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Introduction
This document is the TDocs summary for [106bis-e][207] NR_MG_enh2_part2 with the following topics covered
· Topic 1:	 Measurement without gaps for UEs reporting NeedForGapsInfoNR (AI 5.10.3.1)
· Topic 2:	 Inter-RAT measurement without gap (AI 5.10.3.2)

Topic #1: Measurement without gaps for UEs reporting NeedForGapsInfoNR (AI 5.10.3.1)

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

	R4-2304055
	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/activated 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: 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 4: Smaller interruption than NCSG is expected for UE signaling no-gap type 2.
Proposal 5: 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 5: The network needs information of the measurement interruption to make scheduling decisions.
Observation 6: Network KPIs might be affected if interruptions are placed in random locations, since the network cannot distinguish among lost ACK/NACK or DTX due to interruption or due to interference.
Proposal 6: Interruption location for no-gap Case 2 should be known by the network.
Proposal 7: If it is identified that exact interruption location cannot be specified, specify a window where interruption may happen. During this window, which is larger than interruption length, the UE might cause interruption. Scheduling restrictions would not apply during that window.
Proposal 8: Define interruption ratio within an interruption window where interruptions are allowed.
Proposal 9: Define 25% interruption ratio within an interruption window of 1 ms before and after the SMTC occasion to be measured.
Observation 7: Configuration of shorter SMTC periodicity can be used to help on mobility problems, by reducing the measurement time.
Observation 8: Relating interruption ratio and measurement cycle implies that the UE is not measuring every SMTC occasion, and therefore the network is wasting SSB resources which are never used.
Proposal 10: Define interruption ratio independently of measurement cycle.
Observation 9: Introducing lower bound on measurement without gaps measurement cycle causes less flexibility for the network to configure faster/slower measurements in accordance to the deployment scenario.
Proposal 11: Do no introduce lower bound for measurement cycle for measurements performed without gaps.
Proposal 12: The UE shall follow the configured SMTC.
Observation 10: Distributing interruption location for different UEs can result in improved network efficiency.
Proposal 13: 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 14: 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 15: 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 16: Define measurement reporting delay requirements for UEs indicating no-gap type 2 considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled.
Observation 14: Existing requirements for inter-f and intra-f without gaps already apply for no-gap without interruption (case 1).
Proposal 17: Clarify that requirements in Section 9.2.5 (intra frequency without gaps) apply for UE reporting Rel-18 no-gap Case 1 (FFS exact signalling defined by RAN2).
Proposal 18: Clarify that requirements in Section 9.3.9 (inter frequency without gaps)  apply for UE reporting Rel-18 no-gap Case 1  (FFS exact signalling defined by RAN2).
Observation 15: RRC messages configuring NFG or NCSG include overhead of RRC processing delay.
Proposal 19: [Rel 18 NeedForGapsInfoNR] and NeedForGapNCSG-InfoNR may be enabled for the same UE at the same time
Observation 16: If a UE signals no-gap as part of needForGaps or needForGapNCSG no interruption is expected by Rel-15 to Rel-17 gNBs.
Proposal 20: Indication of “no-gap” as part of needForGaps or needForGapsNCSG means no-gap Case 1 (no gap without interruption).
Proposal 21: No impact on Rel-18 NFG requirements because of mismatch scenarios where either UE or NW support Rel-17 or earlier release.
Proposal 22: 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 17: 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.

	R4-2304077
	vivo
	Proposal 1: Consider using 1.25% as the maximum interruption ratio when the measurement cycle is not less than 160ms. Deprioritize defining interruption ratio by using longer measurement cycle. 
Proposal 2: Do not consider extend the measurement delay requirement and do not consider defining interruption location.  
Proposal 3: For requirements on the interruption length, support option 1. 
Proposal 4: For the issue 1-1-5, No need to define the specific interruption location. 
Proposal 5: OK to introduce a lower bound [160ms] for NeedForGaps measurement cycle.
Proposal 6: Use the deactivated SCell measurement requirement (option 2) as a start point for the intra/inter-freq measurement without gap when interruption allowed. 
Proposal 7: No need to establish the mapping between UE’s indication for NeedForGaps and NCSG. 
Proposal 8: Mismatch between UE and NW, if exists, will not impact on Rel-18 NFG. 
Proposal 9: For issue 1-4-1, support option 1. For issue 1-4-2, support option 2. 
Proposal 10: Suggest not to define default SMTC pattern. 


	R4-2304233
	Intel Corporation
	Proposal 1: The interruption requirements can be defined by both interruption length and minimum ratio allowed.
Proposal 2: 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

Observation 1: To avoid too high interruption on the network in case of small measurement cycle, the requirements on the interruption ratio can be defined for them with other larger measurement cycles (e.g. same requirements for the measurement cycle shorter than 80ms).  
Proposal 3: Interruption ratio can be defined depending on the measurement cycles length. E.g. 
· with up to [1.25%] probability of missed ACK/NACK over a UE measurement cycle is [160ms] or longer”
· with up to [2.5%] probability of missed ACK/NACK over a cycle (e.g. measCycle1) is longer [80 ms] or longer ”

Observation 2: For the measurement period requirements of intra/inter-freq measurements without gap when interruption allowed (case 2), the most essential difference with these of measurements without gaps on deactivated SCell is the “measCycleSCell” which is invalid any more. And the corresponding requirements for case 2 needs to update the measurement cycle.  
Proposal 4-1: The measurement period requirements of intra-freq measurements without gap when interruption allowed (case 2) in Rel18 can be defined as 
Table 9.x.y.z-1: Measurement period for intra-frequency measurements without gaps (deactivated SCell) (FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Ceil(5 x Kp) x measCycleNFG x CSSFintra

	DRX cycle≤ 320ms
	Ceil(5 x Kp) x max(measCycleNFG, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(5 x Kp) x max(measCycleNFG, DRX cycle) x CSSFintra

	NOTE 1:	measCycleNFG is the measurement cycle when UE supported [no-gap-with-interruption]



Table 9.x.y.z-2: Measurement period for intra-frequency measurements without gaps (deactivated SCell) (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Ceil(Mmeas_period_w/o_gaps x Kp) x measCycleNFG x CSSFintra

	DRX cycle≤ 320ms
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleNFG, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleNFG, DRX cycle) x CSSFintra

	NOTE 1:	measCycleNFG is the measurement cycle when UE supported [no-gap-with-interruption]




Proposal 4-2: The measurement period requirements of inter-freq measurements without gap when interruption allowed (case 2) in Rel18 can be defined as 
Table 9. x.y.zz-1: Measurement period for inter-frequency measurements without gaps ((FR1)
	DRX cycle
	T SSB_measurement_period_inter  

	No DRX
	max(200ms, ceil( 5 x Kp) x measCycleNFG)Note 1 x CSSFinter

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp) x max(measCycleNFG,DRX cycle)) x CSSFinter

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFinter

	NOTE 1:	measCycleNFG is the measurement cycle when UE supported [no-gap-with-interruption]



Table 9. x.y.zz-2: Measurement period for inter-frequency measurements without gaps (FR2)
	DRX cycle
	T SSB_measurement_period_inter  

	No DRX
	max(400ms, ceil(Mmeas_period_inter x Kp x Klayer1_measurement) x measCycleNFG)Note 1 x CSSFinter

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_inter x Kp x Klayer1_measurement) x max(measCycleNFG,DRX cycle)) x CSSFinter 

	DRX cycle>320ms
	ceil(Mmeas_period_inter xKp x Klayer1_measurement) x DRX cycle x CSSFinter

	NOTE 1:	measCycleNFG is the measurement cycle when UE supported [no-gap-with-interruption]



Observation 3: Updates/Clarification on CSSFoutside_gap when defining the requirements for case 1 is needed. 
Proposal 5: The measurement period requirements of intra/inter-freq measurements without gap and no interruption (case 1) in Rel18 can be defined by reusing the existing requirements in Section 9.2.5 / 9.3.9 of TS38.133 respectively with the necessary updates on CSSFoutside_gap in 9.1.5.1 of TS38.133.
Proposal 6: No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.   
Proposal 7: Legacy behavior of existing indication in needForGaps and needForGapsNCSG shall not be changed in Rel 18 NR_MG_enh2.


	R4-2304287
	Apple
	[bookmark: _Ref131676203]Proposal 1: for interruption due to RF tuning/retuning and BB preparation but not caused by scheduling unavailability during SMTC, the ratio can be defined depending on the measurement cycle length and interruption length as: 
· Option 1: with up to [1.25%] probability of interruption per a UE measurement sample cycle when it is NOT less than [160ms] ms
· Option 2: with up to [X%] probability of interruption per a UE measurement sample cycle when it is NOT less than [160ms] ms
· X=2*interruption length/SMTC periodicity, where interruption length equals to 1ms in FR1 and 0.75ms in FR2.
Proposal 2: interruption length in NeedForGap is same as that defined in NCSG, i.e. 1ms in FR1 and 0.75ms in FR2.
Proposal 3: Requirement for intra/inter-freq measurement without gap when interruption allowed (case 2):
Proposal 4: Requirement for inter-freq measurement without gap (Inter-f case 1): update the definition of inter-frequency SSB based measurements without measurement gaps to include the case when [UE indicates [no-gap-no-interruption] in the new indication introduced in R18]. [] is subject to RAN2 design.
Proposal 5: NeedForGapsInfoNR and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE at the same time. RAN4 shall inform RAN2 about this.
Observation 1: if interruption location is clearly defined, NW knows when UE would perform measurement on MO via NeedForGaps. Therefore, scheduling restriction can be clearly defined.
Observation 2: if interruption ratio based framework is agreed without clear interruption location, NW doesn’t know when UE would perform measurement on CC which could cause scheduling restriction.
Proposal 6: if interruption ratio framework is agreed without clear interruption location, scheduling restriction shall apply on all the SMTC in the MO indicated with [interruption] in NeedForGaps.

	R4-2304288
	Apple
	LS draft

	R4-2304382
	Qualcomm Incorporated
	Proposal: RAN4 shall not consider interruption locations as the interruption requirement. 
Proposal: No need to define additional scheduling restrictions due to interruption. 
Proposal: with up to 1.25% probability of interruption per a UE measurement sample cycle is 160ms or longer. 
Observation: Since RAN4 agreed to consider UE measurement cycle as part of interruption requirement, the measurement requirement shall be defined based on the measurement cycle.
Observation: If UE measurement cycle less than 160ms is considered, using NCSG with shorter VIRP can be beneficial to perform measurement due to frequent RF tune. 
Proposal: The deactivated Scell measurement can be a start point for the measurement delay requirements and measurement cycle can be 160ms or longer.
Proposal: No need to define interruption requirement for measurement cycle is shorter than 160ms.
Proposal: Same measurement delay requirement is applied for both [nogap-interruption] and [nogap-nointerruption] via [R18needforgap] if no additional scheduling restriction is defined due to interruption.


	R4-2304418
	CATT
	Proposal 1: For the case when UE reporting “no gap with interruption”, each interruption length should be defined as the number of interrupted slots corresponding to the RRT (0.5ms in FR1 and 0.25ms in FR2). 
Proposal 2: RAN4 to define the interruption ratio for UE indicating no gap with interruption and not to define the interruption location. 
Proposal 3: For the case when UE reporting “no gap with interruption”, UE is allowed an interruption on PSCell or any activated SCell with up to [0.5%] probability of missed ACK/NACK. 
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 (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 [high layer signalling for no gap no interruption]
· updates/clarification on CSSFoutside_gap to count the inter-frequency layers on which UE indicates [high layer signalling for no gap no interruption]
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: RAN4 to discuss issue 1-3-2 the impact on R18 requirements due to mismatch of supported capabilities after RAN2 signaling design is clear. 
Proposal 8: RAN4 to discuss issue 1-3-3 the impact on legacy UE behavior after RAN2 signaling design is clear. 
Proposal 9: 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 and the requirements apply to both case 1 (with interruption) and case 2 (with interruption). 


	R4-2304592
	MediaTek inc.
	Proposal 1: 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 2: RAN4 shall delay the discussion for interruption location until some progress is achieved for interruption ratio requirements.
Proposal 3: The interruption ratio should allow UE to retune the RF chains in a suitable frequency in order to meet the measurement delay requirements. 
Proposal 4: When signle inter-freq carrier is configured for measurement, introduce a concept of measurement cycle during which UE is expected to measure a target frequency once. FFS how to extend for multiple carrier cases.
Proposal 5: The interruption ratio for each MO requiring interruption is defined as 2*(L/T)*100%, where L is the interruption length, T is the measurement cycle of the MO, both in ms. FFS the CSSF design for the interruption ratio and Kp scaling factor.
Proposal 6: Interruption ratio can be defined depending on the measurement cycle length and interruption length as: with up to 1.25% probability of interruption per a UE measurement sample cycle, for FR1, when it is NOT less than 160ms.
Proposal 7: RAN4 shall not use the interruption requirement from deactivated SCell as baseline for NFG.
Proposal 8: For the scenario of intra- and inter-frequency without gap when interruption is allowed, RAN4 shall leverage the existing Rel-17 NCSG requirements to define the new interruption requirements for NeedForGap after replacing the ‘VIRP’ in the measurement period requirement from NCSG with ‘measurement cycle length’ for NFG.
Proposal 9: For intra-frequency case 1: RAN4 shall take requirements in Section 9.2.5 of TS38.133 (intra-frequency without gap) as a starting point.
Proposal 10: For intra-frequency case 1, RAN4 shall add the following line in Clause 9.2.5.1: ‘When intra-frequency SMTC is partially overlapping with interruption occasion, Kp = 1/(1- (SMTC period /measurement cycle length)), where SMTC period < measurement cycle length’.
Proposal 11: For inter-frequency case 1, RAN4 shall add the following line in Clause 9.3.9.1: ‘When inter-frequency SMTC is partially overlapping with interruption occasion, Kp = 1/(1- (SMTC period / measurement cycle length)), where SMTC period < measurement cycle length’.
Proposal 12: No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.
Proposal 13: [NeedForGapsInfoNR] and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE at the same time.
Proposal 14: 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 15: 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 16: RAN4 doesn’t need to further clarify the meaning of value ‘no-gap’ in NeedForGap Rel-16 signalling.
Proposal 17: RAN4 to use requirements of NCSG as baseline to define scheduling availability.


	R4-2304775
	Xiaomi
	Proposal 1: When UE reporting no gap with interruption, the interruption length could be defined as 1ms in FR1 and 0.75ms in FR2.
Proposal 2: RAN4 to define total interruption ratio without interruption location with up to [0.5%] probability of interruption.
Proposal 3: 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, with the updates on CSSFoutside_gap.
Proposal 4: The current 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, with the updates on inter-frequency without gap definition and CSSFoutside_gap.
Proposal 5: [NeedForGapsInfoNR] and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE at the same time, so there is no need to establish the mapping between UE’s indication for NeedForGaps and NCSG in Rel-18.


	R4-2304839
	CMCC
	Proposal 1: for the case without gap but interruption allowed, the interruption length can be specified based on RF retuning/retuning time, which is 0.5ms for FR1 and 0.25ms for FR2. .
Proposal 2: the interuption ratio could be up to [0.625%] probability of interruption per a UE measurement sample cycle when it is NOT less than [160ms] ms.
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: 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 6: for inter-frequency SSB based measurements without measurement gaps, it is proposed to take 9.3.10.3 as baseline to define scheduling availability. 


	R4-2304890
	Ericsson
	Observation 1: In Rel-15, RAN4 had already solved the power consumption issue for short DRX measurement by further scaling factor 1.5.
Observation 2: RAN4 cannot follow NCSG to define NeedForGaps’ measurement requirement since no pattern design for NeedForGaps.
Observation 3: The benefits of 1-to-1 mapping between NeedForGaps and NCSG is to avoid the frequent large signalling interaction.
Proposal 1: The interruption length equals 0.5ms for both FR1 and FR2 when UE reports ‘interruption’ in NeedForGaps.
Proposal 2: When UE supports NeedForGaps capability, RAN4 to define UE behaviours based on the interruption ratio.
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: RAN4 to introduce a NW indicator KNeedForGaps to reduce the total interruption ratio.
Proposal 5: RAN4 to introduce the lower bound for NeedForGaps measurement periodicity, such as 80ms.
Proposal 6: RAN4 to define the interruption ratio for NeedForGaps at least considering the following factors
· Interruption higher bound
· CSSF
· Interruption controller factor
Proposal 7: When no DRX is configured, the interruption ratio for frequency layer #i in which UE reports ‘interruption needed’ is min(K, 2*L/(KNeedForGaps,i*SMTCi*CSSFi)) in NeedForGaps.
Where, 
L is the single interruption length for measurements with NeedForGaps capability;
KNeedForGaps,i is the interruption ratio controller indicator for frequency layer #i;
SMTCi is the SMTC periodicity for frequency layer #i;
CSSFi is the CSSF for frequency layer #i;
K=2*L*measurement samples/(lower bound of the measurement delay) is the higher bound of the interruption ratio.
Proposal 8: RAN4 to discuss the DRX-based NeedForGaps requirement based on the following scenarios
· Short DRX(DRX<=320ms)
· Long DRX(DRX>320ms)
Proposal 9: RAN4 to discuss the possible interruption ratio when DRX is configured
· When DRX cycle is equal or smaller than 320ms, 
· no interruption is expected when configured SMTC occasions are misalignment with DRX ON duration; 
· otherwise, the interruption ratio is min(K, 2*L/(KNeedForGaps *1.5* max(DRX cycle, SMTCi) *CSSFi)). 
· When DRX cycle is larger than 320ms, no interruption is expected. 
Proposal 10: RAN4 to agree the measurement requirement for NeedForGaps case 1 in FR1 as follow.
Table. Measurement period when UE reports ‘no gap no interruption’ in NeedForGaps for inter-frequency measurements (FR1)
	DRX cycle
	T SSB_measurement_period_NeedForGaps_wo_interuption  

	No DRX
	max(200ms, ceil( 8 x Kp) x SMTC period) x CSSFNeedForGaps_no_interrupt

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 8 x Kp) x max(SMTC period, DRX cycle)) x CSSFNeedForGaps_no_interrupt

	DRX cycle>320ms
	ceil( 8 x Kp ) x DRX cycle x CSSFNeedForGaps_no_interrupt


Proposal 11: RAN4 to agree the following bullets CSSFNeedForGaps_no_interrupt as follow.
· CSSFNeedForGaps_no_interrupt is determined according to CSSFoutside_gap,i for measurement conducted outside MG/NCSG or according to CSSFwithin_gap,i for measurement conducted within measurement gaps.
Proposal 12: RAN4 to update the CSSFoutside_gap,i to add additional factor NNeedForGaps_no_interrupt , where NNeedForGaps_no_interrupt is the number of configured MOs in the bands which UE reports ‘no gap no interruption’ in NeedForGaps and not fully overlapping with the MG; otherwise, it is 0.
Proposal 13: RAN4 to agree the lower bound as 640ms for interruption control in NeedForGaps case 2.
Proposal 14: RAN4 to update the CSSFoutside_gap,i to add additional factor NNeedForGaps_with_interrupt , where NNeedForGaps_with_interrupt is the number of configured MOs in the bands which UE reports ‘no gap with interruption’ in NeedForGaps and not fully overlapping with the MG; otherwise, it is 0.
Proposal 15: RAN4 to agree the measurement requirement for NeedForGaps case 2 outside gap in FR1 as follow.
Table: Measurement period when UE reports ‘no gap with interruption’ in NeedForGaps for inter-frequency measurements (FR1)
	DRX cycle
	T SSB_measurement_period_NeedForGaps_with_interuption  

	No DRX
	max([640ms], ceil(8 × Kp) × KNeedForGaps × SMTC period) × CSSFoutside_gap

	DRX cycle≤ 320ms
	max([640ms], ceil(1.5x 8 x Kp) x KNeedForGaps × max(SMTC period, DRX cycle)) x CSSFoutside_gap

	DRX cycle>320ms
	ceil(8 x Kp ) x DRX cycle x CSSFoutside_gap


When UE reports ‘NeedForGaps’ for a specific band, however, the MOs within the band have fully overlapping with MG. In this case, the MOs had to be measured within MG. In our opinion, the KNeedForGaps is invalid in this case and the requirements shall be as follow.
Proposal 16: RAN4 to agree the measurement requirement for NeedForGaps case 2 within gap as the same with legacy measurement within gap as follow.
Table: Measurement period when UE reports ‘no gap with interruption’ in NeedForGaps for inter-frequency measurements (FR1)
	Condition 
	T SSB_measurement_period_NeedForGaps_with_interuption

	No DRX
	Max(200ms, 8  Max(MGRP , SMTC period))  CSSFwithin_gap

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFwithin_gap

	DRX cycle > 320ms
	8  DRX cycle  CSSFwithin_gap


Proposal 17: Define scheduling restriction requirements for NeedForGaps similar as NCSG.
Proposal 18: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time, but NW can alternatively switch between NeedForGaps and NCSG once both UE and NW support NeedForGaps and NCSG.
Proposal 19: RAN4 to postpone the 1-to-1 mapping between NeedForGaps and NCSG capabilities until RAN4 has a clear understanding on NeedForGaps requirement.


