG as baseline.
Proposal 4: 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 5: 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.


	R4-2218802
	vivo
	Proposal 1: For issue 1-1-1, support option 3. Option 1 is fine. 
Proposal 2: For issue 1-1-2 on interruption length, if the location of interruption is defined, the length of the interruption should be based on NCSG. On the other hand if the location of interruption is not defined, option 3 (RTT based interruption length) can be considered for interruption length. 
Proposal 3: If option 1 is used, the measurement on MO(s) is only allowed to be happened before/after an interruption location. Otherwise option 2 should be considered.
Proposal 4: Issue 1-1-4 can be discussed after the conclusion of issue 1-1-3.
Proposal 5: For the issue 1-2-2 and 1-2-4, if interruption location is defined, Option 1 should be used and if interruption location is not defined, option 2 should be used. 
Proposal 6: For the issue 1-3-1, clarify the scenario when UE supports both NeedForGap and NCSG capabilities needs to be considered or not. 


	R4-2218994
	OPPO
	Proposal-1: At least for intra-frequency measurement without gap, introduce additional UE capability to differentiate whether interruption is required. 
Proposal-2: The VIL for NCSG could be reused to define the interruption length.
Proposal-3: The relation between interruption requirements and UE capability should be postponed after the related UE capability or signalling is stable.
Proposal-4: For measurement without gap when interruption is allowed, take requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) as baseline. 
Proposal-5: Take Scheduling availability requirements defined for NCSG as baseline for measurement without gap when interruption is allowed.
· Same scheduling availability should apply to both case 1 and case 2.
· FFS extend signalling deriveSSB-IndexFromCell-inter to inter-frequency without gap


	R4-2219317
	Ericsson
	Observation 1:  When UE reports ‘no gap’ in a band, it implies the UE uses a spare RF chain to perform the related measurements in this band without gap.
Observation 2: Whether UE needs additional interruption will fully depend on the target measurement objects and UE’s RF architecture design.
Observation 3: The total interruption ratio can be controlled by VIRP and ML in NCSG.
Observation 4: RAN4 cannot follow NCSG to define NeedForGaps’ measurement requirement since no pattern design for NeedForGaps.
Observation 5: RAN4 cannot follow intra-frequency measurement without gap to define NeedForGaps’ measurement requirement since it will result in unacceptable interruption ratio in the system.
Observation 6: 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 further indicate whether interruption is needed together with UE reporting ‘NeedForGapsInfoNR’.
· When UE doesn’t report the new interruption indication, the default value means interruption is expected.
Proposal 2: Rel-16 UE is assumed always 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 other than allowing measurement for each possible SMTC occasion.
Proposal 4: The total interruption ratio 0.5% for deactivated SCell measurement can be a good reference for NeedForGaps interruption if RAN4 agrees to define the interruption ratio other than a dedicated pattern.
Proposal 5: The trade-off solutions to control the total interruption ratio can be defined as follow.
· 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 6: The interruption length equalling 0.5ms for deactivated SCell measurement can be reused for NeedForGaps measurement.
Proposal 7: The deactivated SCell measurement except the measCycleSCell can be a start point to define the NeedForGaps measurement requirement.
Proposal 8: Default SMTC pattern should be defined to restrict the scheduling restriction occasions if RAN4 doesn’t define a dedicated measurement pattern for interruption occasions.
Proposal 9: 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 10: The additional interruption indicator bit ‘NoGapIndication-r18’ can be used to differentiate R16 UE and R18 UE.

	R4-2219550
	Huawei, HiSilicon
	Proposal 1: Interruption is not allowed for UE reporting ‘no-gap’ for NeedForGapsInfoNR.
Proposal 2: If Proposal 1 is not agreeable, introduce new signalling as part of needForGaps to indicate whether interruption is expected. Detailed signalling design is up to RAN2.
Proposal 3: When interruption is allowed, the length of each interruption is defined as 1ms for FR1 and 0.75ms for FR2 as baseline.
Proposal 4: RAN4 to define the total interruption ratio but not interruption location.
Proposal 5: Take deactivated SCell measurement requirement as start point for requirements with NFG when interruption is allowed.
Observation 1: NeedForGaps reporting and NeedforGapsNCSG reporting are separate features with separate NW flags and separate UE capabilities.
Proposal 6: 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.
Observation 2: NW can get aware of release information of UE.
Proposal 7: 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 8: The requirements for NFG, regardless of the whether interruption is expected or not, shall apply only for Rel-18 UE.


	R4-2219745
	Nokia, Nokia Shanghai Bell
	Observation 1: During RAN4#104, 104bis discussion some proposals were not clear whether they referred to UEs supporting no-gap without any interruption or no-gap with interruption.
Proposal 1: Consider for the RAN4 discussion the following 2 types of UEs:
a. no-gap type 1: UE supporting nogap without any interruption
b. no-gap type 2: UE supporting nogap with interruption
Observation 2: Need for gaps include “gap and “no-gap”. Interruption might be needed even if gaps are not needed.
Observation 3: Need for NCSG gaps include “gap”, “ncsg”, “nogap-noncsg”.
Observation 4: A UE not capable of NCSG might not need gap(s) but some interruption.
Observation 6: Indication of need for gaps is provided by the UE
Proposal 2: No interruption is allowed for UE signalling nogap in NeedForGapsInfoNR or NeedForNCSGNR.
Proposal 3: For a UE supporting no-gap type 2 (UE supporting nogap with addition interruption), new UE assistance information is needed.
Proposal 4: Send LS to RAN2 requesting guidance on how needForGapsInfoNR, needForNCSG-InfoNR, or a new IE can be updated to include UEs supporting no-gap type 2 (UE supporting nogap with addition interruption).
Observation 7: 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 with interruptions.
Proposal 5: Smaller interruption than NCSG is expected for UE signaling no-gap type 2.
Proposal 6: When UE signals “no-gap type 2”, 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.
Observation 8: The network needs information of the measurement interruption in order to make scheduling decisions.
Proposal 7: Interruption for no-gap type 2 should be known by the network.
Observation 9: Rel-17 NCSG intra-frequency requirements do not consider overlap of SMTC with measurement gaps.
Proposal 8: 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 10: Rel-17 NCSG inter-frequency requirements do not consider overlap of SMTC with measurement gaps.
Observation 11: Take requirements in Section 9.3.9 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).
Proposal 9: Define measurement reporting delay requirements for UEs indicating no-gap type 2 considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled.
[Moderator notes: Is P9 for the scheduling restriction requirements?]
Observation 12: If a UE signals no-gap as part of needForGaps or needForGapNCSG no interruption is expected by Rel-15 to Rel-17 gNBs.
Proposal 10: Legacy behavior of existing indication in needForGaps and needForGapsNCSG shall not be changed in Rel 18 NR_MG_enh2.
Proposal 11: No interruption is allowed for UE signaling nogap as part of needForGaps or needForGapsNCSG. New signaling may be developed for supporting no-gap type 2.
Observation 13: RAN4 requirements for MG should consider backwards compatibility for Rel16 and Rel 17 networks.
Proposal 12: The same behavior is expected from a Rel-16 UE and a Rel-18 UE that supports NeedForGaps in a Rel-16 NW.
Proposal 13: Different signaling must be specified for distinguishing a Rel-16 UE and a Rel-18 UE that supports nogap type 1 (without interruption) or nogap  type 2 (with interruption) in a Rel-18 NW.
Observation 14: NCSG intra frequency requirements reuse scheduling availability from requirements without gaps in clause 9.2.5.3 of 38.133.
Proposal 14: Reuse the scheduling availability requirements from intra-frequency without gaps 9.2.5.3 for the requirements for UEs reporting no-gap type 2.
Proposal 15: Define scheduling restriction requirements for UEs indicating no-gap type 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 15: 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 16: 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
Proposal 17: 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
Proposal 18: 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 19: The requirement related to no-gap with any interruption shall not impact the behavior of UEs connecting to a gNB/network supporting previous releases.


	R4-2219933
	MediaTek inc.
	Proposal 1: RAN4 shall allow interruption for the Rel-16 NeedForGap capability when a UE indicates ‘no-gap’.
Proposal 2: RAN4 shall define requirements for the interruption length, occasions and/or interruption ratio to complete Rel-16 NeedForGap requirements.
Proposal 3: RAN4 shall define the interruption length requirements the same as these defined for NCSG in Rel-17.
Proposal 4: For issue 1-1-2, option 1b and option 1 can be supported.
Proposal 5: 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 6: For issue 1-1-5 from WF, the first bullet and its sub-bullets can be supported. If the outcome of issue 1-1-1 is to support a new UE capability, then the second bullet can be supported.
Proposal 7: RAN4 shall leverage the existing Rel-17 NCSG requirements to define the new interruption requirements for NeedForGap.
Proposal 8: RAN4 to wait for the outcome of the interruption type discussion before discussing issues 1-2-2 and 1-2-4.
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.



Open issues summary
Sub-topic 1-1: Interruption 
Issue 1-1-1: Whether interruption is expected when UE reports ’no-gap’ in ‘NeedForGapsInfoNR' 
· Proposals
· Option 1: Apple, Xiaomi, vivo, Qualcomm, Ericsson, MTK,
· Yes 
· Option 2: CMCC, CATT, Huawei, Nokia
· No
· Option 3: Apple, Intel, Xiaomi, vivo, OPPO, Huawei, Nokia,
· 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
· Option 3a: Ericsson
· Introduce additional signalling indication to indicate whether interruption is needed 
· When UE doesn’t report the new interruption indication, the default value means interruption is expected.
· Option 3b: Nokia
· [bookmark: _Toc118120830][bookmark: _Toc118122535][bookmark: _Toc118122608][bookmark: _Toc118614869][bookmark: _Toc118644718][bookmark: _Toc118748518]Send LS to RAN2 requesting guidance on how needForGapsInfoNR, needForNCSG-InfoNR, or a new IE can be updated to include UEs supporting no-gap type 2 (UE supporting nogap with addition interruption). 

· Recommended WF
· Since RAN4 had taken lot of time to discuss this, in order to make progress moderator suggest companies to check whether the harmonized proposals below can be acceptable.
Proposal : Introduce additional UE capability or the new indication of the existing UE capability (e.g. as part of needForGap) to differentiate whether UE allows interruption when reporting  ‘NeedForGapsInfoNR’. The exact new capability or extensions can be FFS. 