	R4-2304993
	ZTE Corporation
	Observation 1: Compared with interruption ratio based solution, interruption location based solution is more clear and straightforward with advantages of limited throughput degradation and power saving. 
Proposal 1: RAN4 needs to define interruption location for the interruption requirements.
Proposal 2: For the requirements on interruption length, applying the RRT assumption, i.e. the interruption length can be 0.5ms in FR1 or 0.25ms in FR2.
Observation 2: If aware of interruption location, NW can schedule UE more effectively. 
Proposal 3: The interruption location needs to be specified.
Proposal 4: There are two interruptions for each SMTC occasion to be measured, one is before SMTC occasion, and the other is after the SMTC occasion.
Proposal 5: Even if unaware of exact SMTC occasion in which UE performs measurement on, NW can still  schedule other UEs during the potential interruptions, so the efficiency loss on the whole system is limited and acceptable.
Proposal 6: Regarding to requirements for intra/inter-freq no-gap measurement with interruption, RAN4 needs to determine how to define the interruption first.
Proposal 7: Regarding to requirements for intra/inter-freq no-gap measurement with interruption, take requirements for intra/inter-freq measurement with NCSG in clause 9.2.7/9.3.10 of TS38.133 as starting point if interruption location allowed.
Proposal 8: Updating the definition of inter-frequency SSB based measurement without gap is fine, but needs to begin after RAN2 finish the signaling design.
Proposal 9: Updating CSSFoutside_gap is fine, but how to update is FFS.
Proposal 10: Whether the IE deriveSSB-IndexFromCellInter-r17 is enabled or not should be considered when defining requirements for no-gap inter-freq measurement without interruption.
Proposal 11： There is no need to allow NeedForGapInfo and NeedForGapNCSG-InfoNR to work together.
Proposal 12: The mismatch scenarios listed have no impact on Rel-18 NeedForGap requirements
Proposal 13: It is up to NW what reporting capability is used when both R17 and R18 reporting capability are supported
Proposal 14: When defining scheduling restriction requirements, whether UE support simultaneousRxTxInterBandCA or DeriveSSB-IndexFromCellInter should be considered.
Proposal 15: For no-gap measurement with interruption, it is fine to take the scheduling availability of measurement with NCSG in the clause 9.2.7.3/9.3.10.3 of TS38.133 as base line.
Proposal 16: For no-gap measurement without interruption, it is fine to take the scheduling availability of intra/inter-freq measurement without gap in the clause 9.2.5.3/9.3.9.3 of TS38.133 as base line.


	R4-2305217
	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: For the scheduling restriction for inter-RAT NR measurement, support separate requirements in option 1b and can also compromise to option 2.


	R4-2305328
	Huawei, HiSilicon
	Proposal 1: Interruption location is not defined for NFG. 
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: The interruption ratio for each MO requiring interruption is defined as 2*(L/T), where 
· L is the interruption length, and 
· T is the effective measurement cycle of the MO considering DRX cycle, CSSF, Kp etc.
Proposal 4: Define lower bound for measurement cycle for NeedForGaps as [160]ms. Larger measurement cycles can be introduced similar to measCycleSCell.
Proposal 4: Take deactivated SCell measurement requirement as baseline for measurements requiring interruption.
Proposal 5: Agree on the following proposals for cases no matter interruption is needed or not.
· 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 6: Agree on the following principles for NeedForGap and NCSG reporting 
· [NeedForGapsInfoNR] and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE at the same time. 
· No need to establish the mapping between UE’s indication for NeedForGaps and NCSG
Proposal 7: RAN4 not to further discuss UE behaviours in mismatch scenarios.
Proposal 8: It is up to NW to configure what report signaling ([NeedForGaps] or NeedForGapNCSG) to use subject to UE capability.
Proposal 9: RAN4 not to further discuss the assumption on whether interruption is needed or not for a UE reporting ‘no-gap’ in Rel-16 NeedForGapsInfoNR.
Proposal 10: 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.
Proposal 11: RAN4 not to define default SMTC pattern or dedicated measurement pattern to restrict the scheduling restriction occasions.




Open issues summary
Sub-topic 1-1: Interruption 
Issue 1-1-1: Framework of the interruption requirements
[Moderator notes: according to the agreement in the last meeting below, the most important open issues of the framework of interruption requirements to be concluded in this meeting is whether the interruption location shall be defined as part of interruption requirements beside the interruption length and ratio.
The other two open issues below can be discussed under issue 1-1-4 and 1-1-5 
· How to define interruption ratio requirements Issue 1-1-5
· FFS on possible measurement delay requirements extension Issue 1-1-4
“Issue 1-1-2: Framework of the interruption requirements
< Agreement >: 
· The following aspects will be defined in the requirements of interruption:
· Interruption length
< Way forward >: 
· Interruption ratio can be defined depending on the measurement cycle length and interruption length as: 
· Option 1: 
· with up to [1.25%] probability of interruption per a UE measurement sample cycle when it is NOT less than [160ms] ms
· FFS on whether and how to define the interruption ratio requirements when the UE measurement sample cycle is less than [160ms]
· Other options not precluded
· FFS on possible measurement delay requirements extension
· FFS whether there is a need to define the interruption location 
“ ]

· Proposals
· Option 1:  vivo, Intel, Apple, Qualcomm, CATT, xiaomi, Huawei, Ericsson
· Interruption length and ratio (no need to define interruption location).
· Option 1a:  MTK
· Postpone to define interruption location.
· Option 2:  Nokia, CMCC, OPPO, ZTE
· Interruption length , ratio and location.
· Option 2a: Nokia
· Define a window in which interruption may be happened
· Recommended WF
· Continue discussion. Moderator suggested that companies can focus on the form of interruption requirements and achieve agreements in this meeting.  
	Company
	Comments

	XXX
	

	Apple
	We have been supporting option 2. With clear definition of location, the negative impact on system throughput can be minimized.
We can compromise to option 1 provided that the interruption ratio is reasonably defined. The cause of interruption in NeedForGaps is similar with that in NCSG design.  However, some proposed extremely low interruption ratio in previous meeting (e.g. 0.5% without restriction on measurement sample cycle), which is unacceptable to us.

	CMCC
	With interruption location, network could know the location of interruption,which is helpful for the scheduling. However, considering the difficulties in defining interruption location, we can compromise to Option 1.  

	Nokia
	We are fine with Option 2 or 2a

In our view there are 2 aspects that we are discussing for location:
1. For one SMTC occasion that is being measured, where the interruptions happen in relation to that particular SMTC occasion
2. Which SMTC occasion is being measured

Option 2a covers the first aspect above. So, for a SMTC that is being measured, we try to define how far this interruption may happen in relation to that SMTC occasion. 
What we want to avoid is a situation depicted in the figure below, where interruption is happening in a random location between 2 SMTC occasions:


So with option 2a, we can make sure that the interruptions are happening close to the SMTC, like the figure below:


We don’t think it is reasonlable to assume that the interruption could happen in absolutely any location within an SMTC period, and also form the discussion in the last meeting, we understood that many companies also think that the interruption should be immediately before or after an SMTC occasion. 

Option 2 covers the second aspect. 
We think that it is best to specify which locations are being measured. One reason for that is also pointed in Apple’s paper, if the network doesn’t know which SMTC is being measured, there is no efficient way of removing scheduling restrictions for the SMTCs that are not being measured. 
The figure below shows one example, where the UE is measuring the 3rd SMTC. But if for some reason it needs scheduling restrictions, the network will have to apply scheduling restrictions to all SMTC occasions within the measurement cycle. Scheduling restrictions are currently needed for NCSG depending on the configuration of deriveSSB-IndexFromCellInter and the following UE capabilities: IBM, simultaneousRxTxInterBandCA, simultaneousRxDataSSB-DiffNumerology, 
That uncertainty in the scheduling restriction can be worst than the impact of the interruptions on every SMTC occasion. 




	Ericsson
	Option 1.
We don’t think a location/pattern is needed. If so, then NCSG can be used.
But as a possible compromise between option 1 and 2, we can further clarify the interruption as below.
· The UE is only allowed to cause interruptions on PCell or activated SCell(s) immediately before and after an SMTC
· The UE is not expected to cause interruption on each SMTC occasion.

	Huawei 
	Support option 1.
If interruption location is defined, NFG would be very similar to NCSG, and we do not see much point to define a new solution in Rel-18 that is same as (actually more inflexible than) existing solution in Rel-17.
It is true that without interruption location, NW may still schedule the UE during interruption. However, we believe with reasonable NW configuration, the interruption ratio can be kept low, and the impact to system can be kept low even NW does not account for the interruption in scheduling. We believe this is the particular use case of NFG compared to NCSG.

	Qualcomm
	Support option 1. 
Defining interruption location will be effectively similar to NCSG. We think upper bound of interruption ratio should be defined with reasonable low value (e.g 1.25%). 

	ZTE
	Along with the GTW agreement, Option 1 is the baseline, we can further discuss whether any restriction needed to further clarify the possible or impossible location of interrution.

	MTK
	Agreement is reached in GTW. 

	vivo
	Follow GTW agreement

	Nokia
	We would like to keep on the discussion on the restrictions on the interruption considering the GTW agreement. 
· Define interruption length and ratio
· FFS on possible restrictions for interruptions
· Option 1: The UE is only allowed to cause interruptions on PCell or activated SCell(s) immediately before and after an SMTC. The UE is not expected to cause interruption on each SMTC occasion.
· Option 2: The UE is only allowed to cause interruptions on PCell or activated SCell(s) in the certain time window before and after an SMTC. 
· Other options are not precluded.
We are fine with either option 1 or option 2. 
Our preference is Option 1, because than the exact location of the interruption is clearer. Option 2 is a compromise in order to take into consideration comments from other companies that exact location cannot be known by the UE. 

	Intel
	Follow GTW agreement. 

	CATT
	Follow GTW agreement. 

	OPPO
	Follow GTW agreement.




Issue 1-1-2: Requirements on the interruption length , if allowed
· Proposals
· Option 1:  Apple, Intel,  xiaomi, vivo, OPPO, Huawei, MTK
· As a starting point, the interruption length can be same as VIL 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, CMCC, 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 is 0.5ms for both FR1 and FR2 
· Option 4: Nokia
· Smaller interruption than these for NCSG is expected.
· Recommended WF
· Continue discussion 
	Company
	Comments

	XXX
	

	Apple
	Option 1.
The cause of interruption in NeedForGaps is similar with that in NCSG design, which has been widely discussed in R17. RAN4 shall focus on other critical remaining issues, rather than spend time to reopen discussion on similar procedure.

	CMCC
	Better performance than R17 NCSG is expected. The interruption length can be specified based on the RRT assumption, which is 0.5ms for frequency range FR1 and 0.25ms for frequency range FR2.

	Nokia
	Option 2 and Option 4

If the exact location of the interruption is not defined, there is no reason to define long interruption as in NCSG. As we understand, NCSG includes RTT and extra margin for BB configuration and uncertainty in the interruption location. 

If the location is not defined, those uncertainties don’t need to be specified, since the only physical reason for the interruption is the interference that one RF chain is causing at the other due to retuning. 

	Ericsson
	Option 2 or 3 or 4.
We have the same understanding as Nokia here.
The interruption should only be caused by the RF switching. Other BB preparation won’t impact the active serving cells.

	Huawei 
	Support option 1.
The interruption length should be same as the assumption for defining VIL for NCSG in Rel-17. In both cases, UE would need to not only re-tune the RF but also prepare the BB to receive simultaneously data on the serving cells and RS on the target frequency layer for measurement.

	Qualcomm
	Support option 1.
The interruption length was identified during R17 NCSG. RAN4 should use same assumption when defining interruption ratio. We think RAN4 should focus on the upper bound of interruption ratio to satisfy both UE and NW performance. 

	ZTE
	To move forward, we can compromise to option 1 provided that the interruption ratio is reasonably defined. 

	Xiaomi
	Support option 1.

	MTK
	The interruption is a combination of BB processing and RF retuning time, as discussed and agreed in Rel-17 for NCSG requirements. In NFG, the UE still require BB processing for the interruption as well as the RF retuning time, hence the interruption length should be the same as of that for NCSG. However, we would like to understand what is option 1 opponent views on why there is no need for BB processing? How is the interruption for NFG is different to that of NCSG?
Therefore, we support option 1.

	Vivo
	Support option 1.  Same reason as mentioned by few companies above, the interruption length has been extensively discussed during the NCSG study. 

	Nokia
	We still support Option 2 and Option 4
If there is no restrictions on the interruptions as in the agreement from the GTW in Issue 1-1-1 we fail to see the reason why NCSG interruption would be defined. 
We understand that one of the reasons NCSG was so large is because it had the exact location of the interruption. For that reason the VIL had to be increased in order to take into consideration that the UE cannot predict exactly where it is located. 
From our understanding, the RF retuning is the only process that is causing interference in the other CC which result in the interruption, and BB processing time would be more related tot eh uncertainty of the interruption start time. 

	Intel
	Support Option 1. 
For Option 2 with RTT, if considering the baseband processing per slot, the interruption length can be same as we defined for NCSG indeed. 

	CATT
	Support option 2. No need to enlarge the interruption length. 

	OPPO
	Support option 1. We agree that the interruption is quite similar as that for NCSG.



Issue 1-1-3: Requirements on the interruption location , if allowed
· Proposals
· Proposal 1:  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
· Proposal 1b: Nokia
· If it is identified that exact interruption location cannot be specified, specify a window where interruption may happen. During this window, which is larger than interruption length, the UE might cause interruption. Scheduling restrictions would not apply during that window.
· Proposal 2: CMCC
· not prefer to assume that interruption exists on each SMTC occasion
· Proposal 3: 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.
· Proposal 4: ZTE
· There are two interruptions for each SMTC occasion to be measured, one is before SMTC occasion, and the other is after the SMTC occasion 
· Recommended WF
· Depending on issue 1-1-1. On the other hand, the proposals are quite diverse so far. In order to save our efforts, we can postpone discussions on this issue after we conclude issue 1-1-1. 
	Company
	Comments

	XXX
	

	Apple
	Depends on issue 1-1-1. 
From system throughput point of view, it is better to define clear interruption pattern so that NW can know exactly when scheduling restrictions apply. Note that scheduling restrictions do need to apply on all SMTC occasions. To avoid complexity, proposal 3 is a good starting point.

	Nokia
	We are fine with Proposal 1a, Proposal 1b, Proposal 3, and Proposal 4. Those are not mutually exclusive. 
In Proposal 1a we try to cover the differences on how interruptions would be defined in case spare RF chain is available or not. For the spare RF chain available it would be nice to be able to define interruptions in locations that are distributed per UE for improved network efficiency. In the case of the UE not having a spare RF chain interruption has to be close to the symbols to be measured. 

In proposal 1b we try to give an alternative in case exact location of the interruption cannot be specified. If there is a window where interruption is allowed, the network would know that it can ignore DTX counters or other link quality measurements for that UE during that window, 

We are fine with proposal 3. The options that we are proposing would not imply in too many patterns in our view. The window of Proposal 1b can be specified with a single pattern. 
Proposal 4 is also ideal. Interruptions to be located right next to the SMTC occasion. But that is only in case spare RF chain is assumed. 

	Ericsson
	Proposal 2/3/4

	MTK
	 No need to further check the interruption location.

	vivo
	No need to consider this issue. 

	Nokia
	We still have open from the GTW the possible restrictions for interruptions. 
	· Agreements
· Define interruption length and ratio
· FFS on possible restrictions for interruptions
· Option 1: The UE is only allowed to cause interruptions on PCell or activated SCell(s) immediately before and after an SMTC. The UE is not expected to cause interruption on each SMTC occasion.
· Option 2: The UE is only allowed to cause interruptions on PCell or activated SCell(s) in the certain time window before and after an SMTC. 
· Other options are not precluded.



We are fine with either option 1 or option 2. 
Our preference is Option 1, because than the exact location of the interruption is clearer. Option 2 is a compromise in order to take into consideration comments from other companies that exact location cannot be known by the UE.


	Intel
	According to the current GTW agreements, we need to consider this.

	CATT
	Follow GTW agreement to consider the possible restriction on the interruption. We prefer option 1 during the GTW i.e. The UE is only allowed to cause interruptions on PCell or activated SCell(s) immediately before and after an SMTC. The UE is not expected to cause interruption on each SMTC occasion.

	OPPO
	Follow the GTW agreements. Regarding to the restrictions for interruptions, we prefer option 1.



Issue 1-1-4: Lower bound of measurement cycles for NeedForGaps measurement
· Proposals
· Option 1a: Ericsson
· Introduce a lower bound for NeedForGaps measurement, such as [80]ms
· Option 1b: Huawei
· Introduce a lower bound for NeedForGaps measurement, such as [160]ms
· Option 2: Nokia
· NOT introduce lower bound for measurement cycle for measurements performed without gaps. 
· Option 3 (new):
· UE needs NOT to perform measurement in every configured SMTC but to follow the requirements in 9.2.6 and 9.3.9
· 
· Recommended WF
· Continue discussion.
[Moderator note:  In last meeting, the concerns on the difficulties when tradeoff power consumption and acceptable interruption ratio when the measurement cycle is too short was raised. It was also acknowledged by majority companies. Thus, moderator suggest that we can down select between Option 1a and 1b. 
For Option 2,  UE needs NOT to perform measurement in the every configured SMTC but to follow the requirements (e.g. successfully report SSB RSRP within Tmeasu )]
	Company
	Comments

	Apple
	It is better to discuss this issue together with interruption ratio (can be merged into issue 1-1-5). 

	Nokia
	Option 2, or Option 3 (new)
Our concerns with lower bound of measurement cycles is that it removes the ability for the network to control the time duration of the measurements. 
If we imagine that one operator is choosing to configure a small SMTC periodicity in a location where the users are experiencing too many mobility problems, the lower bound for measurement would mean basically that the UE ignores this configuration, and the mobility problem would still happen. 
If we have to downselect between Option 1a and 1b, we would prefer to use the lowest bound possible, i.e. 80 ms 

We are also fine with the proposal of change of Option 2 as suggested by the moderator, as long as the UE follows the existing time periods for PSSS/SSS detection, index detection, measurement period without measurement gaps, it may skip measurements in some SMTC occasions.

	Ericsson
	Option 1a.
Lower bound is widely used in measurement requirement.
In our understanding, the total interruption ratio is the key issue for NeedForGaps. Thus, NW should control the interruption.
However, if the lower bound is not introduced, it implies the possible interruption ratio will be 5% which cannot be accepted.

	Huawei 
	Support option 1b, but can compromise to option 1a.
On option 2, when measurement cycle is shorter than 80ms, i.e. 40ms, the interruption ratio would be 5%. We believe it is too much for UE autonomous interruption, and both UE and system performance will be severely impacted. 

	Qualcomm
	Support option 1b. 
Shorter measurement cycle will increase interruption ratio. In such case, using NCSG is much beneficial compared to use R18 NFG. Since VIRP of NCSG is defined up to 160ms, we think 160ms can be used as lower bound. 

	ZTE
	Based on the GTW agreement, Option 1a was already approved.

	MTK
	Agreement made in GTW, which is 80ms. 

	vivo
	Follow GTW

	Intel
	According to the agreements in GTW, Option 1a was agreed.

	CATT
	Follow GTW agreement. 

	OPPO
	Based on the GTW agreements for issue 1-1-5, option 1a can be supported.