Issue 1-1-2: Requirements on the interruption length , if allowed
[Moderator notes: According to the issue 1-1-1, we assumed that the interruption requirements to be defined for the case when UE performing measurements without gap via “no-gap or others[TBD]” in [NeedForGapInfoNR] ]
· Proposals
· Option 1:  Apple, Intel, Xiaomi, 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]  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 
· Option 2: CATT, vivo, Nokia
· As a starting point, when UE reporting “no-gap [TBD]” in [NeedForGapInfoNR]  , 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 define interruption length but total interruption ratio.
· Recommended WF
· Continue discussion 


Issue 1-1-3: Requirements on the interruption location , if allowed
· Proposals
· Option 1:  Apple, Intel, [Nokia], MTK
· Interruption location needs to be specified.
· FFS on the specific location of interruption allowed
· Option 2:  vivo, Huawei
· No need to define the specific interruption location but the total interruption ratio
· Option 3: OPPO
· FFS 
· Recommended WF
· Continue discussion. For Option 3, we agreed that this is upon issue 1-1-1. But in order to save the further efforts, moderator suggest that the parallel discussions on them are helpful. 
· 
Issue 1-1-4: Requirements on the interruption ratio , if allowed
· Proposals
· Option 1:  Ericsson, Huawei, Qualcomm
· RAN4 needs to define the total interruption ratio 
· Option 1a: Qualcomm
· the total interruption ratio shall not exceed 1.25%.
· Option 1b: Ericsson
· The total interruption ratio 0.5% for deactivated SCell measurement can be a good reference
· Option 2:  Apple, Intel
· RAN4 needs NOT to define total interruption ratio when the requirements on interruption length and location are specified 
· Option 3: vivo, OPPO, MTK
· FFS 
· Recommended WF
· Continue discussion. For Option 3, moderator suggest that the parallel discussions on their necessity at least are helpful. For Option 1a in which the detail interruption ratio requirements were proposed, it can FFS upon the whole framework on the interruption requirements (e.g. length, location, ratio) settled down.  

Issue 1-1-5: Other aspect on whether to allow interruption
· Proposals
· Proposal 1: MTK
· 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.
· Proposal 2: MTK
· 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]’.
· Recommended WF
· Continue discussion.


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)
· Case 2: without gap but interruption allowed (e.g. ’nogap’ indicated in NeedForGapInfoNR)
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, Intel, vivo, MTK
· Take requirements NCSG requirements in TS38.133 clause 9.3.10 as a starting point
· The other aspects can be FFS. e.g.
· The time slot alignment among the measurement objects and interruption location
· Option 2: 	vivo, Huawei
· The deactivated SCell measurement requirement can be the start point in case of interruption location is unknown.
· Option 2a: Ericsson,
· The deactivated SCell measurement except the measCycleSCell can be a start point 
· Introduce a lower bound for NeedForGaps measurement, such as [80]ms or a scaling factor KNeedForGaps to reduce the total interruption ratio, such as KNeedForGaps =[2]
· Option 3: [CATT], Xiaomi, Qualcomm
· Take requirements in 38.133, clause 9.3.9 as a starting point
· Option 4: 
· Take requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap) as a starting point for the definition of requirements
· Recommended WF
· Continue discussion on the which framework leveraged from the existing RAN4 spec can be used for Case 2 measurement requirements. Option 1, 2 have dependency with issue 1-1-3.

Issue 1-2-2: Requirement for inter-freq measurement without gap when no interruption (Inter-f case 1)
· Proposals
· Proposal 1: CMCC, CATT, Xiaomi, Qualcomm
· Take requirements in Section 9.3.9 of TS38.133 (inter-freq w/o gap) as a starting point
· Proposal 2: CMCC
· 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 3: Intel
·  updates/clarification on CSSFoutside_gap is needed.  
· Proposal 4: Nokia
· Define measurement reporting delay requirements for UEs indicating no-gap with interruption considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled
· 
· Recommended WF
· Continue discussion on P2 and P3. Proposal 1 on the which framework leveraged from the existing RAN4 spec can be used for Inter-f Case 1 measurement requirements seems be agreeable for all companies. 

Sub-topic 1-3: UE behavior
Issue 1-3-1: Mapping between NeedForGap and NCSG capabilities when UE supports both of them
· Proposals
· Option 1: Apple,
· 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.
· The exact mapping of the reports in NeedForGaps, NeedForGapNCSG and/or other new signaling options is FFS 
· Option 1a: 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.
· 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: Intel, Qualcomm, Huawei
· No need to establish the mapping between UE’s indication for NeedForGaps and NCSG
· Option 2a: Huawei
· NeedForGaps and NeedforGapsNCSG are not expected to be enabled for the same UE.
· Option 3: Intel, vivo
· Clarify the scenarios in which UE can support both NeedForGap and NCSG and
· Whether UE need to distinguish NeedForGap and NCSG both of which can indicate the gap-less measurements can be FFS. 
· RAN4 shall investigate the potential impacts on legacy UE. 
· Recommended WF
· Continue discussion.

Issue 1-3-2: Impacts on the legacy UE behavior 
· Proposals 
· Option 1: Nokia
· Legacy behavior of existing indication in needForGaps and needForGapsNCSG shall not be changed in Rel 18 NR_MG_enh2
· Recommended WF
· Continue discussion.
Issue 1-3-2: UE behaviors mismatch between UE and NW 
· Proposals
· Proposal 1: Ericsson, Nokia
· the new signaling to support UE with/wo interruption when reporting ‘needForGap’  can be used to differentiate R16 UE and R18 UE. 
· Proposal 1a: Huawei
· NW can get aware of release information of UE via AccessStratumRelease reporting.
· Proposal 2: Nokia
· [bookmark: _Toc118614880][bookmark: _Toc118644731][bookmark: _Toc118748532]The same behavior is expected from a Rel-16 UE and a Rel-18 UE that supports NeedForGaps in a Rel-16 NW. 
· Proposal 3a: MTK
· [bookmark: _Ref118742508]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 3b: MTK
· [bookmark: _Ref118742518]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 4: Qualcomm
· By defining the interruption requirements from R16, there will be no mismatch issues. R16 or later release UE behaviour will be same for reporting no-gap via needforgap for inter frequency measurements
Proposal 5: Nokia
· 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.
· The requirement related to no-gap with any interruption shall not impact the behavior of UEs connecting to a gNB/network supporting previous releases.


· Recommended WF
· These views are largely diverse. It is better to clarify and differentiate the different cases in which there is any mismatch behaviour between UE and NW. Then groups can figure out the proper way to resolve this issue.  
· At same time, it shall be noted that such mismatch may come from the UE capabilities used to report the measurement without gap. In other words, it is also upon issue 1-1-1. 
· Based on moderator’s observations above, we suggest to postpone this issue to the future meeting.
· 
Sub-topic 1-4: Scheduling restriction
Issue 1-4-1: General principles to define scheduling restriction requirements 
· Proposals
· Proposal 1: Nokia,
· [bookmark: _Toc118614885][bookmark: _Toc118644736][bookmark: _Toc118748537]whether the UE supports simultaneousRxTxInterBandCA in FR1. 
· [bookmark: _Toc118120845][bookmark: _Toc118122550][bookmark: _Toc118122623][bookmark: _Toc118614886][bookmark: _Toc118644737][bookmark: _Toc118748538]whether deriveSSB-IndexFromCellInter-r17 is enabled and supported by the UE in FR1 and FR2.
· [bookmark: _Toc118122551][bookmark: _Toc118122624][bookmark: _Toc118614887][bookmark: _Toc118644738][bookmark: _Toc118748539]whether IBM is supported in FR2.
· 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).  One of them can be applied in the detail requirements design already.
Issue 1-4-2: On top of which existing requirements to define scheduling restriction requirements 
· Proposals
· Option 1: CMCC, Intel, CATT,OPPO, Huawei,
· take the similar requirements for NCSG (TS38.133 v17.6.0 9.3.10.3) as baseline to define scheduling availability 
· Option 1a: OPPO, Huawei
· The scheduling restriction applies regardless of whether interruption is allowed
· FFS on deriveSSB-IndexFromCell-inter
· Option 2: Nokia
· Reuse the scheduling availability requirements from intra-frequency without gaps 9.2.5.3 for UEs reporting no-gap but with interruption.
· Recommended WF
· Continue discussion.
Issue 1-4-2: Default SMTC pattern
· Proposals
· Proposal 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
· Recommended WF
· Continue discussion. It is also upon issue 1-1-3
Sub-topic 1-5: Requirements applicalbilty 
Issue 1-5-1: General requirements Applicability
[Moderator notes: P16, P17 in R4-2219745 from Nokia were not included in this issue becasue they are related to how to identify whether the measurements needs gap or not instead of interruption allowed or not.]
· Proposals
· Option 1: Intel, CATT, Nokia
· The requirement (e.g. the new UE capability to allow the interruption needed when UE report ‘nogap or others [which is TBD upon issue 1-1-1’ in Rel18]) shall apply only for R18 UE who report no-gap. No impact on other release UE
· Option 1a: Qualcomm, Ericsson
· For Rel-16 UE, the interruption can be allowed also when UE reporting ‘no-gap’.
· Option 2: Huawei
· The requirements for NFG, regardless of the whether interruption is expected or not, shall apply only for Rel-18 UE.


· Recommended WF
· Continue discussion. According to moderator’s understanding, there are two scenarios at least below.
· Rel18 Requirements only: if the new capability defined as Option 3 in issue 1-1-1 to indicate the interruption allowed, the requirements defined in Rel18 shall applied for Rel18 UE only.
· Rel18 backward compatibility requirements: if RAN4 agreed use Rel16 capability ‘needForGap’ to indicate whether the interruption allowed, the requirements define in Rel18 WI here can be backward compatible with Rel16 UE also. 

Issue 1-5-2: Condition for intra-frequency reuqirements without gaps with interruption
· Proposals
· Proposal 1: Nokia
· 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
· Proposal 2: Nokia
· 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
· Recommended WF
· TBD


Issue 1-5-3: Clarification on WID
· Proposals
· Option 1: CATT
· The objective in the WID need to be clarified, i.e. whether the intention is to define the requirements for R16 capability NeedForGapInfoNR.
· Recommended WF
· No further discussion needed. The works of WID clarification or updates shall be up to RANP. We need not to discuss them in WG meeting. 
Sub-topic 1-6: General definition 
Issue 1-6-1: Definition of UE types
· Proposals
· Proposal 1: Nokia
· [bookmark: _Toc118120821][bookmark: _Toc118122526][bookmark: _Toc118122599][bookmark: _Toc118614860][bookmark: _Toc118644709][bookmark: _Toc118748509]Consider for the RAN4 discussion the following 2 types of UEs:
· [bookmark: _Toc118120822][bookmark: _Toc118122527][bookmark: _Toc118122600][bookmark: _Toc118614861][bookmark: _Toc118644710][bookmark: _Toc118748510]no-gap type 1: UE supporting nogap without any interruption
· [bookmark: _Toc118120823][bookmark: _Toc118122528][bookmark: _Toc118122601][bookmark: _Toc118614862][bookmark: _Toc118644711][bookmark: _Toc118748511]no-gap type 2: UE supporting nogap with interruption
·         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. 
             