Issue 1-1-5: Requirements on the interruption ratio , if allowed
· Proposals
· Option 1: Apple, Intel, Qualcomm, vivo, Huawei, MediaTek
· with up to [1.25%] probability of interruption per a UE measurement sample cycle when it is NOT less than [160ms] ms 
· Option 1a: CMCC
· with up to [0.625%] probability of interruption per a UE measurement sample cycle when it is NOT less than [160ms] ms 
· Option 1b: Intel
· with up to [1.25%] probability of interruption per a UE measurement sample cycle when it is NOT less than [160ms] ms or longer
· with up to [2.5%] probability of interruption per a UE measurement sample cycle  is longer [80 ms] or longer
· Option 1c: Huawei, MTK
· with up to [x%] probability of interruption per a UE measurement sample cycle when it is NOT less than [160ms] ms 
· X is defined as 2*(L/T), where
·  L is the interruption length, 
· FFS on: 
· T is the measurement cycle T is the effective measurement cycle of the MO considering DRX cycle, CSSF, Kp etc.
· Option 1d: Xiaomi
· with up to [0.5%] probability of interruption per a UE measurement sample cycle when it is NOT less than [320ms] ms
· Option 2a: Apple
· with up to [X%] probability of interruption per a UE measurement sample cycle 
· X=2*interruption length/SMTC periodicity, where interruption length equals to 1ms in FR1 and 0.75ms in FR2.
· Option 2b: CATT
· with up to [0.5%] probability of interruption per a UE measurement sample cycle 

· Option 3a: Ericsson
· When no DRX is configured, the interruption ratio for frequency layer #i in which UE reports ‘interruption needed’ is 
     min(K, 2*L/(KNeedForGaps,i*SMTCi*CSSFi)) in NeedForGaps.
Where, 
· L is the single interruption length for measurements with NeedForGaps capability;
· KneedForGaps,i is the interruption ratio controller indicator for frequency layer #i;
· SMTCi is the SMTC periodicity for frequency layer #i;
· CSSFi is the CSSF for frequency layer #i;
· K=2*L*measurement samples/(lower bound of the measurement delay) is the higher bound of the interruption ratio.
· 
· Option 4: Nokia
· [bookmark: _Toc131949603]Define interruption ratio independently of measurement cycle. 
· Option 5: Nokia
· Define interruption ratio within an interruption window where interruptions are allowed.
· Define 25% interruption ratio within an interruption window of 1 ms before and after the SMTC occasion to be measured.
· Option 6 (new): 
· With x% probability, where x is calculated as 
· 
· where 
· 
·  is the measurement cycle
·  is the SMTC periodicity
·  is the interruption window as proposed in Issue 1-1-3
·  is the interruption length 
·  is the scaling factor for an SSB frequency layer to be measured without measurement gaps as in 9.3.9 and 9.2.5
· Option 7 (new): 
· With x% probability, where x is calculated as 
· 
· where 
·  is the measurement cycle
·  is the interruption window as proposed in Issue 1-1-3
·  is the interruption length 
·  is the scaling factor for an SSB frequency layer to be measured without measurement gaps as in 9.3.9 and 9.2.5
· 
· Recommended WF
· Continue discussion.  
	Company
	Comments

	XXX
	

	Apple
	Support option 1, 1b, 1c and 2.

	CMCC
	The interruption ratio is related with interruption length (Issue 1-1-2). As commented in Issue 1-1-2, with interruption length of 0.5ms for FR1, the nterruption ratio could be up to [0.625%] probability of interruption per a UE measurement sample cycle when it is NOT less than [160ms] ms.

	Nokia
	We are fine with Option 5, and we propose alternative options 6 and 7 for the calculation of the ratio. 
We think we had a typo on Option 4, what we meant with that proposal was that measurement cycle should follow the SMTC periodicity. 
We also propose two alternative options, 6 and 7 considering measurement cycle different than SMTC periodicity. 

In option 5 (our preferred option) we consider that the interruption window will be larger than the interruption length, and therefore, we calculate the ratio for each window considering 0.25 ms RTT and 1 ms interruption window. That option considers that measurement cycle is equal to SMTC periodicity. Depends on outcome of Issue 1-1-3. 

In option 6 we include the interruption window length as discussed in 1-1-3, considering the case where SMTC periodicity is not the same as the measurement cycle. In this case we think it is good to use the Kp and CSSF as part of the interruption ratio. 

As for Options 1, 1a, 1b, 1d, 2b, we think that the interruption ratio should be reduced as measurement cycle is increased, but those options are keeping a fixed probability. Also if the measurement cycle is always considered to be more than 160 ms, than measurement delays will be too large and degrade mobility performance. 
On Option 1c, we think that the formula should not be limited for 160 ms. We think we managed to capture the spirit of the proposal on T on our alternative proposal. 
Option 2a, we like the fact that you use the formula, and not fized probability. As for the interruption length we need further discussion. We think it is also good to include CSSF and Kp
As for Option 3a, we need further checking on the formula. We don’t understand exactly the meaning of KneedForGaps and what exactly it would include


	Ericsson
	We think network control the total interruption is a key point in NeedForGaps.
If NW wants to achieve a lower interruption, NW can allow some extension on the measurement delay.
Thus, It’s important to introduce a control factor to define the interruption ratio X based on a equation other than using a solid value.
X = min(K, 2*L/(KneedForGaps,i*SMTCi*CSSFi))
KneedForGaps is the indication configured by NW to control the total interruption ratio and the measurement delay.
We’re also fine to agree on option 1c as a general equation and further discuss the details parameters in next meeting.



	Huawei 
	Support option 1 and 1c.
In our view it is important to keep the assumption that UE needs to do RF retuning before and after each measurement occasion to turn ON and OFF the RF chain. Otherwise the power consumption will be significantly increased and it will make the feature less attractive. 
This leads to the calculation in option 1c. If we apply the lower bound of measurement cycle as 160ms, it gives 1.25% ratio in option 1.

	Qualcomm
	We support option1 as the result of assuming lower bound of measurement cycle 160ms and 1ms of interruption length based on the equations at option 1c.  

	ZTE
	Go along with the GTW agreements.

	MTK
	Agreement made in GTW. 
Tcycle definition: is the measurement cycle, in which, the UE is allowed to perform a measurement and cause interruption. FFS how is the measurement cycle configuration.

	vivo
	Follow GTW

	Intel
	Follow GTW agreements

	[bookmark: _Hlk132838505]CATT
	Follow GTW agreement. 

	OPPO
	Follow GTW agreement.



Issue 1-1-6: Principle to define interruption ratio, if allowed
· Proposals
· Option 1: E///
· RAN4 to agree that the total interruption ratio for NeedForGaps should be controlled instead of performing measurement on each possible SMTC occasion.
· RAN4 to define the interruption ratio for NeedForGaps at least considering the following factors
· Interruption higher bound
· CSSF
· Interruption controller factor
· Option 2 (new): 
· RAN4 to define the interruption ratio for NeedForGaps at least considering the following factors
· CSSF
· Kp (the scaling factor for an SSB frequency layer to be measured without measurement gaps as in 9.3.9 and 9.2.5)
· Recommended WF
· Continue discussion.
	Company
	Comments

	XXX
	

	Apple
	In general option 1 is OK. Maybe it is more efficient to directly discuss issue 1-1-5. These aspects have already been reflected in some of the options in issue 1-1-5. 

	Nokia
	Partially agree. That is why we propose a new option 2. 
We think that SMTC should be considered like in the existing requirements without gaps. 
We are fine considering CSSF in the interruption ratio. 
We suggest considering also Kp

	Ericsson
	Option 1.
We think whether Kp is needed needs further discussion. One question is why NW allows further NeedForGaps measurement together with a MG configuration which will result in additional interruption.

	Huawei 
	Not sure if we need to discuss principle. We understand the points in option 1 are already addressed in issue 1-1-4, 1-1-5 and 1-1-7.

	Qualcomm
	It is not clear how NW control UE’s interruption ratio by interruption controller factor if RAN4 define upper bound of total interruption ratio. Of course some UE can introduce smaller interruption than minimum interruption requirement, but it does not mean NW can control interruption ratio by extending the measurement delay.

	ZTE
	Go along with the GTW agreements.

	MTK
	Agreement made in GTW

	Intel
	Follow GTW agreement

	CATT
	Follow GTW agreement. 

	OPPO
	Follow GTW agreement.


Issue 1-1-7: Trade-off between interruption ratio and measurement delay
· Proposals
· Option 1: E///
· RAN4 to introduce a NW indicator KNeedForGaps to reduce the total interruption ratio.
· Recommended WF
· Continue discussion.
	Company
	Comments

	XXX
	

	Apple
	FFS. Total interruption ratio can be controlled by existing parameters such as CSSF, Kp. It depends on conclusion of issue 1-1-5.

	Nokia
	Not clear. 
What is the meaning of KneedForGaps?
Is that network configuration? 

	Ericsson
	To Nokia, Apple
KNeedForGaps should be indicated by NW to control the total interruption. Especially, for the case with measurement cycle larger than SMTC.
Compared with NCSG which is network control small gap, we think NeedForGaps should be network control small interruption.

	Huawei 
	We prefer to introduce larger measurement cycle which is similar to measCycleSCell for deactivated SCell measurement, but we are also open to option 1 because technical effect is same.

	Qualcomm
	We do not agree NW can control interruption ratio as interruption is originated from UE.

	MTK
	Perhaps the NW can configure the measurement cycle rather than the controlling factor. Yet, we are open to discuss the configuration parameters. 

	vivo
	Not necessary to have this factor.

	Intel
	This can be projected to the definition of Tcycle in issue 1-1-5

	CATT
	Not necessary. 



Issue 1-1-8: On the availability of spare RF chain
· Proposals
· Proposal 1: RAN4 to define different requirements for measurements without gaps with interruption depending on the availability of vacant RF chain.
· Recommended WF
· 
	Company
	Comments

	XXX
	

	Apple
	We fail to understand the proposal. Maybe proponent can clarify, e.g. what does ‘different’ mean? Different from legacy or NCSG? Is this about interruption requirement or measurement requirement?

	Nokia
	We are fine with Proposal 1. 
We wanted to have the clear view whether spare RF chain should always be considered in the requirements without measurement gaps. 
The availability of the spare RF chain can be related to the UE capabilities, and how many CCs are configured by the network. Therefore it is not always that the UE will have a spare RF chain available. Therefore, we would like to check how to consider this type of UEs when defining requirements for this feature. 
There are some configurations where SMTC is not having all the SSB indexes configured, and that the UE could have interruption between 2 SSB indexes and still receive/transmit data within the SMTC without RF chain. 

	Ericsson
	UE will report its band status similar as NCSG.
If UE can perform measure with small interruption in a band, then UE reports NeedForGaps. Otherwise, UE will report gap.

	Huawei 
	The proposal is not fully clear to us.
If UE has vacant RF chain for a measurement, it will report ‘nogap-nointerruption’ or ‘nogap-interruption’ in the NFG report. Otherwise, it will report ‘gap’ in the NFG report. Requirements will be different depending on UE reported capability.
If this is the intention of the proposal, then we are fine with it but do not see the need to make any agreement. Otherwise it would be better if proponent can clarify how requirements are to be differentiated.

	Qualcomm
	If UE does not satisfy smaller interruption without gap, UE need to use gap or NCSG.  

	ZTE
	UE can report ‘nogap-nointerruption’ or ‘nogap-interruption’ depending on its capability, this general guideline is applicable to the case in Proposal 1. So we do not need to define any additional requirements for the case in Proposal 1.

	MTK
	We don’t see the motivation behind this proposal. 

	Intel
	Can’t understand the  motivation  of this proposal.

	CATT
	Need further clarification, Is the issue is intended to define the requirements per band specific based on NCSG capability? We think it is not necessary. 

	OPPO
	We don’t think proposal 1 is necessary.



Issue 1-1-9: DRX based interruption ratio, if allowed
· Proposals
· Option 1: E///
· When DRX cycle is equal or smaller than 320ms, 
· no interruption is expected when configured SMTC occasions are misalignment with DRX ON duration; 
· otherwise, the interruption ratio is min(K, 2*L/(KNeedForGaps,i *1.5* max(DRX cycle, SMTCi) *CSSFi)). 
· When DRX cycle is larger than 320ms, no interruption is expected. 
· Option 2 (new):
· When DRX cycle is configured no interruption is expected. 
· Recommended WF
· Continue discussion.  
	Company
	Comments

	XXX
	

	Apple
	More discussion is needed.
Option 1 may complicate RAN4 requirements design. In general it could be a valid point that when when configured SMTC occasions are misalignment with DRX ON duration, no interruption is expected. Actually, this statement applies to all interruption requirements. Because interruption requirement is verified by checking missing ACK/NACK and if there is no data then no interruption can be observed. However, this sentence is not added in any other interruption section. Exact interruption ratio can be discussed under issue 1-1-5. 

	Nokia
	Option 2
We agree with the general idea. The formula needs further clarification. 
@Ericsson, why did you propose 320 ms as the limit for no interruption is expected?
We propose Option 2, capturing the intention of DRX related interruption. 


	Ericsson
	Option 1.
We think DRX case is an important use case for NeedForGaps. NeedForGaps can bring further benefits(zero interruption) compared with NCSG.
The reason to split the conditions are as follow.
Some short DRX cycle will be nearly the same as SMTC. Thus, it’s hard to avoid the additional interruption for DRX ON duration. In R15, when RAN4 discussed the DRX measurement requirement, a scaling factor 1.5 is introduced for short DRX(<=320ms). The reason is UE had to wake up twice to monitor SSB and DRX ON duration since normally ther’re misaligned(R4-1800109). Thus, follow the same LOGIC, in this case, no interruption is assumed.
For long DRX cycle, there are many SMTC occasions within DRX cycle. We think zero interruption is reasonable in these cases.

	Huawei 
	We do not support option 1.
While we can understand the motivation, we think it is conflict with the more fundamental motivation of DRX. NW configures DRX to allow UE to achieve power saving, but with option 1 UE has to do measurement during the DRX off time which will increase the power consumption.
From UE implementation perspective, option 1 will lead to dynamic measurement behavior. The on/off time with DRX can change based on scheduling, retransmission etc., and UE would need to dynamically decide the measurement opportunities based on those dynamic factors. This will increase UE implementation complexity.  

	Qualcomm
	We do not support option 1. 
It implies UE will perform measurement during DRX off duration. 

	ZTE
	We understand the motivation of Option 1, need further discussion.

	MTK
	The proposal is not justified because higher DRX meant for power saving, however, the proposal is meant to allow the measurements during the inactive part of DRX hence higher power consumption. If the NW wants the UE to operate in lower DRX or no DRX then the NW should configure the UE accordingly.
We don’t support this proposal. For DRX requirements we propose a different option:
RAN4 to follow principles of DRX design requirements from NCSG for the requirements of NFG.

	Ericsson
	The power saving issue had already addressed in the spec. from R15. RAN4 already allowed a scaling 1.5 to help UE for power saving due to misalignment.
To help companies quick recall the discussion in the R15, we just copy paste UE vendors’ tdoc below.
	R4-1800109

If we compare the Figure 1 and Figure 2, it is obviously that the extra power consumption comes from the cool-down time of previous On-duration are not overlapped with the warm-up time of next On-duration. So we propose to define a time gap that can distinct the cases of alignment and misalignment between SMTC and DRX On-durations.
[bookmark: _Ref503779496]Proposal 1: Definition of non-alignment: timing difference between the end of SMTC windows and the beginning of DRX on duration, or timing difference between the end of DRX on duration and the beginning of SMTC windows is larger than a pre-defined time gap, e.g., 1 slot.

Considering that the DRX cycle in LTE can be a multiple of 32ms, which implies it might exist a case SMTC and DRX On-duration are sometimes aligned, but sometimes not aligned, as shown in Figure 4. Therefore, we propose that in continuous N samples required for RRM measurement, if one of the N sample achieves the definition of non-alignment, then the requirement should be relaxed such that UE can choose proper SMTC on duration to proceed the measurement. Note that for the case of inter-frequency measurement, the alignment between DRX and GAP may need to be further studied.


Figure 4: SMTC and DRX Configuration w/o On-duration Alignment 

[bookmark: _Ref503779500]Proposal 2: If STMC and DRX onduration are not always alinged in time, the measurement delay requirements should be relax, e.g., total delay is scaled by [1.2 to 1.5].






	vivo
	Do not support option 1

	Nokia
	Considering Ericsson’s response we are fine with Option 1 as well. 

@the other companies
I think the group should also consider as a baseline a proposal considering DRX on misaligned with the SMTC. In that situation there is absolutely no reason for the UE to cause an interruption. 
 
· No interruption is expected when configured SMTC occasions are misalignment with DRX ON duration; 


	Intel
	We can focus on the requirement for ‘non DRX’ case firstly. ‘DRX’ case can be FFS.

	CATT
	Need further study, since we have already defined the UE capability for interruption, do we need to differentiate the requirements for DRX and non DRX? 

	OPPO
	Base on the GTW agreements for issue 1-1-5, the interruption ratio is defined for different measurement cycle. There is no need to repeatedly discuss interruption ratio on DRX cycle. we are fine to focus on non-DRX cycle case, and the relation between DRX cycle and measurement cycle can be further discussed if necessary.



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 nterrupt 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. [TBD] 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, OPPO, ZTE
· Can be FFS after RAN4 agree how to define the interruption (length, location or ratio)
· Option 2: Intel, Huawei
· The deactivated Scell measurement except the measCycleSCell can be a start point 
· Option 2a: Intel,
· the “measCycleSCell” in the requirements for measurements on deactivated Scell needs to be updated with measurement cycle for NFG, e.g.
Table 9.x.y.z-1: Measurement period for intra-frequency measurements without gaps (deactivated Scell) (FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Ceil(5 x Kp) x measCycleNFG x CSSFintra

	DRX cycle≤ 320ms
	Ceil(5 x Kp) x max(measCycleNFG, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(5 x Kp) x max(measCycleNFG, DRX cycle) x CSSFintra

	NOTE 1:	measCycleNFG is the measurement cycle when UE supported [no-gap-with-interruption]



Table 9.x.y.z-2: Measurement period for intra-frequency measurements without gaps (deactivated Scell) (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Ceil(Mmeas_period_w/o_gaps x Kp) x measCycleNFG x CSSFintra

	DRX cycle≤ 320ms
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleNFG, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleNFG, DRX cycle) x CSSFintra

	NOTE 1:	measCycleNFG is the measurement cycle when UE supported [no-gap-with-interruption]



· Option 2b: Ericsson,
· the measurement requirement for NeedForGaps case 2 outside gap in FR1 can be as follow.
Table: Measurement period when UE reports ‘interruption’ in NeedForGaps for inter-frequency measurements (FR1)
	DRX cycle
	T SSB_measurement_period_NeedForGaps_with_interuption  

	No DRX
	max([640ms], 8 × KNeedForGaps × SMTC period) × CSSFoutside_gap

	DRX cycle≤ 320ms
	max([640ms], ceil(1.5x 8) x KNeedForGaps × max(SMTC period, DRX cycle)) x CSSFoutside_gap

	DRX cycle>320ms
	8 x DRX cycle x CSSFoutside_gap


· the measurement requirement for NeedForGaps case 2 within gap as the same with legacy measurement within gap
· Option 2c: Ericsson,
· RAN4 to update the CSSFoutside_gap,i to add additional factor NNeedForGaps_with_interrupt , where NNeedForGaps_with_interrupt is the number of configured Mos in the bands which UE reports ‘no gap with interruption’ in NeedForGaps and not fully overlapping with the MG; otherwise, it is 0.
· Option 3: Nokia, xiaomi
· 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
· For inter-f case 2,take requirements in 38.133, clause 9.3.9 (inter-freq w/o gap) as a starting point 
· Option 3a: Nokia,
· considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled
· Option 4: MTK, ZTE
· 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.
· replacing the ‘VIRP’ in the measurement period requirement from NCSG with ‘measurement cycle length’ for NFG, e.g.
Table 9.x.y.z: Measurement period for intra-frequency measurements with NFG (FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, 5 x max(‘measurement cycle length for NFG’ , SMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5) x max(‘measurement cycle length for NFG’, SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	5 x max(‘measurement cycle length for NFG’, DRX cycle) x CSSFintra


· Option 4a: MTK, 
· When signle inter-freq carrier is configured for measurement, introduce a concept of measurement cycle during which UE is expected to measure a target frequency once. FFS how to extend for multiple carrier cases.
· Option 4b: MTK, 
· RAN4 shall not use the interruption requirement from deactivated Scell as baseline for NFG.

· Option 5: CATT
· Reuse the requirements for case 1
· Recommended WF
· This issue is highly dependent with the issue 1-1-1. Moderator suggested that we can postpone discussion on this to 2nd round after we conclude issue 1-1-1.
	Company
	Comments

	XXX
	

	Apple
	Fine with the recommended WF.