	· Case 1: without gap and no interruption (e.g. ’nogap’ or ’nogap-nointerruption[TBD]’ indicated in NeedForGapInfoNR or new capability IE)
· Case 2: without gap but interruption allowed (e.g. ’nogap’ indicated in NeedForGapInfoNR or new capability IE)





Topic #2: inter-RAT measurement without gap(AI 8.10.3.2)

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

	R4-2218151
	Apple
	Proposal 1: MR-DC scenarios are deprioritized.
Proposal 2: No need to further discuss case b-1 in this WI, since it has already been supported in R17
Proposal 3: 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 discussed after RAN4 concludes NeedForGapsNR requirements design, since they are expected to have same framework.
Observation 1: LTE NCSG was introduced long time ago before NR was introduced. Even though it can use for inter-RAT measurement as captured in 36 specs, it cannot apply to NR.
Proposal 4: not consider using LTE NCSG for inter-RAT NR measurement, given that some extra standardization work is needed to enable LTE NCSG for inter-RAT NR measurement. Besides, the functionality has already been support in interRAT-NeedForGapsNR-r16.
Proposal 5: a new UE capability should be defined to indicate whether UE supports inter-RAT LTE measurement requirements when LTE CRS to be measured is contained in UE’s active BWP(Case b-2).

	R4-2218348
	Intel Corporation
	Proposal 1: Both case a-1 and a-2 can be studied in RAN4 from UE capability and/or RRM requirements perspective. 
Observation 1: In Rel18, RAN4 need NOT to duplicate the discussion on the scenario of inter-RAT LTE measurement without gap when UE supporting NCSG capability.
Proposal 2: The inter-RAT EUTRAN measurement only considers case b-2 ONLY.
Proposal 3: In Rel18, we can focus on LTE/NR SA case only when discussing inter-RAT NR/LTE measurements without gap.
Observation 2: In TS36.331 there is no IE to indicate the capability like “NeedforNCSGgap-infoNR”
Proposal 4: RAN4 need NOT to consider the NCSG as the top of capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)
Proposal 5: UE capability to support the inter-RAT NR measurement without gap Case a-2 can be on top of “interRAT-NeedForGapsNR-r16”.
Proposal 6: 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, TS38.331] ONLY.
Proposal 7: 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 8: 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[3] 9.4.
Proposal 9: 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.


	R4-2218398
	CMCC
	Proposal 1: for inter-RAT NR measurements without gap, it is proposed to consider MR-DC for case a-2 (NR reference signal to be measured are fully contained within UE’s bandwidth), and the requirements for Rel-16 inter-frequency measurement without MG can be considered as baseline.
Proposal 2: for inter-RAT E-UTRAN measurement, it is proposed to consider MR-DC for case b-2 (LTE CRS are fully contained within UE’s active BWP).
Proposal 3: for inter-RAT NR target scenario, it is proposed to consider case a-2 (NR reference signal to be measured are fully contained within UE’s LTE channel bandwidth).
Proposal 4: for inter-RAT E-UTRAN target scenario, it is proposed to consider case b-1 (UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements).
Proposal 5: it is proposed to consider NCSG to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1).
Proposal 6: for inter-RAT NR measurement without gap for case a-2 (measurement reference signal is contained within UE’s LTE channel bandwidth), it is proposed to consider a new per-UE capability, not necessary to couple the UE capability with “interRAT-NeedForGapsNR-r16” . 
Proposal 7: for inter-RAT E-UTRAN measurement without gap for case b-1 (there is vacant RF chains), it is proposed to consider NeedForGap.
Proposal 8: 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 consider a new per-UE capability, not necessary to couple the UE capability with NeedForGap.


	R4-2218438
	CATT
	Proposal 1: Consider MR-DC for case a-2 and b-2. 
Proposal 2: All the four cases (case a-1, a-2, b-1 and b-2) can be considered to define the inter-RAT measurement requirements without gap. 
Proposal 3: There is no need to extend the other capability to inter-RAT NR measurement for case a-1. 
Proposal 4: The inter-frequency measurement requirements can be reused for inter-RAT NR measurement. 
Inter-RAT LTE measurements
Proposal 5: There is no need to extend the capability of NeedForGaps to inter-RAT LTE measurement. 
Proposal 6: For case b-2, a new capability indicating whether UE support measurement without gap may be needed. 
	

	R4-2218544
	Qualcomm Incorporated
	Proposal: Focus on case a-1 for inter-RAT NR measurement without gap in Rel-18 and deprioritize case a-2.
Proposal: Deprioritize case b-1 for inter-RAT LTE measurements as it is duplicated with R17 inter-RAT LTE measurement without gap via NCSG reporting. 
Observation: There is no NCSG reporting capability to indicate no-gap for inter-RAT NR measurements.
Proposal: Use existing R16 interRAT-needforGapsNR-r16 reporting to indicate inter-RAT NR measurement without gap.
Observation: Case b-2 scenario is similar to inter-frequency measurement without gap scenario. Similar approach can be reused to indicate whether UE to support the scenario without gap. 
Proposal: Introduce new UE capability to indicate whether UE supports inter-RAT LTE measurement without gap and LTE CRS is contained in the active BWP of the UE. 
Proposal: For inter-RAT NR measurement without gap requirements (case a-1), NR inter-frequency measurement without gap is considered as starting points. Details needs to be updated.
Proposal: For inter-RAT LTE measurement without gap requirements (case b-2), LTE intra frequency measurement requirements is considered as baseline. Details needs to be updated. 
Proposal: Scheduling restriction is required when UE perform inter-RAT measurement when UE perform the measurements in TDD bands or different SCS similar to existing scheduling restriction for NR inter/intra frequency measurements.
Observation: Although UE support spare chains, it does not mean UE can measure and process different resources in same time or in parallel.
Proposal: Performing inter-RAT measurement and NR measurements in parallel is not supported. 
Observation: Interruption can be introduced when UE measure inter-RAT NR measurements from RF retune. 
Proposal: Interruption can be allowed for inter-RAT NR measurements. 


	R4-2218579
	Xiaomi
	Proposal 1: RAN4 to define capability and/or requirements to inter-RAT NR/E-UTRAN measurement without gap in SA only.
Proposal 2: Case a-2 shall be considered as the inter-RAT NR target scenario. 
Proposal 3: RAN4 to define requirement for inter-RAT NR measurement without gap requirements in case a-1 based on:
· UEs reporting InterRAT-BandInfoNR-r16 via NeedForGap capability;
· UEs reporting a new indication via NCSG capability.
Proposal 4: RAN4 to define requirement for inter-RAT NR measurement without gap requirements in case a-2 based on UEs reporting InterRAT-BandInfoNR-r16 via NeedForGap capability.
Proposal 5: Case b-1 shall be considered as the inter-RAT LTE target scenario. 
Proposal 6: RAN4 to define requirement for inter-RAT LTE measurement without gap requirements in case b-1 based on:
· UEs reporting a new indication via NeedForGap capability.
· UEs reporting NeedForNCSG-InfoEUTRAN via NCSG capability;
Proposal 7: RAN4 to define requirement for inter-RAT LTE measurement without gap requirements in case b-2 based on UEs reporting a new indication via NeedForGap capability.


	R4-2218803
	vivo
	Proposal 1: For issue 2-1-1, deprioritize MR-DC for case a-2 and b-2.
Proposal 2: For issue 2-1-3, deprioritize case a-2. For issue 2-1-4, FFS on case b-1. 
Proposal 3: For issue 2-2-1, not necessary to extend NCSG capabilities to support inter-RAT NR measurements. 
Proposal 4: For issue 2-2-2, depends on the outcome of issue 2-1-3. If case a-2 is supported, it is preferred no new UE capability is introduced. 
Proposal 5: for issue 2-2-4, prefer option 2. 
Proposal 6: For the general principle to define the requirements for inter-RAT NR measurements, OK with P1. For the inter-RAT LTE gap-less measurement when LTE CRS to be measured is contained in UE’s active BWP, Ok with P2.


	R4-2218995
	OPPO
	Proposal 1: To support the inter-RAT NR measurement without gap for case a-1 and case a-2, define UE capability on top of “interRAT-NeedForGapsNR-r16”, and do not define capability on top of NCSG.
Proposal 2: 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 3: To support the inter-RAT LTE measurement without gap for case b-2, support to extend the capability of NeedForGaps, e.g., interRAT-EUTRAN-needForGap.
Proposal 4: Further study additional interruption for inter-RAT LTE measurements without MG and NCSG in case b-2.
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

	R4-2219318
	Ericsson
	Observation 1: There is no searcher limitation for LTE measurement without gap together with NR measurement in EN-DC.
Proposal 1: RAN4 to consider the following scenarios for inter-RAT measurement
· Case a-1: Inter-RAT NR measurement with spare RF chain
· Case b-1: Inter-RAT LTE measurement with spare RF chain
· Case b-2: Inter-RAT LTE measurement for DSS
Proposal 2: RAN4 to prioritize the case b-2’s requirement in NR SA and deprioritize the MR-DC scenario firstly.
Proposal 3: RAN4 doesn’t need to enhance the existing NCSG capability to support case a-1.
Proposal 4: RAN4 doesn’t need to enhance the existing NeedForGaps capability to support case b-1.
Proposal 5: RAN4 to introduce a new UE capability for case b-2.
Proposal 6:  Inter-RAT LTE measurement without gap can be performed in parallel with NR measurement without searcher limitation.
Proposal 7: When the target inter-RAT E-UTRAN frequency layers belong to an inter-band with the serving cells, no scheduling restriction is expected for inter-RAT E-UTRAN measurement without gap.
Proposal 8: When the target inter-RAT E-UTRAN frequency layers belong to an inter-band with the serving cells, scheduling restriction is expected, such as UE performing measurements in TDD bands or with different SCS for inter-RAT E-UTRAN measurement without gap.
Proposal 9: RAN4 to discuss how to apply the scheduling restriction based on LTE measurement RSs, such as applied to 1 symbol before and after the CRS symbols for inter-RAT E-UTRAN measurement without gap.
Proposal 10: The inter-RAT E-UTRAN 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 11: Both NW and UE shall have the same understanding on the measurement occasions for Inter-RAT E-UTRAN measurement without gap.
Proposal 12: RAN4 to introduce an effective measurement window for inter-RAT E-UTRAN measurement without gap. The effective measurement window can be defined based on measurement duration, measurement periodicity and offset.
Proposal 13: 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.
Proposal 14: RAN4 to discuss whether to introduce the inter-RAT LTE measurements without gap for DSS as release independent from Rel-17.