	Nokia
	Ok to postpone. 
In general we think that the formulas need to be based on the requirements without gaps. The NCSG requirements cannot be used as a baseline because they don’t have definition of Kp for example. 


	Ericsson
	Fine with the recommended WF.

	Huawei 
	Fine with the recommended WF.

	Qualcomm
	Fine with the recommended WF.

	ZTE
	Fine with the recommended WF.

	MTK
	Given that we concluded issue 1-1-1 in GTW, we suggest defining measCycleNFG.

	vivo
	Fine with the recommended WF.

	Intel
	Fine with the recommended WF.

	CATT
	Fine with the recommended WF. We still think the requirements can reuse that for case 1 and the measurement cycle for interruption can refer to the factors in the requirements. 

	OPPO
	Since interruption location is not defined during GTW discussion, we can compromise to option 2.



Issue 1-2-2: Requirement for inter-freq measurement without gap (Inter-f case 1)
[Moderator notes: in the previous meetings, the following agreements were achieved. In this meeting, companies provided more detailed designs on the necessary updates or revisions based on the agreed frameworks. 
	< 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: Intel, CATT, Ericsson, Huawei, ZTE
·  Updates on CSSFoutside_gap to include the case when UE indicates ‘no-gap’ via interFreq-needForGap. e.g.
Table 1. Measurement period when UE reports ‘no gap no interruption’ in NeedForGaps for inter-frequency measurements (FR1)
	DRX cycle
	T SSB_measurement_period_NeedForGaps_wo_interuption  

	No DRX
	max(200ms, ceil( 8 x Kp) x SMTC period) x CSSFNeedForGaps_no_interrupt

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 8 x Kp) x max(SMTC period, DRX cycle)) x CSSFNeedForGaps_no_interrupt

	DRX cycle>320ms
	ceil( 8 x Kp ) x DRX cycle x CSSFNeedForGaps_no_interrupt



· Proposal 1a: Ericsson
· Updated on CSSFNeedForGaps_no_interrupt  to add additional factor NNeedForGaps_no_interrupt , where NNeedForGaps_no_interrupt is the number of configured MOs in the bands which UE reports ‘no gap no interruption’ in NeedForGaps and not fully overlapping with the MG; otherwise, it is 0
· Proposal 1b: Ericsson
· CSSFNeedForGaps_no_interrupt is determined according to CSSFoutside_gap,i for measurement conducted outside MG/NCSG or according to CSSFwithin_gap,i for measurement conducted within measurement gaps 
· 
· Proposal 2: MTK
· Updated the scaling factor because of the measurement gap overlapping (Kp )
· Proposal 2a: MTK
· For intra-frequency case 1, RAN4 shall add the following line in Clause 9.2.5.1: ‘When intra-frequency SMTC is partially overlapping with interruption occasion, Kp = 1/(1- (SMTC period /measurement cycle length)), where SMTC period < measurement cycle length’.
· Proposal 2b: MTK
· For inter-frequency case 1, RAN4 shall add the following line in Clause 9.3.9.1: ‘When inter-frequency SMTC is partially overlapping with interruption occasion, Kp = 1/(1- (SMTC period / measurement cycle length)), where SMTC period < measurement cycle length’.
· Proposal 3: CATT, CMCC, ZTE, Huawei
· Updated the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap
· 
· Proposal 4: Nokia, ZTE, Huawei
· Define measurement reporting delay requirements for UEs indicating no-gap with interruption considering both deriveSSB-IndexFromCellInter-r17 enabled and disabled
· Proposal 5:Nokia
· Clarify that requirements in Section 9.2.5 (intra frequency without gaps) apply for UE reporting Rel-18 no-gap Case 1 (FFS exact signalling defined by RAN2).
· Proposal 6: Nokia
· Clarify that requirements in Section 9.3.9 (inter frequency without gaps)  apply for UE reporting Rel-18 no-gap Case 1  (FFS exact signalling defined by RAN2).
· Recommended WF
· Continue discussion.  According to the proposals in this meeting, moderator thought for inter-f case 1, the requirements can be defined by reusing 9.3.9 in TS38.133 with the following updates:
· Updated the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap. E.g. 
· FFS: 
· If UE supports NeedForGapInfoNR-r18[TBD] and the flag ’nogap-nointerruption[TBD]is configured by the Network, UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured) or deriveSSB-IndexFromCellInter-r17 is configured for the FR1 and FR2-1 target frequency layers and and UE supporting [recognition of deriveSSB-IndexFromCellInter]. Otherwise UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index. The UE shall be able to identify a new detectable inter frequency SS block of an already detected cell within Tidentify_inter_without_index.. 
· Updated the scaling factor because of the measurement gap overlapping (Kp )
· FFS:
·  Updates on CSSFoutside_gap
· FFS:
· Option 1: CSSFNeedForGaps_no_interrupt  to add additional factor NNeedForGaps_no_interrupt , where NNeedForGaps_no_interrupt is the number of configured MOs in the bands which UE reports ‘no gap no interruption’ in NeedForGaps and not fully overlapping with the MG; otherwise, it is 0
· Others
· Therefore, moderator encourages companies provide views on these factors of which the measurement period requirement is composed in the following tables.
Table 1: Framework of requirements
	
	Definition updated
	Requirements for both index is known and unknow
	Main components within the requirements

	Moderator
	If UE supports NeedForGapInfoNR-r18[TBD] and the flag ’nogap-nointerruption[TBD]is configured by the Network, UE shall be able to identify a new detectable inter frequency cell within….
	Tidentify_inter_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured) or deriveSSB-IndexFromCellInter-r17 is configured for the FR1 and FR2-1 target frequency layers and and UE supporting [recognition of deriveSSB-IndexFromCellInter]. Otherwise UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index.
	Tidentify_inter_without_index = (TPSS/SSS_sync_inter + T SSB_measurement_period_inter) ms
Tidentify_inter_with_index = (TPSS/SSS_sync_inter + T SSB_measurement_period_inter + TSSB_time_index_inter) ms

	Company1
	
	
	

	Apple
	We don’t see the need of network flag ‘nogap-nointerruption[TBD]’.
	ok 
	ok 

	CMCC
	For the definition update, moderator suggestion is about the update of cell identification requirements. However, the content in 9.3.1, 38.133 also need to be updated. As proposed as following:
[image: ]
	
	

	Nokia
	Not clear what you mean here. Is that the same as described in 9.3.9.1?
Why do we need to discuss that?
	
	

	Ericsson
	The NW indication needs further discussion.
We support to introduce a further NW indication. Even if UE reports ‘nogap no interruption’, NW can still ask UE to perform the measurement within gap
	OK
	OK

	Huawei 
	‘nogap-nointerruption’ is indicated by UE rather than configured by NW.
	
	

	Qualcomm
	Suggest wording as If UE indicate ‘[nogap-nointerruption]’ via [R18-needforgap] for inter-frequency measurement…
	ok
	ok

	MTK
	We don’t understand what is the purpose for this. Perhaps we can wait for RAN2 to complete the design for the new Rel-18 NFG signalling. 
	Ok
	Ok

	Intel
	If UE supports NeedForGapInfoNR-r18[TBD] and the flag ’nogap-nointerruption[TBD]is indicated configured by the Network, UE shall be able to identify a new detectable inter frequency cell within….
	OK
	OK

	CATT
	Can we just simply say when UE report ’nogap-nointerruption[TBD] via NeedForGapInfoNR-r18[TBD] to avoid confusion? The wording can be further refined when draftingCR and after the signalling is clear. 
	Same as the existing specification?
	Same as the existing specification?



Table 2-1: Time period for PSS/SSS detection for FR1: 
max( [low_bound], ceil( [meas_samples] x [scaling_factor 2]) x [meas_cycle] ) x [CSSF]
	
	Low bound
	meas_samples
	scaling_factor:
M2 depending on DRX
	scaling_factor:
Scale factor for SMTC overlapping with measurement gap
	Meas_cycle
	CCSF

	
	
	
	
	
	
	

	Modertor (Agreement R4#105)
	600ms when no DRX or DRX cycle≤ 320ms
	5
	M2=1.5 when DRX cycle ≤ 320ms
	FFS
	SMTC period when No DRX;
max(SMTC period,DRX cycle) when DRX cycle ≤ 320ms;
DRX cycle when DRX cycle>320ms
	FFS

	Company1
	
	
	
	
	
	

	Apple
	Ok
	Ok
	Ok
	Kp is still needed. Details are pending outcome of interruption design, e.g. whether interruption location will be clearly defined.
	Depends on interruption design, e.g. whether interruption location will be clearly defined. Actual sampling cycle may need to follow interruption periodicity rather than SMTC periodicity.
	We support P1:  Updates on CSSFoutside_gap to include the case when UE indicates ‘no-gap’ via interFreq-needForGap.

	CMCC
	
	One high level issue is whether AGC is needed for interFreq-needForGap.
In existing 9.3.9, the sample number is 5 without AGC since SSB is completely contained in the active BWP. However, for interFreq-needForGap, we are not sure whether we can assume AGC is not necessary. If AGC is needed, the sample number for PSS/SSS detection is 8.
	
	
	
	

	Nokia
	Same as 9.3.9.1
600 ms
when no DRX or DRX cycle≤ 320ms
	5
	M2=1.5 when DRX cycle ≤ 320ms
	Same as Kp in 9.3.9.1
	SMTC period when No DRX;
max(SMTC period,DRX cycle) when DRX cycle ≤ 320ms;
DRX cycle when DRX cycle>320ms
	CSSFinter
Why do we need differentiation for CSSF?

	Ericsson
	Fine
	Same view.
AGC needs to be considered
	OK
	OK
	OK
	We support P1, 1a, 1b

	Huawei 
	
	Should be same as inter-frequency with MG, if the SSB is not within UE active BWP
	
	We understand Rel-17 Kp can be re-used, but fine with FFS
	
	Fine with option 1 in the Recommended WF

	Qualcomm
	Ok
	Ok
	Ok
	We are fine to reuse Kp in 9.3.9.1 and we agree that this depends on whether interruption location is defined or not. 
	
	Fine with option1 in the recommended WF with wording change ‘[no gap no interruption]’ in [R18 NeedForGaps]

	MTK
	Ok
	We agree with CMCC comment regarding the AGC. In fact, NCSG requirements is 8 samples, hence, RAN4 should adopt this value for NFG.
Support 8 samples.
	Ok
	Update the Kp factor as suggested in option 2/2a/2b.
	Ok with moderator suggestion. 

To Apple, this requirement for case 1, i.e. no interruption. Hence, no need to consider what is the interruption form.
	FFS (Ok)

	Intel
	OK
	Can be FFS on extra samples needed beside 5. 
	OK
	Kp can reuse Rel17. 
	OK
	Can be FFS.

	CATT
	
	Fine to further study the AGC
	OK
	Reuse the existing Kp
	OK
	



Table 2-2: Time period for PSS/SSS detection for FR2: 
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]x [scaling_factor 2]) x [meas_cycle] ) x [CSSF]
	
	Low_bound
	meas_samples: Mpss/sss_sync_inter  
	scaling_factor:
M2 depending on DRX
	scaling_factor: Kp
Scale factor for SMTC non-overlapping with measurement gap
	scaling_factor: Klayer1_measurement
Scale factor for L1 measurements RS non-overlapping with measurement gap
	Meas_cycle
	CCSF

	
	
	
	
	
	
	
	

	Modertor
	600ms when no DRX or DRX cycle≤ 320ms
	5
	M2=1.5 when DRX cycle ≤ 320ms
	FFS
	FFS
	SMTC period when No DRX;
max(SMTC period,DRX cycle) when DRX cycle ≤ 320ms;
DRX cycle when DRX cycle>320ms
	FFS

	Company1
	
	
	
	
	
	
	

	Apple
	Ok
	Ok
	Ok
	Kp is still needed. Details are pending outcome of interruption design, e.g. whether interruption location will be clearly defined.
	Depends on interruption design, e.g. whether interruption location will be clearly defined. Actual sampling cycle may need to follow interruption periodicity rather than SMTC periodicity.
	Depends on interruption design, e.g. whether interruption location will be clearly defined. Actual sampling cycle may need to follow interruption periodicity rather than SMTC periodicity.
	We support P1:  Updates on CSSFoutside_gap to include the case when UE indicates ‘no-gap’ via interFreq-needForGap.

	Nokia
	600ms when no DRX or DRX cycle≤ 320ms
	5
	M2=1.5 when DRX cycle ≤ 320ms
	Same as Kp in 9.3.9.1
	Same as Klayer1 in 9.3.9.1
	SMTC period when No DRX;
max(SMTC period,DRX cycle) when DRX cycle ≤ 320ms;
DRX cycle when DRX cycle>320ms
	CSSFinter
Why do we need differentiation for CSSF?

	Ericsson
	OK
	Consider AGC
	OK
	OK
	OK
	OK
	We support P1, 1a, 1b

	Huawei 
	
	Same as for Table 2-1
	
	Same as for Table 2-1
	Support FFS
	
	Same as for Table 2-1

	Qualcomm
	Ok
	Same Mpss/sss_sync_inter   in 9.3.9.1 for FR2 per different power class.
	OK
	We are fine to reuse Kp in 9.3.9.1 and we agree that this depends on whether interruption location is defined or not
	OK
	OK
	Fine with option1 in the recommended WF with wording change ‘[no gap no interruption]’ in [R18 NeedForGaps]

	MTK
	Ok
	Consider the different power classes and consider AGC. 

We can agree to follow the number of samples for nogap-noncsg defined in the same section.
	Ok.
We suggest to consider the note condition too:
When highSpeedMeasInterFreq-r17 is not configured, M2 = 1.5; When highSpeedMeasInterFreq-r17 is configured, M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1 

	Update the Kp factor as suggested in option 2/2a/2b.
	Ok
	Ok
	FFS is ok

	Intel
	OK
	Can be FFS on extra samples needed beside 5.
	OK
	Kp can reuse Rel17.
	FFS
	OK
	FFS

	CATT
	
	Same for table 2-1
	
	
	
	
	




Table 3-1: Measurement period for FR1
max( [low_bound], ceil( [meas_samples] x [scaling_factor 2]) x [meas_cycle] ) x [CSSF]
	
	Low bound
	meas_samples
	scaling_factor:
M2 depending on DRX
	scaling_factor:
Scale factor for SMTC overlapping with measurement gap
	Meas_cycle
	CSSF

	
	
	
	
	
	
	

	Moderator (Agreement R4#105)
	200ms when no DRX or DRX cycle≤ 320ms
	3
	Same as that for Time period for PSS/SSS detection


	Company1
	
	
	
	
	
	

	Apple
	Ok
	Ok
	Same as that for Time period for PSS/SSS detection.

	CMCC
	
	Pending on whether AGC is considered. If AGC is needed, the sample number for easurement period is 8.
	

	Nokia
	200ms when no DRX or DRX cycle≤ 320ms
	9.3.9.2 uses 5 samples. Do we have justification for 3?

Or was it related to the time index detection?
	Same as that for Time period for PSS/SSS detection

	Same as Kp in 9.3.9.1
	SMTC period when No DRX;
max(SMTC period,DRX cycle) when DRX cycle ≤ 320ms;
DRX cycle when DRX cycle>320ms
	CSSFinter
Why do we need differentiation for CSSF?

	Ericsson
	OK
	AGC
	OK

	Huawei 
	
	Same as for Table 2-1
	

	Qualcomm
	OK
	OK
	OK

	MTK
	Ok
	Consider AGC. 

We suggest to follow the requirements of NCSG in here and hence the number of samples is equal to 8 samples.
	Ok

	Intel
	OK
	OK. As the SSB detection is after PSS/SSS, no AGC needed.
	OK

	CATT
	
	Same for table 2-1
	Same for table 2-1



Table 3-2: Measurement period for FR2: 
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]x [scaling_factor 2]) x [meas_cycle] ) x [CSSF]
	
	Low_bound
	meas_samples: Mpss/sss_sync_inter  
	scaling_factor:
M2 depending on DRX
	scaling_factor: Kp
Scale factor for SMTC non-overlapping with measurement gap
	scaling_factor: Klayer1_measurement
Scale factor for L1 measurements RS non-overlapping with measurement gap
	Meas_cycle
	CCSF

	
	
	
	
	
	
	
	

	Modertor
	200ms when no DRX or DRX cycle≤ 320ms
	3
	Same as that for Time period for PSS/SSS detection


	Company1
	
	
	
	
	
	
	

	Apple
	Ok
	Ok
	Same as that for Time period for PSS/SSS detection.

	Nokia
	200ms when no DRX or DRX cycle≤ 320ms
	9.3.9.2 uses 5 samples. Do we have justification for 3?

Or was it related to the time index detection?
	Same as that for Time period for PSS/SSS detection

	Same as Kp in 9.3.9.1
	Same as Klayer1 in 9.3.9.1
	SMTC period when No DRX;
max(SMTC period,DRX cycle) when DRX cycle ≤ 320ms;
DRX cycle when DRX cycle>320ms
	CSSFinter
Why do we need differentiation for CSSF?

	Ericsson
	OK
	AGC
	Same as that for Time period for PSS/SSS detection

	Huawei 
	
	Same as for Table 2-1
	

	Qualcomm
	400ms when no DRX or DRX cycle 320ms. This is about FR2
	Same Mpss/sss_sync_inter   in 9.3.9.1 for FR2 per different power class.
	Ok

	MTK
	It should be 400
	Consider AGC. Hence, follow requirements from NCSG for different power classes.
	Ok

	Intel
	OK
	OK. As the SSB detection is after PSS/SSS, no AGC needed.
	Same as that for Time period for PSS/SSS detection



Table 4-1: Time period for time index detection (FR1)
max( [low_bound], ceil( [meas_samples] x [scaling_factor1]) x [meas_cycle] ) x [CSSF]
	
	Low bound
	meas_samples
	scaling_factor:
M2 depending on DRX
	scaling_factor1:
Scale factor for SMTC overlapping with measurement gap
	Meas_cycle
	CCSF

	
	
	
	
	
	
	

	Moderator (Agreement R4#105)
	120ms when no DRX or DRX cycle≤ 320ms
	3
	Same as that for Time period for PSS/SSS detection


	Company1
	
	
	
	
	
	

	Apple
	Ok
	ok
	Same as that for Time period for PSS/SSS detection.

	CMCC
	
	OK
	

	Nokia
	120ms when no DRX or DRX cycle≤ 320ms
	3
	Same as that for Time period for PSS/SSS detection

	Same as Kp in 9.3.9.1
	SMTC period when No DRX;
max(SMTC period,DRX cycle) when DRX cycle ≤ 320ms;
DRX cycle when DRX cycle>320ms
	CSSFinter
Why do we need differentiation for CSSF?

	Huawei 
	
	Same as for Table 2-1
	
	
	
	

	Qualcomm
	OK
	OK
	Same as that for Time period for PSS/SSS detection

	MTK
	Ok
	Ok
	Same as that for Time period for PSS/SSS detection

	Intel
	OK
	OK. As the SSB detection is after PSS/SSS, no AGC needed. 
	Same as that for Time period for PSS/SSS detection



Table 4-2: Time period for time index detection (FR2)
max( [low_bound], ceil( [meas_samples] x M2 x [scaling_factor 1]x [scaling_factor 2]) x [meas_cycle] ) x [CSSF]
	
	Low_bound
	meas_samples: Mpss/sss_sync_inter  
	scaling_factor:
M2 depending on DRX
	scaling_factor1: Kp
Scale factor for SMTC non-overlapping with measurement gap
	scaling_factor2: Klayer1_measurement
Scale factor for L1 measurements RS non-overlapping with measurement gap
	Meas_cycle
	CCSF

	
	
	
	
	
	
	
	

	Moderator
	120ms when no DRX or DRX cycle≤ 320ms
	3
	Same as that for Time period for PSS/SSS detection


	Company1
	
	
	
	
	
	
	

	Apple
	Ok
	Ok
	Same as that for Time period for PSS/SSS detection.

	Nokia
	120ms when no DRX or DRX cycle≤ 320ms
	3
	Same as that for Time period for PSS/SSS detection

	Same as Kp in 9.3.9.1
	Same as Klayer1 in 9.3.9.1
	SMTC period when No DRX;
max(SMTC period,DRX cycle) when DRX cycle ≤ 320ms;
DRX cycle when DRX cycle>320ms
	CSSFinter
Why do we need differentiation for CSSF?

	Huawei 
	
	Same as for Table 2-1
	
	
	
	
	

	Qualcomm
	200ms for FR2-2
	MSSB_index_inter at 9.3.9.1
	Same as that for Time period for PSS/SSS detection

	Same as that for Time period for PSS/SSS detection
	N/A for FR2-2
	Same as that for Time period for PSS/SSS detection
	Same as that for Time period for PSS/SSS detection

	MTK
	200 for FR2-2
	Ok
	Same as that for Time period for PSS/SSS detection apart from Klayer1_measurement

	Intel
	OK
	OK. As the SSB detection is after PSS/SSS, no AGC needed.
	Same as that for Time period for PSS/SSS detection






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: Qualcomm, Intel, CATT, xiaomi , OPPO, Huawei, MTK,vivo
· No need to establish the mapping between UE’s indication for NeedForGaps and NCSG
· Option 1a: CATT, MTK, Huawei，ZTE
· NeedForGapsInfoNR and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE
· Option 2: Nokia
· [bookmark: _Toc131949619][Rel 18 NeedForGapsInfoNR] and NeedForGapNCSG-InfoNR may be enabled for the same UE at the same time
· Option 3: Ericsson
· Postpone until RAN4 has a clear understanding on NeedForGaps requirement.
· Option 4: Ericsson
· NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time, but NW can alternatively switch between NeedForGaps and NCSG once both UE and NW support NeedForGaps and NCSG.
· Recommended WF
· Continue discussion. Companies can check whether Option 3 is agreeable.
	Company
	Comments

	Apple
	If [Rel 18 NeedForGapsInfoNR] and NeedForGapNCSG-InfoNR can NOT be enabled for the same UE at the same time, then no need to establish the mapping between UE’s indication for NeedForGaps and NCSG.
However, if [Rel 18 NeedForGapsInfoNR] and NeedForGapNCSG-InfoNR can be enabled for the same UE at the same time, some restriction is needed in UE reporting in NeedForGaps and NCSG. The intention is to avoid potential confusion. For instance, UE shall not indicate gap/interruption is needed in NeedForGaps while gap/interruption is not needed in NCSG for the same band. 

	Nokia
	We think we need either Option 2 or a mapping between NCSG and no-gap-with interruption. 
As shown in our paper, if we are not able to configure NCSG and NFG report at the same time, the network needs additional RRC reconfiguration and additional RRC processing time in order to check all of the UE capabilities before making a decision. 

	Ericsson
	Option 2/3/4
Same understanding as Nokia.
It’s important to build a mapping between NCSG and NFG. Otherwise, additional RRC reconfiguration and additional RRC processing time is needed.
We suggest to postpone the discussion until a solid NeedsForGaps requirement.

	Huawei 
	Support option 1 and 1a. 
On option 2, UE measurement behavior would be unclear when both are configured, e.g. should UE expect NCSG configuration or not when it reports ‘ncsg’ and ‘nogap-interruption’?
On option 3, we are not sure if this issue depends on the exact requirements. 
Option 4 is fine, but we do not think it requires a mapping between two report signaling. 

	Qualcomm
	Support option1. We recommend postpone this discussion until RAN2 reply LS regarding signaling details. 

	ZTE
	Prefer Option 1 and 1a.
In our view, both NeedForGapInfoNR and NeedForGapNCSG-InfoNR can indicate to NW whether a measurement gap is needed or not. And, in RAN2, it has been agreed that no need to allow simultaneous configurations on Rel-16 NeedForGap and Rel-17 NCSG reporting.


	Xiaomi
	Support option 1 and 1a.

	MTK
	In general, we don’t see the need to support the mapping between the two features because the requirements are different. Yet, we can wait for RAN2 to reply to our LS.

	vivo
	Even both the two features are configured for a UE each feature should be clear enough to be self explanation hence we do not see the necessity to build this mapping. 

	Nokia
	As explained in our paper, if there is no mapping or if NCSG and NFG-rel18 cannot be reported in the same message there is an increase in the time for configuring the UE. 
The signaling diagram below shows that. After every new RRC reconfiguration there will be RRC processing delay. SO if the network is trying to check the possible cases for avoiding a measurement gap, the network would need to request needForNCSG, followed by NFG-rel18, followed by the gap configuration. 

If there is a mapping between NCSG and NFG or if both can be reported simultaneously, this problem can be avoided. 

[image: ]

	Intel
	Support option1. We can wait for RAN2 to reply to our LS

	CATT
	Support option 1 and 1a. the mentioned signaling in this issue are R16/17 signalings, not sure it is related to the R18 definition.  

	OPPO
	Support option 1 and 1a.




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
· Option 1: Nokia, MTK, ZTE
· [bookmark: _Toc118644731][bookmark: _Toc118748532][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
· Option 2: CATT
· Postpone after RAN2 signaling design is clear


· Recommended WF
· Continue discussion. Since the issues depends on how to ignalling ‘NCSG in Rel17’ and ‘Needforgap in Rel18’, moderator suggest to agree Option 2. 
	Company
	Comments

	XXX
	

	Apple
	Option 1 is ok in general. But we have been questioning the necessity of discussion on this issue. All agreements for this topic will be specified only in R18 specs. By default it has no impact on R17 or earlier release products. Since there is no requirement in earlier release, there is no compatibility issue as well.

	Nokia
	Option 1
It is important that whatever requirements we define are not impacting performance of Ues and gNBs on the field. 

	Ericsson
	Option 1

	Huawei 
	Fine with option 2.

	Qualcomm
	Support option1. As RAN4 define the requirement in R18, there is no spec impact on earlier release. However, we also agree that it depends on how RAN2 design signaling. We can discuss later after RAN2 reply LS. 

	ZTE
	Prefer Option 1.

	Xiaomi
	Support option 1, also fine with oprion 2.

	MTK
	Prefer option 1 because we don’t believe there should be impact on previous releases. Yet, we can wait for RAN2 LS reply.

	Vivo
	Prefer option 1

	Intel
	Option 1 is fine in principle.

	CATT
	Support option 2, need to wait for the signaling design. 

	OPPO
	Both options are fine for us.



Issue 1-3-3: Impacts on the legacy UE behavior 
· Proposals 
· Proposal 1: ZTE
· It is up to NW what reporting capability is used for reporting when both R17 and R18 reporting capability are supported
· Proposal 2: Nokia
· Indication of “no-gap” as part of needForGaps or needForGapsNCSG means no-gap Case 1 (no gap without interruption)
· Proposal 3: MTK, Huawei
· [bookmark: _Ref131972169]RAN4 doesn’t need to further clarify the meaning of value ‘no-gap’ in NeedForGap Rel-16 signalling.
· Proposal 4: CATT
· Postpone after RAN2 signaling design is clear


· Recommended WF
· From moderator perspective, P1,2,3 are depended on the exact ignalling. Thus, we can agree P4 in the current stage. 
	Company
	Comments

	XXX
	

	Apple
	Support proposal 3.

	Nokia
	Proposal 2. 
The existing Rel17 requirements do not mention anywhere interruptions, so it is clear that no—gap means no interruption. 

	Ericsson
	proposal 3

	Huawei 
	[bookmark: OLE_LINK1]Support P3, but also fine with P4.

	Qualcomm
	We support proposal 3.

	ZTE
	Fine wth Proposal 4.

	Xiaomi
	Support P3, but also fine with P4.

	MTK
	We discussed this in length. We believe it is better not to impact existing requirements and releases. Hence, support proposal 3.

	vivo
	Support option 3

	Intel
	Actually RAN4 has clearly define UE behavior when indicate ‘no-gap’(even this signaling is TBD).So we support P3. 

	CATT
	Support P4, need to wait for the signaling design. 

	OPPO
	Proposal 3 and 4 are fine.



Sub-topic 1-4: Scheduling restriction
Issue 1-4-1: Scheduling restriction causes 
· Proposals
· Option 1: Nokia,vivo, OPPO, ZTE
· [bookmark: _Toc118748537][bookmark: _Toc118614885][bookmark: _Toc118644736]whether the UE supports simultaneousRxTxInterBandCA in FR1. 
· [bookmark: _Toc118614886][bookmark: _Toc118122623][bookmark: _Toc118120845][bookmark: _Toc118122550][bookmark: _Toc118644737][bookmark: _Toc118748538]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.
· 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).  
	Company
	Comments

	XXX
	

	Apple
	Agree with moderator that requirement framework in NCSG scheduling restriction can be used as starting point. Note that details are FFS, e.g. there is no concepts such as VIRP and ML. Scheduling restrictions may apply to all SMTC associated with interruption location, which is being discussed in other issue.

	Nokia
	We are fine with option 1 and 1a. Those are conditions also used for NCSG

	Ericsson
	Fine option 1
Do we need to introduce IBM case in option 1a?

	Huawei 
	All the scheduling causes in 9.3.10.3 would apply, including 
· whether the UE supports simultaneousRxTxInterBandCA in FR1
· whether the UE supports simultaneousRxDataSSB-DiffNumerology for intra-band 
· whether IBM is supported in FR2
deriveSSB-IndexFromCellInter-r17 will impact how many symbols are restricted but is not a cause of restriction. 

	Qualcomm
	We are okay with option1a. Also we are fine to use 9.3.10.3 as baseline. 

	ZTE
	We agree with option1. The IE simultaneousRxTxInterBandCA indicates whether UE supports simultaneous transmission and reception or not. For UE incapable of simultaneousRxTxInterBandCA, some extra restrictions should be applied. The IE DeriveSSB-IndexFromCellInter-r17 indicates the time alignment characteristic of network, and the restrictions may be reduced with this IE enabled. Besides, both of them are commonly applied for inter-freq measurement without gap and with NCSG. 

	Xiaomi
	Support to take 9.3.10.3 as baseline.

	MTK
	We can use the same principles from NCSG requirements in 9.3.10.3. However, unlike NCSG, NFG has no interruption location defined and hence it should further studied on how to handle that.

	vivo
	OK with option 1. Ok with the recommended WF

	Intel
	We can use the same principles from NCSG requirements in 9.3.10.3. The detailed restriction can be FFS.

	CATT
	Fine with option 1 and 1a. 

	OPPO
	Options 1 and 1a should be supported. If IBM capability is supported by the UE, simultaneous reception from target measurement band and serving cell can be supported, therefore the scheduling restrictions are different from UE without such capability. This is similar as NCSG. 



Issue 1-4-2: Whether scheduling restriction requirements shall be defined 
· Proposals
· Option 2 : Qualcomm
· No need to introduce scheduling restriction due to interruption for performing inter-frequency measurements. 
· Option 3: Apple
· If interruption ratio framework is agreed without clear interruption location, scheduling restriction shall apply on all the SMTC in the MO indicated with [interruption] in NeedForGaps.
· Recommended WF
· Continue discussion. 
	Company
	Comments

	XXX
	

	Apple
	We assume interruption ratio being discussed in issue 1-1-5 only counts the interruption due to RF/BB preparation for measurement. If no scheduling restriction is defined and replaced by interruption, then the interruption ratio needs to be increased. Considering it is very time consuming to quantify the interruption due to replacement of scheduling restriction. We proposal to still define scheduling restriction. Details can be FFS due to e.g. whether exact interruption location will be specified or not.

	CMCC
	Option 3 is not preferred, which is too pessimistic and have negative impact on throughput.

	Nokia
	Not clear. 
We would like to clarify Option 2. 
Does that mean that a UE signaling no-gap is always supporting IBM, simultaneousRxTxInterBandCA, simultaneousRxDataSSB-DiffNumerology-Inter-r16?

	Ericsson
	We agree UE is not expected interruption/scheduling restriction in every SMTC, but different with interruption. NW should know the scheduling restriction positions.
Furthermore, in legacy R15, even for intra-frequency wo gap, there is also no limitation on scheduling restriction positions.
Thus, RAN4 can further study how to solve the issue or follow the legacy measurement without gap logic.

	Huawei 
	Support option 3. 

	Qualcomm
	To further clarify option2, this is not about scheduling availability from not supporting simultaneousRXTX capability as we commented at issue 1-4-1 and we assume interruption location is not defined. Assuming interruption location is not defined, how scheduling restriction is defined due to the interruption? Even if scheduling restriction is applied every single SMTC, it may introduce more throughput loss than [1.25]% of missing ACK/NACK due to interruption.  

	ZTE
	Support introducing scheduling restriction due to interruption.  With scheduling restriction, we can get better system performance.e.g. in the mixed SCS case.

	MTK
	We can use the NCSG requirements in 9.3.10.3 as baseline requirements. However, unlike NCSG, NFG has no interruption location defined and hence the scheduling availability should apply to all SMTC considered for measurements. Thus, we support option 3.

	Intel
	Support Option 3. 

	CATT
	Need to define the scheduling restriction since the interruption is not expected for every SMTC. Option 3 needs further study since the interruption restriction is still under discussion. 

	OPPO
	Support option 3.



Issue 1-4-3: On top of which existing requirements to define scheduling restriction requirements 
· Proposals
· Option 1: Apple, CMCC, Intel, OPPO, Huawei, MTK, ZTE, E///, vivo
· 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, vivo
· 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.
· Recommended WF
· Continue discussion.
	Company
	Comments

	XXX
	

	Apple
	Requirement framework in NCSG scheduling restriction can be used as starting point. Note that details are FFS, e.g. there is no concepts such as VIRP and ML. Scheduling restrictions may apply to all SMTC associated with interruption location, which is being discussed in other issue.

	CMCC
	Pending on Issue 1-4-2. If scheduling restriction requirements need to be specified, we are fine with Option 1.

	Huawei 
	Support option 1 and 1a.
On option 2, requirements in 9.2.5.3 or 9.3.9.3 do not consider the case where inter-frequency MO is in a different band from all serving cells.

	Qualcomm
	we are fine to use 9.3.10.3 as baseline.

	ZTE
	Option 1 is preferred. Scheduling restriction in option 1 take deriveSSB-IndexFromCellInter-r17 into consideration.

	Xiaomi
	Fine with option 1 and 1a

	MTK
	We support Option 1. Also, option 1a is not contradicting and aligns with existing specs.

	vivo
	OK with option 1

	Intel
	Option 1

	CATT
	Fine with option 1. 

	OPPO
	Support option 1.



Issue 1-4-3: Default SMTC pattern
· Proposals
· Option 1: vivo, Huawei
· No
· Recommended WF
· Option 1 can be agreed. 
	Company
	Comments

	XXX
	

	Apple
	Fine with option 1.

	Ericsson
	Pending on issue 1-4-2.

	Huawei 
	Support option 1.

	ZTE
	It is too early to discuss.

	MTK
	Can be FFS or no need to consider it.

	Intel
	Option 1. And can be FFS also.

	OPPO
	Support option 1.



Companies views’ collection for 1st round 
0. Open issues 

0. CRs/TPs comments collection
For close-to-finalize Wis and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



0. Summary for 1st round 
1. Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	Status summary 

	Issue 1-1-1: Framework of the interruption requirements
Status:  Follow GTW’s agreement
Tentative agreements: 
· GTW Agreements
· Define interruption length and ratio
· FFS on possible restrictions for interruptions
· Option 1: The UE is only allowed to cause interruptions on PCell or activated Scell(s) immediately before and after an SMTC. The UE is not expected to cause interruption on each SMTC occasion.
· Option 2: The UE is only allowed to cause interruptions on Pcell or activated Scell(s) in the certain time window before and after an SMTC. 
· Other options are not precluded.

Recommendations for 2nd round: To be further discussed the open issues in 2nd round email discussion. 
· FFS on possible restrictions for interruptions
· Option 1: The UE is only allowed to cause interruptions on PCell or activated Scell(s) immediately before and after an SMTC. The UE is not expected to cause interruption on each SMTC occasion.
· Option 2: The UE is only allowed to cause interruptions on Pcell or activated Scell(s) in the certain time window before and after an SMTC. 
· Other options are not precluded

	Issue 1-1-2: Requirements on the interruption length , if allowed
Status: Either Option 1 or Option 2 can be supported by companies.   
Tentative agreements: 
N.A.
Recommendations for 2nd round: Companies can further discuss the following candidates options in WF in 2nd  round. 
· Option 1:  Apple, Intel,  xiaomi, vivo, OPPO, Huawei, MTK
· As a starting point, the interruption length can be same as VIL 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, CMCC, Nokia, ZTE, Ericsson
· 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.


	Issue 1-1-3: Requirements on the interruption location , if allowed
Status: According to GTW’s agreement, we can further discuss the possible and feasible interruption restriction instead of interruption exact location in issue 1-1-1
Tentative agreements: N.A
Recommendations for 2nd round: No need further discussion on this issue. For the interruption location restriction, we can continue discussion in issue 1-1-1


	Issue 1-1-4: Lower bound of measurement cycles for NeedForGaps measurement
Status: Follow GTW’s agreement 
Tentative agreements: 
GTW agreement:
· Introduce a lower bound for NeedForGaps measurement as [80]ms

Recommendations for 2nd round: No further discussion are needed. 

	Issue 1-1-5: Requirements on the interruption ratio , if allowed
Status: Follow GTW agreements
Tentative agreements: 
· GTW Agreements
· Interruption ratio is defined as follows: 
· 80ms ≤ Tcycle < 160ms: up to [2.50%] probability of interruption
· 160ms ≤ Tcycle < 320ms: up to [1.25%] probability of interruption
· 320ms ≤ Tcycle: up to [0.625%] probability of interruption
· FFS if the interruption rate can be captured in equation format
· Do not define requirement for the case Tcycle < 80ms
· FFS if interruption ratio applies to a single frequency layer or all frequency layers
· Tcycle definition is FFS
· Option 1: Tcycle = SMTC x CSSF x Kp
· Other options are not precluded

Recommendations for 2nd round: Continu discussion are needed. The following candidates options will captured in WF for 2nd round discussion.
· FFS if interruption ratio applies to a single frequency layer or all frequency layers
· FFS on Tcycle definition 
· Option 1: Tcycle = SMTC x CSSF x Kp
· Other options are not precluded 

	Issue 1-1-6: Principle to define interruption ratio, if allowed
Status: Follow GTW’s agreement.  
Tentative agreements: N.A
Recommendations for 2nd round: No further discussion needed since how to define the detailed ratio can follow GTW’s agreement in issue 1-1-5. 

	Issue 1-1-7: Trade-off between interruption ratio and measurement delay
Status: Depending on issue 1-1-5.  
Tentative agreements: N.A
Recommendations for 2nd round: Can be postpone after RAN4 conclude issue 1-1-5. The following option will be captured in WF.
· Option 1: E///
· RAN4 to introduce a NW indicator KNeedForGaps to reduce the total interruption ratio

	Issue 1-1-8: On the availability of spare RF chain
Status: Some companies raised the concerns on the proposal itself (e.g. what the motivation of this P1)  
Tentative agreements: N.A
Recommendations for 2nd round: Postponed to the future meeting. Moderator suggested the proponent of P1 can further clarify and make more clear proposal in the next meeting if necessary. 

	Issue 1-1-9: DRX based interruption ratio, if allowed
Status: Need for further discussion.    
Tentative agreements: N.A
Recommendations for 2nd round: Moderator suggested to focus on ‘non-DRX’ case firstly. So we could postpone the discussion on ‘DRX’ case in the future meeting. The following option will be captured in WF.
· FFS on DRX based interruption ratio
· Option 1: E///
· When DRX cycle is equal or smaller than 320ms, 
· no interruption is expected when configured SMTC occasions are misalignment with DRX ON duration; 
· otherwise, the interruption ratio is min(K, 2*L/(KNeedForGaps,i *1.5* max(DRX cycle, SMTCi) *CSSFi)). 
· When DRX cycle is larger than 320ms, no interruption is expected

	Issue 1-2-1: Requirement for intra/inter-freq measurement without gap when interruption allowed (case 2)
Status: No discussion in 1st round because of dependency on issue 1-1-1 
Tentative agreements: N.A.

Recommendations for 2nd round: According to GTW’s agreements on issue 1-1-1, there is not explicit interruption location defined as NCSG. Thus, moderator suggest to take the requirements for deactivated SCell measurement in 9.2.5 in TS38.133 as the baseline to define case 2 requirements with the following necessary updates:
· Updated the definition of intra/inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘nogap-withinterruption[TBD]’ via ‘needForGap-r18[TBD]’ 
· Updated the scaling factor because of the measurement gap overlapping (Kp )
·  Updates on CSSFoutside_gap

Therefore, moderator encourages companies provide views on these factors of which the measurement period requirement is composed in the tables in WF.
	Sub-issues
	Proposals on
	Example from Moderator
	Company’s view

	Framework of requirements
	Definition updated
	If UE indicate ’nogap-withinterruption[TBD] via NeedForGapInfoNR-r18[TBD], UE shall be able to identify a new detectable intra/inter frequency cell within….
	