	R4-2219551
	Huawei, HiSilicon
	Proposal 1: RAN4 to de-prioritize Case a-2 as a dedicated scenario for inter-RAT NR measurement. 
Proposal 2: Define requirements for Case b-1 in Rel-18.
Proposal 3: De-prioritize MR-DC for inter-RAT measurements without MG.
Proposal 4: No additional UE capability is defined for inter-RAT measurement with mixed numerology; instead it can be considered for scheduling restriction.
Proposal 5: Case a-1 is supported based on UE capability interRAT-NeedForGapsNR-r16.
Proposal 6: Case a-2 is supported based on UE capability interRAT-NeedForGapsNR-r16.
Proposal 7: Case b-1 is supported based on UE capability needForGapNCSG-InfoEUTRA-r17.
Proposal 8: Case b-2 is supported based on a new UE capability.
Proposal 9: 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 10: The requirements for LTE inter-frequency requirements without MG can be used as baseline for inter-RAT LTE measurement. 
Proposal 11: 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 12: 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 13: Define effective measurement window to regulate the location of scheduling restriction due to inter-RAT LTE measurement.


	R4-2219746
	Nokia, Nokia Shanghai Bell
	Proposal 1: Down prioritize case a-2 (NR reference signal to be measured are fully contained within UE’s LTE channel bandwidth) for inter-RAT requirements.
Proposal 2: Define requirements for scenario b-1: a UE performing measurements without gaps in LTE carriers where there is a vacant RF chain for UE measurements.


	R4-2219934
	MediaTek inc.
	Proposal 1: RAN4 shall deprioritise the requirements for MR-DC for inter-RAT.
Proposal 2: RAN4 can define requirements and UE capability for mix numerology inter-RAT measurements without gap.
Proposal 3: RAN4 shall not define requirements for case a-2 from the inter-RAT scenarios.
Proposal 4: RAN4 shall define the NeedForGap requirements for case a-1 on top of the interRAT-NeedForGapsNR-r16 capability.
Proposal 5: RAN4 shall define that UE indicates ‘ncsg’ via NeedForNCSG-InfoEUTRAN for the inter-RAT LTE measurement for the case b-2.
Proposal 6: RAN4 shall not define requirement to support Inter-RAT measurement without gap performed in parallel with NR measurement without searcher limitation.
Proposal 7: RAN4 shall not define effective measurement window.
Proposal 8: 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 proposed possible 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 
]

Issue 2-1-1: inter-RAT NR target scenarios(Case a-2) 
· Proposals
· Option 1:  Intel, CMCC, CATT, Xiaomi
· Case a-2 can be also considered
· Option 2:  Qualcomm, vivo, Ericsson, Huawei, Nokia, MTK
· Case a-2 can be de-prioritized in this WI

· Recommended WF
· Continue discussions needed. Moderator suggest companies can investigate whether there is any capability and/or necessary requirements for case a-2 need to be specified in R18.  

Issue 2-1-2: inter-RAT LTE target scenario (Case b-1)
· Proposals
· Option 1:  CMCC, CATT, Xiaomi, Ericsson, Nokia, Huawei
· Case b-1 can be considered
· Option 2: Apple, Intel, Qualcomm
· Case b-1 can de-prioritized in this WI 
· Option 3: vivo
· FFS
· Recommended WF
· Continue discussion. 
Issue 2-1-3: extend to MR-DC cases 
[ Agreements in the last meeting
” < Way forward/Agreement >: 
· Define capability and/or requirements to support inter-RAT NR measurement without gap case a-1 in SA only if case a-1 is agreed as one of inter-RAT NR target scenario (issue 2-1-3)
· Define capability and/or requirements to support inter-RAT E-UTRAN measurement without gap case b-1 in SA only if case b-1 is agreed as one of inter-RAT LTE target scenario (issue 2-1-4)
· Define capability and/or requirements to support inter-RAT NR measurement without gap case a-2 in SA if case a-2 shall be considered in as one of inter-RAT NR target scenario (issue 2-1-3).
· FFS on MR-DC
· Define capability and/or requirements to inter-RAT E-UTRAN measurement without gap case b-2 in SA if case b-2 is agreed as one of inter-RAT LTE target scenario (issue 2-1-4)
· FFS on MR-DC
”
We can focus on the case a-2 and b-2 to support MR-DC in this meeting.
]
· Proposals
· Option 1:    Apple, Intel, Xiaomi, vivo, Ericsson, Huawei, MTK
·  Deprioritize the inter-RAT measurements without gap (both case a-2 and b-2) in MR-DC
· Option 2:  CMCC, CATT
·  inter-RAT NR measurements without gap (case a-2) shall be considered in EN-DC and
· inter-RAT LTE measurements without gap (case b-2) can be applicable to NE-DC

· Recommended WF
· Regarding to this issue are also discussed many times, regarding to the more complicated and standardization efforts, moderator suggest to agree Option 1 which are supported by majority companies obviously. 
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 
(sub-topic 2-1)
	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 a-2: 
Inter-RAT NR wo gap because the measurement reference signal can be contained within UE’s LTE bandwidth
	FFS: issue 2-2-2


	Case b-1: 
Inter-RAT LTE wo gap
because of the vacant RF chain available
	FFS: issue 2-2-3


	Case b-2: 
Inter-RAT LTE wo gap because the measurement reference signal can be contained within UE’s active BWP
	FFS issue 2-2-4



]

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, CATT, vivo, OPPO, Qualcomm, Ericsson, Huawei, MTK
· ONLY on top of ‘interRAT-NeedForGapsNR-r16’ capability to support case a-1. 
· Option 1a: Apple
· The exact value to be reported can be FFS. E.g. 
· after RAN4 concludes NeedForGapsNR requirements design 
· Option 2: CMCC, Xiaomi
· NCSG to support Case a-1 shall be considered also
· Recommended WF
· For the Option 2, if NCSG is used to support case a-1, it means that RAN4 need to take additional efforts to enhance LTE NCSG. This will increase the overall scope of this WI significantly. Thus moderator suggest to agree Option 1 which is supported by majority companies. 