	
	Requirements for both index is known and unknow
	Tidentify_inter_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured) or deriveSSB-IndexFromCellInter-r17 is configured for the FR1 and FR2-1 target frequency layers and and UE supporting [recognition of deriveSSB-IndexFromCellInter]. Otherwise UE shall be able to identify a new detectable intra/inter frequency cell within Tidentify_intra/inter_with_index.
	

	
	Main components within the requirements
	Tidentify_intra/inter_without_index = (TPSS/SSS_sync + T SSB_measurement_period) ms
Tidentify_intra/inter_with_index = (TPSS/SSS_sync + T SSB_measurement_period + TSSB_time_index) ms
	

	Common parameters among {TPSS/SSS , T SSB_measurement , TSSB_time_index}
	scaling_factor1:
M2 depending on DRX
	M2=1.5 when DRX cycle ≤ 320ms
	

	
	scaling_factor 2:
Scale factor for SMTC overlapping with measurement gap
	FFS
	

	
	scaling_factor 3: Klayer1_measurement
Scale factor for L1 measurements RS non-overlapping with measurement gap
	FFS
	

	
	Meas_cycle
	FFS: e.g. 
replace “measCycleSCell” wih Tcycle ( depending on issue 1-1-5)
	

	
	CCSFintra/inter
	FFS
	

	
	
	
	

	
	
	
	

	Time period for PSS/SSS detection for FR1:
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]) x [scaling_factor 2]x [meas_cycle] ) x [CSSF]

	Low bound
	600ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	5 and FFS on additional samples for AGC
	

	Time period for PSS/SSS detection for FR2:
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]x [scaling_factor 2] x [scaling_factor 3])) x [meas_cycle] ) x [CSSF]

	Low bound
	600ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	5 and FFS on additional samples for AGC
	

	
	
	
	

	Measurement period for FR1: 
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]) x [scaling_factor 2]x [meas_cycle] ) x [CSSF]

	Low bound
	200ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	3
	

	Measurement period for FR2: max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]x [scaling_factor 2] x [scaling_factor 3])) x [meas_cycle] ) x [CSSF]

	Low bound
	200ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	3
	

	
	
	
	

	Time period for time index detection (FR1)
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]) x [scaling_factor 2]x [meas_cycle] ) x [CSSF]

	Low bound
	120ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	3
	

	Time period for time index detection (FR2):
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]x [scaling_factor 2] x [scaling_factor 3])) x [meas_cycle] ) x [CSSF]

	Low bound
	120ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	3
	

	
	
	
	





	Issue 1-2-2: Requirement for inter-freq measurement without gap without intteruption (Inter-f case 1)
Status: Companies have concerns on the framework the requirements but some of parameters need to be FFS.
Tentative agreements: 
· The requirements for inter-frequency case 1can be defined by reusing 9.3.9 framework in TS38.133. e.g.
· Requirements for both index is known and unknow 
· The following updates needed can be FFS:
· Updated the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap.  
· Measurement samples needed for the induvial process (PSS/SSS detection, measurement and SSB index detection 
· Measurement cycles definition
· Updated the scaling factor because of the measurement gap overlapping (Kp )
·  Updates on CSSFoutside_gap

Recommendations for 2nd round: Further discussion is needed. Companies can provide their view on the parameters below.
	Sub-issues
	Proposals on
	Example from Moderator
	Company’s view

	Framework of requirements
	Definition updated
	If UE indicate ’nogap-withinterruption[TBD] via NeedForGapInfoNR-r18[TBD], UE shall be able to identify a new detectable intra/inter frequency cell within….
	

	
	Requirements for both index is known and unknow
	Tidentify_inter_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured) or deriveSSB-IndexFromCellInter-r17 is configured for the FR1 and FR2-1 target frequency layers and and UE supporting [recognition of deriveSSB-IndexFromCellInter]. Otherwise UE shall be able to identify a new detectable intra/inter frequency cell within Tidentify_intra/inter_with_index.
	

	
	Main components within the requirements
	Tidentify_intra/inter_without_index = (TPSS/SSS_sync + T SSB_measurement_period) ms
Tidentify_intra/inter_with_index = (TPSS/SSS_sync + T SSB_measurement_period + TSSB_time_index) ms
	

	Common parameters among {TPSS/SSS , T SSB_measurement , TSSB_time_index}
	scaling_factor1:
M2 depending on DRX
	M2=1.5 when DRX cycle ≤ 320ms
	

	
	scaling_factor 2:
Scale factor for SMTC overlapping with measurement gap
	FFS
	

	
	scaling_factor 3: Klayer1_measurement
Scale factor for L1 measurements RS non-overlapping with measurement gap
	FFS
	

	
	Meas_cycle
	SMTC period when No DRX;
max(SMTC period,DRX cycle) when DRX cycle ≤ 320ms;
DRX cycle when DRX cycle>320ms
	

	
	CCSFintra/inter
	FFS
	

	
	
	
	

	
	
	
	

	Time period for PSS/SSS detection for FR1:
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]) x [scaling_factor 2]x [meas_cycle] ) x [CSSF]

	Low bound
	600ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	5
	

	Time period for PSS/SSS detection for FR2:
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]x [scaling_factor 2] x [scaling_factor 3])) x [meas_cycle] ) x [CSSF]

	Low bound
	600ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	5
	

	
	
	
	

	Measurement period for FR1: 
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]) x [scaling_factor 2]x [meas_cycle] ) x [CSSF]

	Low bound
	200ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	3
	

	Measurement period for FR2: max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]x [scaling_factor 2] x [scaling_factor 3])) x [meas_cycle] ) x [CSSF]

	Low bound
	200ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	3
	

	
	
	
	

	Time period for time index detection (FR1)
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]) x [scaling_factor 2]x [meas_cycle] ) x [CSSF]

	Low bound
	120ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	3
	

	Time period for time index detection (FR2):
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]x [scaling_factor 2] x [scaling_factor 3])) x [meas_cycle] ) x [CSSF]

	Low bound
	120ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples
	3
	




	Issue 1-3-1: Mapping between NeedForGap and NCSG capabilities when UE supports both of them
Status:  No consensus on this issue. But so far we can postpone this issue until the signaling and requirements for NFG are stable enough.
Tentative agreements: N.A.
Recommendations for 2nd round:  No further discussion needed. Postpone this issue until the signaling and requirements for NFG are stable enough.

	Issue 1-3-2: UE behaviors mismatch between UE and NW 
Status:   There are still diverse view on this issue.
Tentative agreements: N.A.
Recommendations for 2nd round:  No further discussion needed. Postpone the issue until the signaling for NFG are stable enough.

	Issue 1-3-3: Impacts on the legacy UE behavior 
Status:  Majority companies can support Proposal 3 but one company suggest to be FFS. Moderator thought according to RAN4 previous discussion, the common understanding for ‘no-gap’ indicated via Rel16 signaling should not be changed. 
Tentative agreements: 
· For the legacy UEs, RAN4 doesn’t need to further clarify the meaning of value ‘no-gap’ in Rel-16 NeedForGap signalling.
Recommendations for 2nd round:  No further discussion needed. Companies can check this tentative agreement in WF in 2nd round.

	Issue 1-4-1: Scheduling restriction causes
Status:  Majority companies can agree to take the principle to define scheduling restriction for Rel17 NCSG as the start point. 
Tentative agreements: 
All the scheduling causes in 9.3.10.3 could be considered when we define the scheduling requirements for NFG, including 
· whether the UE supports simultaneousRxTxInterBandCA in FR1
· whether the UE supports simultaneousRxDataSSB-DiffNumerology for intra-band 
· whether IBM is supported in FR2
Recommendations for 2nd round:  No further discussion needed. Companies can check this tentative agreement in WF in 2nd round. 

	Issue 1-4-2: Whether scheduling restriction requirements shall be defined 
Status:  Majority companies can support Option 3.  
Tentative agreements: 
· Scheduling restriction when UE indicated ‘nogap-withinterruption[TBD]’ via ‘NeedforGaps-r18[TBD] shall be defined. 
Recommendations for 2nd round:  Further discussion is needed. Companies can check this tentative agreement in WF in 2nd round.

	Issue 1-4-3: On top of which existing requirements to define scheduling restriction requirements
Status:  All companies can support Option 1.  
Tentative agreements: 
· The requirements for NCSG (TS38.133 v17.6.0 9.3.10.3) can be taken as start point to define scheduling availability.
· FFS on the specific issues need to be updated
Recommendations for 2nd round:  Further discussion is needed. Companies can check this tentative agreement in WF in 2nd round.

	Issue 1-4-4: Default SMTC pattern
Status:  No sufficient discussion.  
Tentative agreements: N.A.
Recommendations for 2nd round:  Further discussion is needed. The following option was captured in WF.
· FFS on default SMTC pattern


	




1. CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



0. Discussion on 2nd round (if applicable)


Topic #2: inter-RAT measurement without gap(AI 5.10.3.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304078
	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: Regarding additional capability to support inter-RAT measurement without gap with mixed numerology, it is ok to be considered at scheduling restriction. 
Proposal 4: For Frameworks used to define inter-RAT NR measurement without gap (case a-1), ok with option 1b and option 2a. 
Proposal 5: For framework used to define inter-RAT LTE measurement without gap (case b-1), support option 2a. 
Proposal 6: Regarding scheduling restriction for inter-RAT NR measurement, for case a-1, the existing scheduling availability specified for inter-frequency measurements with NCSG defined in TS 38.133 section 9.3.10.3 can be applied, i.e., option 2.
Proposal 7: Regarding scheduling restriction for inter-RAT LTE measurement, support proposal 1 to clarify the conditions where scheduling restrictions apply. For issue 2-3-9, support to define effective measurement window for inter-RAT LTE measurement, i.e., option 1.    
Proposal 8: For the searcher limitation, inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported.    
Proposal 9: For the CSSF, support option 1, update CSSF. 
Proposal 10: Suggest to discuss this issue after feature’s requirements are stable, i.e., option 2. 


	R4-2304214
	Nokia, Nokia Shanghai Bell
	Observation 1: RRC signaling for NCSG reporting includes NeedForGapNCSG-ConfigEUTRA-r17 and NeedForGapNCSG-InfoEUTRA-r17
Observation 2: NeedForGapNCSG-InfoEUTRA-r17 is not an extendable IE.
Observation 3: NeedForGapNCSG-InfoEUTRA-r17 provides information per band.
Observation 4: UE capabilities for gapless measurements in Intra frequency is reported per serving cell in NeedForGapsInfoNR-r16 and NeedForGapNCSG-InfoNR-r17.
Proposal 1: New Ies for configuration and information to be defined for gapless interRAT measurements for  Case b-1 and Case b-2 based on NeedForGapNCSG-ConfigEUTRA-r17 and NeedForGapNCSG-InfoEUTRA-r17.
Proposal 2: New IE for inter-RAT reporting to follow approach from NeedForGapNCSG-ConfigEUTRA-r17 and NeedForGapNCSG-InfoEUTRA-r17 and allow UE to report:
8. For Case b-1 report need for gaps per band
b.	For Case b-2 report need for gaps per serving cell ID
Proposal 3: RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.


	R4-2304234
	Intel Corporation
	Capabilities
Proposal 1: UE capability to support the inter-RAT LTE measurement without gap case b-1 can be based on ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRA IE [4] ONLY.
Proposal 2: A new IE for UE capability to support the inter-RAT LTE measurement without gap case b-2 can be defined. And RAN4 can take the capability to support Rel-16 inter-frequency measurement without MG (e.g. ‘no-gap’) as a baseline. 
Proposal 3: For inter-RAT NR, the new capability defined in TS36.133[5] to support the mixed numerology is needed.
RRM requirements
Observation 1: For the inter-RAT NR measurement case a-1 the requirements can be different when UE reporting the two different capabilities (e.g nogap-withint and nogap-noint).
Proposal 3： Prioritize the requirement for case a-1 without gap and no interruption allowed.
Proposal 4: For the inter-RAT NR measurements without gap (case a-1), the requirements can be defined as: 
· the requirements shall be differentiated for TDD and FDD. 
· And the requirements can be included by 
· Tidentify_irat_without_index = (TPSS/SSS_sync_irat + T SSB_measurement_period_irat) ms
· 	Tidentify_irat_with_index = (TPSS/SSS_sync_irat + T SSB_measurement_period_irat + TSSB_time_index_irat) ms
· For the specific the requirement items above can be based on these defined in TS36.133 8.1.2.4.21 and 8.1.2.4.22. but remove “MGRP” from the formulation of the measurement cycle, e.g.
Table 8.1.2.4.21.1.1-1: Time period for PSS/SSS detection (Frequency range FR1) [5]
	Condition NOTE1,2
	TPSS/SSS_sync_irat

	No DRX
	Max(600ms, 8  SMTC period)  Nfreq

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(81.5)  Max(SMTC period, DRX cycle))  Nfreq

	DRX cycle > 320ms 
	8  DRX cycle  Nfreq

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in section 5.




Table 8.1.2.4.21.1.1-5: Measurement period for inter-RAT measurements (Frequency range FR1)[5]
	Condition NOTE1,2
	TSSB_measurement_period_irat

	No DRX
	Max(200ms, 8  SMTC period)  Nfreq

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5)  Max(SMTC period, DRX cycle))  Nfreq

	DRX cycle > 320ms
	8  DRX cycle  Nfreq

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in section 5.




Proposal 5: For the inter-RAT LTE measurements without gap (case b-1), the requirements can be defined as: 
· For the UE supporting ‘nogap-ncsg’ in NeedForNCSG-InfoEUTRAN , the requirements for UE measurements with NCSG defined in TS38.133 v17.8.0 9.3.10 can be reused. 
· The UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_without_index or Tidentify_inter_with_index 
· And the requirements can be included by 
· Tidentify_inter_without_index = (TPSS/SSS_sync_inter + T SSB_measurement_period_inter) ms
· Tidentify_inter_with_index = (TPSS/SSS_sync_inter + T SSB_measurement_period_inter + TSSB_time_index_inter) ms
For the specific items the requirement can follow these defined in TS38.133 9.3.10 with some necessary updates on the measurement cycle definition, e.g.
Table 9.3.10.1-1: Time period for PSS/SSS detection with NCSG (FR1)
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 8  LTE_CRS_period)  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*1.5)  Max(SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	8  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
Note 3: LTE_CRS_period can be [40ms]



Proposal 6:  For case b-2, the requirements can be defined based on the existing inter-frequency measurement without gap in TS38.133[3] 9.3.10. with the necessary updates on CSSFinterRAT and measurement cycle (e.g. replace SMTC period).
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.


	R4-2304289
	Apple
	Observation 1: NeedForGaps for inter-RAT LTE measurement is not supported in existing RAN2 design.
Proposal 1: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1.
Proposal 2: A new UE capability should be defined to support case b-2. Framework of inter-frequency measurement w/o gap for UE capable of interFrequencyMeas-NoGap-r16 in Rel16 can be taken as the baseline.
Proposal 3: Frameworks used to define inter-RAT NR measurement without gap: follow the requirements from NR inter-frequency requirements based on NeedForGaps ( depending on issue 1-2-1), considering both measurement with and without interruption.
Proposal 4: Framework used to define inter-RAT LTE measurement without gap (case b-1): the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133[3] 9.4. Tinter1=30ms and CSSFinterRAT needs to be updated to include gap-less LTE MO.
Proposal 5: interruption may or may not be needed for case b-1, depending on UE capability.
Proposal 6: Framework used to define inter-RAT LTE measurement without gap (case b-2): the requirements can be based on the existing inter-RAT LTE measurement requirements in TS38.133[3] 9.4, assuming Tinter1=30ms.
Proposal 7: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. The updates of CSSF requirements (e.g. CSSF_outside_gap) is needed.


	R4-2304383
	Qualcomm Incorporated
	Proposal: 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: 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: RAN4 shall define the applicability rule of the requirements for inter-RAT LTE measurement without gap for caseb-2 as UE is in DSS but LTE cell is not serving. 
Observation: 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: 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: It is not clear the motivation of defining additional capability for mixed numerology and what is the problem not having the capability. From our understanding, caseb-2 should not be considered as DSS is only supported for same numerology.
Proposal: No need to define additional capability for mixed numerology.  
Observation: Legacy Inter-RAT NR measurement can be reused for inter-RAT NR measurement without gap, but effective MGRP is not yet defined.
Proposal: 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. (e.g MGRP = 80ms)
Proposal: RAN4 consider the requirements in 9.4 inter-RAT LTE measurements as baseline and RAN4 needs to update definition of Tinter1 and CSSFinterRAT.
Proposal: Same delay requirements can be applicable for both case b-1 and case b-2.
Proposal: Multiple Tinter1 (30ms, 60ms) can be considered, and new indicator needs to be introduced for UE to indicate NW what Tinter1 is applied.


	R4-2304419
	CATT
	Proposal 1: For the interruption requirements for case a-1, reuse the conclusions on the interruption requirements for NeedForGapInfoNR. 
Proposal 2: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1.
Proposal 3: For case b-2, define a new UE capability and NW flag indicating whether inter-RAT measurement without gap when LTE CRS are fully contained within UE’s active BWP is supported and configured. 
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: 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 6: 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. 
Proposal 7: The interruption requirements for case b-1 can reuse that for case a-1 which is based on UE capability. And no interruption is assumed for case b-2. 
Proposal 8: For the scheduling restriction for inter-RAT NR measurement (case a-1), the existing requirements defined in 9.3.9.3 can be used as baseline. 
Proposal 9: For inter-RAT LTE measurement case b-1 and case b-2, the scheduling restriction can be defined based on principles such as whether UE support simultaneous Tx and Rx, whether UE support mixed numerology. 
Proposal 10: Inter-RAT LTE measurement without gap (case b-1 and 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-1 and b-2) can be defined separately based on the total number of LTE frequency layers.


	R4-2304593
	MediaTek inc.
	Proposal 1: RAN4 shall reuse existing capability where the UE indicates ‘nogap-noncsg’ and ‘ncsg’ via NeedForNCSG-InfoEUTRAN for the inter-RAT LTE measurement.
Proposal 2: RAN4 shall complete the requirements for NCSG inter-RAT to cover the scenario of ‘nogap-noncsg’.
Proposal 3: RAN4 shall not define additional capability for case b-1.
Proposal 4: RAN4 shall further study whether interruption is needed for case b-2 and to address the issues of AGC, and time and frequency offsets.
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 case b-2, RAN4 shall discuss the impact coming from AGC, time offset and frequency offset.
Proposal 10: 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 11: For scheduling restriction for inter-RAT LTE measurements, RAN4 should define SMTC pattern for LTE or effective measurement window, yet FFS for the overlap between the SMTC in LTE and NR.
Proposal 12: RAN4 shall delay the discussion on searcher limitation requirement until RAN4 reaches conclusion on parallel measurements.
Proposal 13: RAN4 shall keep the same searcher limitation, from Rel-15, for NR in the CSSF requirement or wait until RAN4 reaches a conclusion on parallel measurements.
Proposal 14: RAN4 shall define interruption for case a-1 and case b-1, while FFS for case b-2 to address the AGC and timing and frequency offsets.
Proposal 15: RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.


	R4-2304776
	Xiaomi
	Proposal 1: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1.
Proposal 2: New per-UE capability should be defined to support the inter-RAT LTE measurement requirements in case b-2.
Proposal 3: RAN4 to introduce Rel-18 UE signalling for NeedForGap capability to indicate UE supporting no gap with interruption for inter-RAT NR measurement. 
Proposal 4: 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 5: For inter-RAT LTE measurement without gap in both case b-1 and case b-2, the requirements can be defined based on the existing inter-RAT LTE measurement requirements in Section 9.4 of TS38.133, with the updates on Tinter1 and CSSFinterRAT.


	R4-2304840
	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.