Issue 2-2-2: On top of which UE capability to support the inter-RAT NR measurement without gap when the measurement reference signal can be contained within UE’s LTE channel bandwidth (Case a-2)
[Agreements in last meeitng:
” < Way forward >: 
· FFS on: 
· On top of “interRAT-NeedForGapsNR-r16” UE capability to support the inter-RAT NR measurement without gap when the measurement reference signal can be contained within UE’s LTE channel bandwidth (Case a-2)
“
]
· Proposals
· Option 1:  Intel, Xiaomi, Qualcomm, OPPO, Huawei
· interRAT-NeedForGapsNR-r16 (e.g., when UE report ‘FALSE’ through interRAT-NeedForGapsNR-r16 can be defined as inter-RAT NR measurement without gaps)
· Option 2: CMCC, vivo
· A new capability which is different with interRAT-NeedForGapsNR-r16
· Recommended WF
· Continue discussion 
 
Issue 2-2-3: 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 >: 
· Reuse the existing capability. 
· UE indicates ‘nogap-noncsg’ via NeedForNCSG-InfoEUTRAN for the inter-RAT LTE measurement
· FFS on: UE indicates via NeedForGap.  
„
]
· Proposals
· Option 1:  Intel, CATT, OPPO, Ericsson, Huawei,
· 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 2-2-4: 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 1a:  Intel, Xiaomi, OPPO
· extend the capability of NeedForGaps
· Option 1b:  MTK
· extend the capability of NeedForNCSG
· Option 2: Apple, CMCC, CATT, vivo, Qualcomm, Ericsson, Huawei, 
· A new UE capability should be defined 
· Recommended WF
· Continue discussion 
Issue 2-2-5: 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:  Huawei
· 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 (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 
· Proposals
· Option 1:  CATT, vivo, [Qualcomm]
· For the inter-RAT NR measurements without gap (case a-1 and a-2), the  requirements can be based on NR inter-frequency measurement without gap in TS38.133 
· Option 2:  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 
· Proposals
· Option 1: Intel, Huawei
· 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 2: Huawei
· 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 2a: vivo
· For inter-RAT LTE measurement without gap requirements (case b-2), the requirements can be based on the measurement requirements for LTE inter-frequency measurement in TS36.133.
· Option 2b: Qualcomm
· 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 2-3-3: General principle to define the requirements 
· Proposals
· Proposal 1: Ericsson
· RAN4 needs to further discuss where to perform the inter-RAT E-UTRAN measurement without gaps to reduce the performance degradation to legacy NR intra-frequency measurement without gap and L1-RSRP measurement.
· 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 2-3-4: Scheduling restriction 
· Proposals
· Proposal 1a:  Intel 
· 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.
· Proposal 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.
· Proposal 2a:  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 2b: Ericsson
· When the target inter-RAT E-UTRAN frequency layers belong to an inter-band with the serving cells, no scheduling restriction is expected.
· When the target inter-RAT E-UTRAN frequency layers belong to an intra-band with the serving cells, scheduling restriction is expected, such as UE performing measurements in TDD bands or with different SCS.
· RAN4 to discuss how to apply the scheduling restriction based on LTE measurement RSs, such as 1 symbol before and after the CRS symbols.
· Recommended WF
· Continue discussion  

Issue 2-3-5: Searcher limitation 
· Proposals
· Option 1:  Ericsson
·  Inter-RAT measurement without gap can be performed in parallel with NR measurement without searcher limitation.
· Option 2:  Qualcomm, MTK, Huawei
· Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. 
· Recommended WF
· Continue discussion  

Issue 2-3-6: CCSF 
· Proposals
· Proposal 1:  Intel, Huawei
·  The updates of CSSF requirements when these inter-RAT measurements without gap introduced (e.g. CSSF_outside_gap) is needed
· Proposal 2: 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 2-3-5: Interruption requirements for inter-RAT measurement without gap.
· Proposals
· Proposal 1: Huawei
· For inter-RAT NR measurements without gap, 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 2: Qualcomm
· Interruption can be allowed for inter-RAT NR measurements without gap
· Proposal 3: OPPO
· FFS additional interruption for inter-RAT LTE measurements without gap for case b-2

· Recommended WF
· Continue discussion  
Issue 2-3-6: Effiective measurement window
· Proposals
· Option 1:  Ericsson, Huawei
· 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
· RAN4 shall NOT introduce an effective measurement window for inter-RAT E-UTRAN measurement without gap
· Recommended WF
· Continue discussion  
Issue 2-3-7: 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 1a:  MTK 
· [bookmark: _Ref118737516]RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.
· 
· Recommended WF
· Continue discussion  