	R4-2304891
	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 send LS to RAN2 to introduce a new UE capability for case b-2.
Proposal 3: For case a-1, RAN4 to follow the NeedForGaps to introduce the interruption control scaling factor KNeedForGaps when UE reports ‘no gap with interruption’ in NeedForGaps.
Proposal 4: RAN4 to follow the inter-RAT NR measurement in LTE to introduce the multiple frequency layers scaling factor Nfreq,NeedForGaps_interrupt and Nfreq,NeedForGaps_no_interrupt.
· Nfreq,NeedForGaps_interrupt is the total number of monitored inter-RAT NR carriers which belongs to the bands where UE reports ‘interruption’ in NeedForGaps;
· Nfreq,NeedForGaps_no_interrupt is the total number of monitored inter-RAT NR carriers which belongs to the bands where UE reports ‘no interruption’ in NeedForGaps.
Proposal 5: RAN4 to update Nfreq in LTE inter-RAT NR measurement when UE supports NeedForGaps.
Proposal 6: The delay requirement of inter-RAT NR measurement without gap(case a-1) in FR1 can be as follow.
Table 3: Measurement period when UE reports ‘no gap with interruption’ in NeedForGaps for inter-RAT measurements (Frequency range FR1)
	Condition 
	TSSB_measurement_period_irat_NeedForGaps

	No DRX
	Max([640ms], 8  KNeedForGaps × SMTC period)  Nfreq,NeedForGaps_with_interrupt

	DRX cycle ≤ 320ms
	Max([640ms], Ceil(8  1.5)  KNeedForGaps × Max(SMTC period, DRX cycle)  Nfreq,NeedForGaps_with_interrupt

	DRX cycle > 320ms
	8  DRX cycle  Nfreq,NeedForGaps_with_interrupt



Table 4: Measurement period when UE reports ‘no gap no interruption’ in NeedForGaps for inter-RAT measurements (Frequency range FR1)
	Condition 
	TSSB_measurement_period_irat_NeedForGaps

	No DRX
	Max(200ms, 8  SMTC period)  Nfreq,NeedForGaps_no_interrupt

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5)  Max(SMTC period,  DRX cycle)  Nfreq,NeedForGaps_no_interrupt

	DRX cycle > 320ms
	8  DRX cycle  Nfreq,NeedForGaps_no_interrupt



Proposal 7: RAN4 should directly discuss the UE’s behaviour for inter-RAT LTE measurement without gap instead of checking the possible framework.
Proposal 8: 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 9: Both NW and UE shall have the same understanding on the measurement occasions for Inter-RAT LTE measurement without gap(case b-1 and case b-2).
Proposal 10: RAN4 to send the LS to introduce the effective measurement window configuration(case b-1 and case b-2) with the inter-RAT LTE measurement duration, periodicity and offset.
Proposal 11: The inter-RAT LTE measurement window should avoid the collision with SSB.
Proposal 12: RAN4 to further study whether to differentiate the following scenarios in case b-2.
· Scenario 1: Inter-RAT LTE measurement for LTE CRS rate-matching feature
· Scenario 2: Inter-RAT LTE measurement for CRS-IM receiver 
Proposal 13:  Inter-RAT LTE measurement without gap(case b-2) can be performed in parallel with NR measurement without searcher limitation.
Proposal 14: In case b-1, RAN4 to define  equaling  which additionally includes the number of inter-RAT LTE gapless measurement MOs.
Proposal 15: In case b-2, RAN4 to define  which equals the number of configured inter-RAT LTE MOs within the active NR BWP.
Proposal 16: The detail measurement requirement for case b-1 and case b-2 can be defined as follow.

Where, 
	,
	 is the multiple layer scaling factor defined for case b-1 or case b-2,
	 is the available inter-RAT measurement time during 480ms period.
Proposal 17:   can be derived by the periodicity and duration of the effective measurement window(EMW).

Proposal 18: 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 19: 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 20: RAN4 to study the following scheduling restriction principles based on LTE measurement RSs,
Proposal 21: 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.

	R4-2304994
	ZTE Corporation
	Observation 1: In current specification, the NeedForGap mechanism is not supported for the inter-RAT LTE measurement 
Proposal 1: It is fine to support the inter-RAT LTE measurement requirements via ‘nogap-noncsg’ in NeedForGapNCSG-InfoEUTRA when UE has vacant RF chain available.
Proposal 2: RAN4 needs to determine whether the interruption is allowed or not in the inter-RAT LTE measurement without gap.
Proposal 3: Define a new per UE capability to support the inter-RAT LTE measurement requirements when LTE CRS to be measured is contained in UE’s active BWP.
Proposal 4: Design scheduling restrictions for inter-RAT no-gap measurement with mixed numerology consideration instead of introducing new UE capability. 
Proposal 5: RAN4 first discuss whether the interruption should be considered or not when defining requirements for inter-RAT NR measurement without gap.
Proposal 6: Interruption should be considered when defining requirements for inter-RAT NR measurement without gap.
Proposal 7: Take the requirements for NR inter-freq measurement without gap in topic 1 as starting point.
Proposal 8: RAN4 first discuss whether interruption should be considered or not when defining requirements for inter-RAT LTE measurement (for both case b-1 and case b-2). 
Proposal 9: Interruption should be considered when defining requirements for inter-RAT LTE measurement (for both case b-1 and b-2).
Proposal 10: Inter-RAT LTE measurement without gap can be performed in parallel with NR measurement without searcher limitation.


	R4-2305218
	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: For the scheduling restriction for inter-RAT NR measurement, support separate requirements in option 1b and can also compromise to option 2.


	R4-2305329
	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: Follow the NR intra- and inter-frequency requirements for NFG to define inter-RAT NR measurement without gap (case a-1).
Proposal 5: The requirements for LTE inter-frequency requirements in 36.133 without MG can be used as baseline for Case b-1.
Proposal 6: The requirements for LTE inter-frequency requirements in 36.133 without MG can be used as baseline for Case b-2.
Proposal 7: 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 8: 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 9: 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 10: Define effective measurement window to regulate the location of scheduling restriction due to inter-RAT LTE measurement.
Proposal 11: No interruption is needed for inter-RAT LTE measurement Case b-1 or b-2.
Proposal 12: 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 
]
Issue 2-1-1: Differentiate scenarios for Case b-2 
· Proposals
· Proposal 1: Ericsson
· FFS on whether to differentiate the following scenarios in case b-2.
· Scenario 1: Inter-RAT LTE measurement for LTE CRS rate-matching feature
· Scenario 2: Inter-RAT LTE measurement for CRS-IM receiver
· 
· Recommended WF
· Continue discussion  
	Company
	Comments

	XXX
	

	Apple
	Can be FFS. From measurement point of view, we don’t see the need of such differentiation. It is just the matter of demod performance with or without advanced received. Whatever to be agreed in scheduling restriction probably can apply.

	Ericsson
	We see two different understandings. Some companies think case b-2 is only used for DSS with CRS rate marching case. Some companies think case b-2 is for an improvement of inter-RAT LTE measurement.
We suggest to not differentiate the scenarios, but define a general capability for inter-RAT LTE measurement without gap in case b-2.

	Huawei 
	We do not see the need to differentiate the two scenarios. 
In our view, having LTE channel contained in active BWP of NR serving cell is already a sufficient condition for measurement without MG

	Qualcomm
	Case b-2 is general scenario as it is defined as CRS within active BWP. We think RAN4 study applicability rule about scenario that the requirements from case b-2 is used. (e.g in DSS scenario, NR serving UE but LTE does not) We don’t think separate measurement requirement is needed for each scenario. 

	ZTE
	We can not see the necessity,  this will complex our work. We have separated inter-RAT LTE measurement into case b-1 and case b-2. No need to further differentiate case b-2 

	Xiaomi
	We are fine to make it clear what scenarios are included in case b-2, but we support to define the general requirement for case b-2.

	MTK
	We need more time to check on this issue.

	vivo
	Do not see the need to differentiate the two scenarios. 


	Intel
	From RRM requirements themselves, we can’t understand why these two scenarios are need to be differentiated.

	CATT
	No need to differentiate. 



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
	< Agreement in R4#106>: 
· Add the request on the additional ignalling from UE to indicate the inter-RAT NR measurements without gap but interruption needed in the inter-RAT NR measurement without gap (case a-1) to the LS to RAN2


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



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



]

Issue 2-2-1: 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 1a:  Nokia, vivo, Apple,  Intel,  Qualcomm, CATT, OPPO,xiaomi, ZTE, Ericsson, Huawei, 
· ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1 
· Option 1b:  MTK
· on top of ‘nogap-noncsg’  and ‘ncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1 
· Option 2:  CMCC
· Both NeedForNCSG-InfoEUTRAN and NeedForGap shall be considered also.   
· Option 3a: Nokia
· New Ies for configuration and information to be defined for gapless interRAT measurements for  Case b-1 and Case b-2 based on NeedForGapNCSG-ConfigEUTRA-r17 and NeedForGapNCSG-InfoEUTRA-r17.
· Option 3b:Nokia
·  New IE for inter-RAT reporting to follow approach from NeedForGapNCSG-ConfigEUTRA-r17 and NeedForGapNCSG-InfoEUTRA-r17 and allow UE to report:
· a.	For Case b-1 report need for gaps per band
· Recommended WF
· Continue discussion. If the group can achieve the agreements on this issue, we can forward the LS to RAN2. 
	Company
	Comments

	XXX
	

	Apple
	We support option 1a and 1b.

	CMCC
	Prefer option 2. NCSG and NeedForGap are different features. If inter-RAT measurement is not supported by NeedForGap, for the UE only supports NeedForGap,  as long as there is inter-RAT measurement, measurement gap will be assumed, which is not preferred.

	Nokia
	Option 3a and 3b
We think that case b1 and b2 are somehow similar to intra/inter as reported for needForGapsNR. 
Therefore, it makes sense from our presetsctive to use a similar approach as in NeedForGapNCSG but with reports per band for case b1 and per serving cell for case b2

As for option 1a, the Ies in Rel17 are not extendeable, so it is not realy an option to include that on top of existing Ies

	Ericsson
	We support option 1a and 1b

	Huawei 
	Support option 1a.
On option 1b, requirements for the case where UE reports ‘ncsg’ in NeedForNCSG-InfoEUTRAN have been defined in Rel-17.
On option 2, we do not see any motivation to support the same function with two different sets of {UE capabilities, reporting signaling, UE requirements}, as this will simply cause fragmentation without clear benefit.
On option 3, UE can already indicate ‘gap’ with NeedForNCSG-InfoEUTRAN in per band basis, so the need for new IE is not clear.

	Qualcomm
	We support option 1a. 

	ZTE
	Option 1a, however, in our view, there is no need to allow interruption in the inter-RAT LTE no-gap measurement considering interruption is not allowed in the LTE inter/intra no-gap measurement.

	Xiaomi
	Fine with option 1a

	MTK
	We support option 1b. For the same reason we support interruption for Case a-1, which is to allow the RF to be ON/OFF to save power. Hence, we believe interruption is needed. 
However, we agree with @Huawei’s comment that the requirements for NCSG inter-RAT is already defined and hence there is no need to define new requirements. Yet, out intention here is to allow the NCSG as capability and reuse the requirements. 
Besides, we disagree with ZTE’s comment because there are already existing inter-RAT LTE gapless requirements based on NCSG. 
Therefore, issue 2-4-0 in this summary can be updated to take into consideration the indication capability is NCSG and no new requirements are needed.

	vivo
	Ok with option 1a

	Intel
	Option 1a

	CATT
	Option 1a. 

	OPPO
	Option 1a.



Issue 2-2-2: 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
· extend the capability of NeedForGaps
· Option 2: Nokia, vivo, Intel, Apple, Qualcomm, CMCC,CATT, MTK, xiaomi, ZTE, Ericsson, Huawei
· A new per-UE capability should be defined 
· Option 2a: Intel, Apple, Qualcomm, Huawei
· RAN4 can take the capability to support Rel-16 inter-frequency measurement without MG (e.g. ‘no-gap’) as a baseline. 
· Option 2b: Nokia
· report need for gaps per serving cell ID
· Option 2c: MTK
· FFS on indication of “no gap with interruption” because of AGC,T/F offset issue
[Moderator notes: Option 1 to propose to extend IE (e.g. NeedForGapsInfo-r18). Actually it is same as Option 2.]
· Recommended WF
· Continue discussion. If the group can achieve the agreements on these issue, we can forward the LS to RAN2. 
	Company
	Comments

	XXX
	

	Apple
	Option 2. Support of case b-2 does NOT require additional RF chain or BW adjustment. Thus no need to link it with NeedForGaps.

	CMCC
	Option 2. For case b-2, measurement reference signal is contained within UE’s active bandwidth, UE could ignalingt it without gap even if there is no spare RF chain, no need to be coupled with NeedForGap or NeedForNCSG. It is preferred to have a new per-UE capability. 

	Nokia
	Option 2 and 2b 
We think that case b1 and b2 are somehow similar to intra/inter as reported for needForGapsNR. 
Therefore, it makes sense from our presetsctive to use a similar approach as in NeedForGapNCSG but with reports per band for case b1 and per serving cell for case b2

As for option 1a, the Ies in Rel17 are not extendeable, so it is not realy an option to include that on top of existing Ies

	Ericsson
	We support option 2 and 2a

	Huawei 
	Support option 2 and 2a.
On option 1, we think a separate capability is more reasonable because the mechanism to achieve MG-less measurement is different from NFG.
On option 2, suggest to keep open as whether the new capability is per UE or per serving cell may depend on how we define the requirements. 

	Qualcomm
	Support option2 as active serving can be switched, it should be controlled by per-UE capability is required. We do not support to use the capability in R16 needforgaps but logic can be similar. 

	ZTE
	Option 2 and 2a is preferred. The Rel-16 inter-freq measurement without gap can be used as a reference, where a per UE capability interFrequencyMeas-NoGap is introduced to indicate that whether UE supports to perform SSB based inter-freq measurement without gaps when the inter-freq SSB is completely contained in the active DL BWP of the UE. Similarly, in this issue, a per UE capability could also be defined to indicate whether UE supports inter-RAT LTE measurement requirements or not when LTE CRS to be measured is contained in the UE’s active BWP.

	Xiaomi
	Support option 2, 2b, and also fine with 2a
For the ignaling design, we support to reuse the signalling framework of NeedForGap to support case b-2 for inter-RAT LTE measurement, so we also support option 2b. For 2a, generally we agree that the same result could be achieved, but maybe less flexible.
For Option 2c, we tend to think the AGC,T/F offset issue could be solved during the identification period, interruption may not needed.

	MTK
	We support options 2 and 2c. We also would like to ask other companies whether there is a need for AGC delay for LTE and NR signals? 

	vivo
	Ok with option 2

	Intel
	Support option 2 and 2a.
@MTK, AGC processing will increase the total processing time. But since such AGC is baseband operation, no interruption will be happened.


	CATT
	Option 2. 

	OPPO
	We can compromise to option 2.



Issue 2-2-3: Additional capability to support inter-RAT measurement without gap with mixed numerology 
· Proposals
· Option 1:  vivo, Qualcomm, CATT, Huawei, MTK，ZTE
· No additional UE capability is defined for inter-RAT measurement with mixed numerology; instead it can be considered for scheduling restriction
· Option 2:  Intel, MTK
· a UE capability can be defined for mixed numerology for mixed numerology incapable UEs
· Option 2a:  Intel
· a UE capability for inter-RAT NR can be defined 

· Recommended WF
· Continue discussion  
	Company
	Comments

	CMCC
	With Option 1, does it mean that scheduling restriction is always existed when there is mixed numerology?

	Ericsson
	We also have same question.
Our understanding is RAN4 will further discuss the capability in scheduling restriction, such as UE supports mix numerology no scheduling restriction is expected.

	Huawei 
	Support option 1.
To CMCC: no, this is just a capability similar to simultaneousRxDataSSB-DiffNumerology.

	Qualcomm
	What scenario is required such capability? 
From our understanding, case-b2 is DSS so only same numerology is supported. 
Case-b1 for EN-DC, simultaneousRxTxInterBandENDC was defined 

	ZTE
	Option 1 is preferred.  Inter-RAT measurement without gap with mixed numerology includes three scenarios: Case a-1, Case b-1 and Case b-2. It’s too complex for RAN4 to design corresponding capability in each case. Besides, considering the increased size of UE capability, we prefer to design corresponding scheduling restrictions for inter-RAT no-gap measurement with mixed numerology instead of introducing new UE capability. 

	MTK
	We support option 1. 

	vivo
	Support option 1

	Intel
	Fine with Option 1. 

	CATT
	Option 1. 

	OPPO
	Option 1.





Sub-topic 2-3: General principle to define measurement requirements
Issue 2-3-1: Measurement occasions among LTE and NR 
· 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  
	Company
	Comments

	XXX
	

	Apple
	We assume ‘no performance degradation’ can be achieved by default if it is not captured in the spec. However, we don’t think it is necessary to explicitly capture this restriction. As long as legacy accuracy requirement can be met, it doesn’t matter when UE performs measurement on CRS.

	Ericsson
	Support P1 and P2.
One of the key issues for inter-RAT LTE measurement is whether the measurement will colliding with SSB. If collision happens, what’s UE’s ehavior?
Our opinion is UE should not impact on-going NR measurement since CRS is everywhere but SSB is a periodic signals. 

	Huawei 
	P1 is addressed in issue 2-3-2 and 2-4-8, and P2 in issue 2-4-9. Suggest no further discussion on this general issue.

	ZTE
	Yes  If aware of the location where UE perform inter-RAT measurement on, NW can schedule UE to avoid data loss. 

	MTK
	First, RAN4 should agree on defining the measurement effective window (SMTC-lte), then we can discuss the issue of overlapping between NR SMTC and LTE SMTC. Keep it FFS. 

	Intel
	These general principles are correct. But we can project them to the detailed proposals. 



Issue 2-3-2: Searcher limitation 
· Proposals
· Option 1:  CATT, Ericsson, ZTE
· Inter-RAT LTE measurement without gap(case b-2) can be performed in parallel with NR measurement without searcher limitation 
· Option 2: vivo, Huawei, Apple
· Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. 
· Option 3: MTK
· Postpone until RAN4 reaches conclusion on parallel measurements.
·  Recommended WF
· Continue discussion  
	Company
	Comments

	XXX
	

	Apple
	Support option 2, as also proposed in proposal 7 in our contribution.

	Ericsson
	Option 1.
We don’t think this inter-RAT LTE meas. Without gap is different with a general parallel measurement. In R15, we already support such parallel measurement between LTE and NR in EN-DC. (CSSF hasn’t considered any LTE Mos which means UE can perform them in parallel) Thus, no searcher issue for LTE measurement.
Additionally, for case b-2, the LTE MO is within NR active BWP. No additional RF issue is expected.

	Huawei 
	Support option 2.
In our view, LTE and NR measurements could share the same memory and computation resources, so even LTE measurement can be taken outside SMTC window for NR measurement, it does not mean LTE measurement will have no impact on NR measurement or they can be done in parallel.

	Qualcomm
	Support option2.
Similar view as Huawei

	ZTE
	Option 1 is preferred.

	Xiaomi
	Support option2

	MTK
	Support option 2.

	vivo
	Support option 2

	Intel
	Slightly prefer Option 2. For Option 3, we are not sure the parallel measurement in other objective is same as this?

	CATT
	Support option 1. 

	OPPO
	Support option 2.



Sub-topic 2-4: Measurement reporting period requirements
[Moderator notes:
As summarized in the table below, it shall be noted that how to define the necessary measurement requirements for these scenarios is dependent with UE capability indications which is under RAN4 discussion.  
	Using scenarios 
	Capability indications
	New RRM requirements needed
	Notes

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

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

	
	“no gap but interruption allowed”
	Yes 
	

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

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

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

	
	“no gap but interruption allowed” (TBC)


	TBC
(Depending on issue 2-2-1)
	If  needed, the existing requirements in TS38.133 9.4.2&9.4.3 can be applied

	
	“no gap no interruption”
	Yes
	To be defined in TS38.133

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

	
	“no gap but interruption allowed”( TBC)

	TBC
(Depending on issue 2-2-2)
	

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



Therefore, we can decouple the discussion on how to define the measurement requirements (mainly on the measurement reporting delay requirements) to the separated subcases below.
· Issue 2-4-0: List of the requirements to be defined for the inter-RAT measurements wo gap 
· Issue 2-4-1: All inter-RAT cases with “gap”
· Issue 2-4-2: case a-1 with “no gap but interruption allowed”
· Issue 2-4-3: case a-1 with “no gap no interruption”
· Issue 2-4-4: case b-1 with “no gap but interruption allowed”
· Issue 2-4-5: case b-1 with “no gap no interruption”
· Issue 2-4-6: case b-2 with “no gap but interruption allowed”
· Issue 2-4-7: case b-2 with “no gap no interruption”
· 

]
Issue 2-4-0: List of the requirements to be defined for the inter-RAT measurements wo gap
· Proposals
	Using scenarios 
	Capability indications
	New RRM requirements needed
	Notes

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

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

	
	“no gap but interruption allowed”
	Yes 
	

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

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

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

	
	“no gap but interruption allowed” (TBC)


	TBC
(Depending on issue 2-2-1)
	If  needed, the existing requirements in TS38.133 9.4.2&9.4.3 can be applied

	
	“no gap no interruption”
	Yes
	To be defined in TS38.133

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

	
	“no gap but interruption allowed”( TBC)

	TBC
(Depending on issue 2-2-2)
	

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


· Recommended WF
· Continue discussion. Companies can check whether the list above is acceptable.   
	Company
	Comments

	XXX
	

	Apple
	In general it is a good summary and we are fine with it. One comment:
For case b-1 “no gap but interruption allowed” (TBC), the note says ‘If needed, the existing requirements in TS38.133 9.4.2&9.4.3 can be applied’. However, at least Tinter1 needs to be revisited since currently it is based on either MGRP or VIRP.

	Ericsson
	We’re fine with ‘no gap but interruption’ for case b-1.
However, in case b-2, the CRS is within NR active BWP. We don’t think additional interruption is expected.
We also agree Apple’s observation above. Tinter1 needs discussion. 

	Huawei 
	Agree with the analysis from moderator and fine with the list.

	Qualcomm
	Thanks for the summary. Capability for case b-1 is depending on issue 2-2-1. If NeedForNCSG-InfoEUTRAN is used then RAN4 only needs to define when UE indicate nogap-noncsg.

	MTK
	For case b-1, “no gap but interruption allowed” (TBC), we think there is no need to update the requirements. Besides, the same conclusion from issue 2-4-1 (for existing requirements for ‘gap’) can be used in here

	Intel
	Agree with the list. The two TBC cases are depending on issue 2-2-1.

	OPPO
	The list above is fine for us.



Issue 2-4-1: Requirements for all inter-RAT NR measurement cases with gap 
· Proposals
[Moderator: It shall be noted that when UE indicated “gap” is needed for all inter-RAT measurements, the existing requirements in TS38.133 9.4.2&3 and TS36.133 8.1.2.4.21&22 can be completely reused for inter-RAT LTE and inter-RAT NR measurement respectively.]
· Option 1:
· RAN4 needs not to define any new requirements for inter-RAT measurements when UE support the gap based measurement only (e.g. indicated by “gap”) in Rel18 WI. 
· The existing requirements in TS38.133 9.4.2&3 and TS36.133 8.1.2.4.21&22 can be completely reused for inter-RAT LTE and inter-RAT NR measurement respectively.
· 
· Recommended WF
· Continue discussion. Companies can check whether option 1 is acceptable.  
	Company
	Comments

	XXX
	

	Apple
	Agree with option 1.

	Huawei 
	Agree with the analysis from moderator and fine with option 1.

	Qualcomm
	Agree with option1

	Xiaomi
	Agree with option1

	MTK
	Agree with option 1.

	vivo
	Ok with option 1

	Intel
	Option 1

	CATT
	Support option 1, no measurement requirements with gap are needed. 

	OPPO
	Support option 1.



Issue 2-4-2: Measurement period requirements for case a-1 with “no gap but interruption allowed”
· Proposals
· Option 1:  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
· e.g MGRP = 80ms
· Option 2:  vivo, CMCC, OPPO, xiaomi
· 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 3:  Ericsson
· updates on :
· follow the NeedForGaps to introduce the interruption control scaling factor KNeedForGaps when UE reports ‘no gap with interruption’ in NeedForGaps.
· introduce the multiple frequency layers scaling factor Nfreq,NeedForGaps_interrupt and Nfreq,NeedForGaps_no_interrupt. 
· Nfreq,NeedForGaps_interrupt is the total number of monitored inter-RAT NR carriers which belongs to the bands where UE reports ‘interruption’ in NeedForGaps;
· Nfreq,NeedForGaps_no_interrupt is the total number of monitored inter-RAT NR carriers which belongs to the bands where UE reports ‘no interruption’ in NeedForGaps
· update Nfreq in TS36.133 when UE supports NeedForGaps
Table 1: Measurement period when UE reports ‘no gap with interruption’ in NeedForGaps for inter-RAT measurements (Frequency range FR1)
	Condition 
	TSSB_measurement_period_irat_NeedForGaps

	No DRX
	Max(640ms, 8  KNeedForGaps × SMTC period)  Nfreq,NeedForGaps_with_interrupt

	DRX cycle ≤ 320ms
	Max(640ms, Ceil(8  1.5)  KNeedForGaps × Max(SMTC period, DRX cycle)  Nfreq,NeedForGaps_with_interrupt

	DRX cycle > 320ms
	8  DRX cycle  Nfreq,NeedForGaps_with_interrupt


· 
· Option 4:  vivo, Apple,  CATT, ZTE, Huawei, MTK
· to follow the requirements from NR intra- and inter-frequency requirements based on NeedForGaps to define inter-RAT NR measurement without gap 
[Moderator:  depending on issue 1-2-1] 
· 
· Recommended WF
·  Since this issue is also highly dependent with issue 1-2-1 which is also dependent with issue 1-1-1, moderator suggest to postpone this issue after we conclude issue 1-2-1 & issue 1-1-1.
	Company
	Comments

	XXX
	

	Apple
	Support option 4. Also fine with recommended WF.

	Ericsson
	Fine with recommended WF

	Huawei
	Fine with recommended WF.

	Qualcomm
	Fine with recommended WF.

	ZTE
	Fine with recommended WF.

	Xiaomi
	Fine with recommended WF.

	MTK
	We support option 4 and we agree with recommended WF.

	Vivo
	Fine with recommended WF.

	Intel
	Fine with recommended WF.

	CATT
	Support option 4 but fine with recommended WF

	OPPO
	Fine with recommended WF.



Issue 2-4-3: Measurement period requirements for case a-1 with “no gap no interruption”
· 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:  CMCC, xiaomi
· 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:  Intel, Ericsson
· the  requirements can be based on the inter-RAT NR measurement in TS36.133  8.1.2.4.21&22 
· Table 2: Measurement period when UE reports ‘no gap no interruption’ in NeedForGaps for inter-RAT measurements (Frequency range FR1)
	Condition 
	TSSB_measurement_period_irat_NeedForGaps

	No DRX
	Max(200ms, 8  SMTC period)  Nfreq,NeedForGaps_no_interrupt

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5)  Max(SMTC period,  DRX cycle)  Nfreq,NeedForGaps_no_interrupt

	DRX cycle > 320ms
	8  DRX cycle  Nfreq,NeedForGaps_no_interrupt


· 

· Option 2a:  Intel
· Further updates on :
· Remove “MGRP”
· Table 8.1.2.4.21.1.1-1: Time period for PSS/SSS detection (Frequency range FR1) [5]
	Condition NOTE1,2
	TPSS/SSS_sync_irat

	No DRX
	Max(600ms, 8  SMTC period)  Nfreq

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(81.5)  Max(SMTC period, DRX cycle))  Nfreq

	DRX cycle > 320ms 
	8  DRX cycle  Nfreq

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in section 5.



· 
· Table 8.1.2.4.21.1.1-5: Measurement period for inter-RAT measurements (Frequency range FR1)[5]
	Condition NOTE1,2
	TSSB_measurement_period_irat

	No DRX
	Max(200ms, 8  SMTC period)  Nfreq

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5)  Max(SMTC period, DRX cycle))  Nfreq

	DRX cycle > 320ms
	8  DRX cycle  Nfreq

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in section 5.



· 
· Option 3:  Apple, CATT, ZTE, Huawei
· to follow the requirements from NR intra- and inter-frequency requirements based on NeedForGaps with ‘nogap and no interruption) 
[Moderator:  depending on issue 1-2-2] 
· 
· Recommended WF
· Companies are encouraged to clarify which case(‘no gap with interruption’ or ‘no gap no interruption’ ) is the target of your proposals firstly.  
· Since this issue is also highly dependent with issue 1-2-2, moderator suggests to postpone this issue after we conclude issue 1-2-2.
· 
	Company
	Comments

	XXX
	

	Apple
	Support option 3. Also fine with recommended WF.

	Ericsson
	Fine with recommended WF.

	Huawei 
	Support option 3, which is same as option 2a when UE reports ‘no gap no interruption’, so we also support option 2a. 

	Qualcomm
	Fine with recommended WF.

	ZTE
	Prefer Option 3.

	Xiaomi
	Fine with recommended WF.

	MTK
	Support recommended WF.

	Intel
	Fine with recommended WF.

	CATT
	Support option 3 and fine with recommended WF

	OPPO
	Fine with recommended WF.



Issue 2-4-4: Measurement period requirements for case b-1 no gap but interruption allowed
[Moderator notes: 
Depending on the issue 2-2-1. If UE capability to support case b-1 needs ONLY indicate ‘nogap-noncsg’, there is no any interruption allowed for case b-1. Under such assumption, obviously RAN4 needs NOT to define the requirements for the case b-1 with ‘no gap but interruption allowed’.]
· Proposals
[Moderator skipped companies proposal on the requirements of case b-1 which are not explicitly point out for ‘no gap but interruption allowed’ in 1st round summary. ] 

· Recommended WF
· Postpone to 2nd round after RAN4 conclude issue 2-2-1. 
	Company
	Comments

	XXX
	

	MTK
	For case b-1, we agreed to reuse the NCSG capability. There is already requirements for inter-RAT based NCSG. Hence, RAN4 needs to do no work apart from clarifying that the existing requirements are applicable.



Issue 2-4-5: Measurement period requirements for case b-1 no gap no interruption
[Moderator notes: 
Depending on the issue 2-2-1. But since ‘nogap no interruption’ must be indicated by UE capability to support case b-1 as Rel16 UE does. That is the requirement for such case shall be defined by default.] 
· Proposals
· Option 1: Qualcomm, CMCC, OPPO, MTK,xiaomi
· 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
· Option 1b: CMCC
· update definition of Tinter1 
· Option 2a: vivo, 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 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 9.4 TS38.133, 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 
· Proposed requirements:
	The detail measurement requirement for case b-1 and case b-2 can be defined as follow.

Where, 
	,
	 is the multiple layer scaling factor defined for case b-1 or case b-2,
	 is the available inter-RAT measurement time during 480ms period.
 can be derived by the periodicity and duration of the effective measurement window(EMW).





· Recommended WF
· According to the proposals in this meeting, moderator suggested companies can provide your view on what the framework of requirement can be followed firstly. 
· Option a:
· The measurement requirement for case b-1 and case b-2 can be defined as follow.

,
· FFS on update definition of Tinter1 and CSSFinterRAT


· Option b:
· The measurement requirement for case b-1 and case b-2 can be defined as follow.
Tidentify_inter_without_index = (TPSS/SSS_sync_interRAT_EUTRA_gapless+ T SSB_measurement_period_ interRAT_EUTRA_gapless) ms
Tidentify_inter_with_index = (TPSS/SSS_sync_ interRAT_EUTRA_gapless + T SSB_measurement_period_ interRAT_EUTRA_gapless r + TSSB_time_index_ interRAT_EUTRA_gapless) ms
· FFS on:
· TPSS/SSS_sync_ interRAT_EUTRA_gapless  = max( [low_bound1], ceil( [meas_samples1] x [scaling_factor 1]x [scaling_factor 2]) x [meas_cycle] ) x [CSSF]
· T SSB_measurement_period_ interRAT_EUTRA_gapless = max( [low_bound2], ceil( [meas_samples2] x [scaling_factor 1]x [scaling_factor 2]) x [meas_cycle] ) x [CSSF]
· TSSB_time_index_ interRAT_EUTRA_gapless = max( [low_bound2], ceil( [meas_samples2] x [scaling_factor 1]x [scaling_factor 2]) x [meas_cycle] ) x [CSSF]
· 

	Company
	Comments

	XXX
	

	Apple
	No strong preference on option a and b but slightly prefer option a. To simply design we propose Tinter1=30ms, update CSSFinterRAT to include gap-less LTE MO.

	CMCC
	Prefer option a. Case b-1 and case b-2 are about inter-RAT LTE measurement, it is preferred to take the existing inter-RAT LTE measurement requirements in TS38.133 9.4 as baseline, which is option a.

	Ericsson
	Option a and option 4.

	Huawei 
	Support option a which has been used for LTE requirements. 

	Qualcomm
	We support option a and we are okay with FFS for Tinter1 value.

	ZTE
	Prefer Option 2a.

	Xiaomi
	Support option a

	MTK
	We prefer option a, the values can be FFS.

	Intel
	Option a.

	CATT
	Option a. 

	OPPO
	Can support option a in the recommended WF.



Issue 2-4-6 Measurement period requirements for case b-2 no gap but interruption allowed
[Moderator notes: 
Depending on the issue 2-2-3. However, for case b-2, it seems no need to consider the scenario of ‘no gap but interruption allow’ as it is same as the legacy gap-less measurement when LTE CRS to be measured was fully contained within UE’s active BWP. Thus moderator suggest to NOT define any requirements for this scenario. ] 
· Proposals
· Option 1: 
· NOT define any requirements for this scenario

· Recommended WF
· Continue discussion  
	Company
	Comments

	XXX
	

	Ericsson
	Option 1

	Huawei 
	Support option 1.
The issue is related to issue 2-6-1, and our view is that interruption does not need to be considered in case b-2.

	MTK
	We believe there is a need to consider AGC delay for this case b-2, which is due to different signals in the same active BWP. 

	Intel
	Option 1



Issue 2-4-7: Measurement period requirements for case b-2 no gap no interruption
[Moderator notes: Depending on the issue 2-2-2 and 2-4-5. ] 
· Proposals
· Option 1: Qualcomm, Intel, CMCC, OPPO, MTK,xiaomi
· 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 1c: Ericsson
· The detail measurement requirement for case b-1 and case b-2 can be defined as follow.

Where, 
· 	,
· 	 is the multiple layer scaling factor defined for case b-1 or case b-2,
· 	 is the available inter-RAT measurement time during 480ms period.
·  can be derived by the periodicity and duration of the effective measurement window(EMW).
· 

· 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
· Since this issue is dependent with 2-2-2 and 2-4-5, moderator suggest to postpone this after we conclude the dependency issue.  
	Company
	Comments

	XXX
	

	Apple
	Fine with recommended WF.

	Ericsson
	Fine with recommended WF.

	Huawei
	Fine with recommended WF.

	Qualcomm
	Fine with recommended WF.

	ZTE
	Fine with recommended WF.

	Xiaomi
	Fine with recommended WF.

	MTK
	Agree with recommended WF.

	Vivo
	Agree with recommended WF.

	Intel
	Fine with recommended WF.

	CATT
	Already included in issue 2-4-5. 




Issue 2-4-8: CCSF 
· Proposals
· Option 1:  vivo, 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: CATT
· The scaling factor for inter-RAT LTE measurement without gap (case b-1 and b-2) can be defined separately based on the total number of LTE frequency layers.
· Option 1b: Ericsson
· [bookmark: _Ref130204785]In case b-1, RAN4 to define  equaling  which additionally includes the number of inter-RAT LTE gapless measurement MOs.
· [bookmark: _Ref130204788]In case b-2, RAN4 to define  which equals the number of configured inter-RAT LTE Mos within the active NR BWP.
· Recommended WF
· Continue discussion  
	Company
	Comments

	XXX
	

	Apple
	Support option 1.

	Ericsson
	Support option 1b.

	Huawei 
	Support option 1.
As commented for issue 2-3-2, we do not support parallel measurement between NR Mos and LTE Mos, so the CSSF should be the total number of carriers to be measured outside MG including intra-frequency, inter-frequency and inter-RAT carriers.

	Qualcomm
	Support option 1.

	ZTE
	Support Option 1.

	Xiaomi
	Support option1

	MTK
	FFS until it is clear whether the LTE signals are measured in parallel with NR signals?

	vivo
	Support option1

	Intel
	Fine with Option 1.

	CATT 
	Depends on the searcher assumption which is under discussion. 

	OPPO
	Support option 1.



Issue 2-4-9: Effiective measurement window
· Proposals
· Option 1:  vivo, MTK, Huawei, Ericsson
· 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 1b: MTK
· FFS on the overlap between NR SMTC and LTE SMTC-lte (i.e. the effective measurement window).
· Recommended WF
· Continue discussion  
	Company
	Comments

	XXX
	

	Ericsson
	Option 1/1a
It’s important to define effective measurement window to allow both NW and UE to know where to measure the inter-RAT LTE. Otherwise, the scheduling restriction cannot be defined.
These parameters(measurement duration, measurement periodicity and offset) can be indicated by NW.
We see option 1b linked to issue 2-3-1. If we agrees to measure inter-RAT LTE outside SMTC/SSB, no need to discuss option 1b.

	Huawei 
	Support option 1 and 1a at least for aligning the location of scheduling restriction.

	ZTE
	In general sipport Option 1/1a

	MTK
	Same comment as Ericsson

	vivo
	Ok with option 1

	Intel
	Fine with Option 1. FFS on how to define this.

	Qualcomm
	We understand the motivation, but we need more time to check. 
If the effective measurement window is outside SMTC/SSB, the effective measurement window duration may be shorter than 30ms. We think the effective measurement window needs to be discussed with measurement requirement as a package. 




Sub-topic 2-5: Scheduling restriction 
Issue 2-5-1: Scheduling restriction for inter-RAT NR measurement 
· Proposals
· Proposal 1: FFS on below options “on top of which existing requirements to define inter-RAT NR scheduling restriction”
· Option 1:  CATT, OPPO 
· The existing scheduling availability specified for inter-frequency measurements in TS 38.133 section 9.3.9.3 can also be applied to the inter-RAT NR measurement without measurement gaps or interruption as a start point.
· Option  2:  vivo, OPPO, Huawei, MTK
· The existing scheduling restriction requirements in clause 9.3.10.3 can be taken as baseline for the inter-RAT NR measurement without measurement gaps but interruption
· Option  2a:  Huawei
· except that scheduling restriction is not limited to NCSG occasions.
· 
· Recommended WF
· Continue discussion  
	Company
	Comments

	XXX
	

	Apple
	Fine with option 2 and 2a.

	Ericsson
	Fine with option 2 and 2a.

	Huawei 
	Support option 2 with the clarification that we think same scheduling restriction requirements apply for both cases with and without interruption.
On option 1, requirements in 9.3.9.3 do not consider the case where inter-RAT MO is in a different band from all serving cells.

	Qualcomm
	We are fine with option2, and it is applied regardless of interruption. 

	MTK
	We support options 2 and 2a. 
Also, we would like to highlight for the case of with or without interruption the scheduling restriction will apply to all SMTC. However, we suggest the same conclusion of issue 1-4-2 NFG to apply in here. 

	vivo
	Ok with option 2 and 2a

	Intel
	Option 2 and 2a

	CATT
	Fine with option 2 with clarification that it applies for both with and without interruption. 

	OPPO
	Fine with option 2.



Issue 2-4-2: Scheduling restriction for inter-RAT LTE measurement 
· Proposals
· Proposal 1:  vivo, CATT,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  
	Company
	Comments

	XXX
	

	Ericsson
	Agree all P1, 2, 3


	Huawei 
	Support all 3 proposals.
In our view, P2 and P3 are for same issue as the second bullet of P1 but in more details.

	MTK
	Scheduling restriction requirements of TS 38.133 clause 9.4.3.5 shall be reused in here.

	vivo
	Prefer p1 as the base

	Intel
	All 3 proposals are technically right. But we suggest to take P1 as the baseline for further discussion.

	CATT
	Support P1. 

	Qualcomm
	We support proposal 1 first bullet simultaneousRxTxInterBandCA. We can further discuss other proposals.




Sub-topic 2-6: Others 
Issue 2-6-1: Interruption requirements for inter-RAT measurement without gap
· Proposals
· Option 1: CATT, MTK
· interruption requirements can be defined 
· for case a-1 and case b-1, 
·  Option 1a: MTK
· interruption requirements can be defined 
· for case a-1 and case b-1, 
· FFS for case b-2
· 
· Option 1b: Qualcomm, Huawei
· Interruption requirements can be defined
·  for inter-RAT NR measurements without gap(case a-1)

· Recommended WF
· Continue discussion. This is also dependent with the issues of UE capability (e.g. issue 2-2-1 and 2-2-2)
	Company
	Comments

	XXX
	

	Apple
	Support option 1.

	Ericsson
	‘interruption’ and ‘no interruption’: case a-1, b-1
‘no interruption’: case b-2

	Huawei 
	Support option 1b: Qualcomm, Huawei.

	Qualcomm
	Support option 1b: Qualcomm, Huawei. (for case a-1)

	MTK
	Support ‘interruption’ and ‘no interruption’ for case a-1 and b-1. 
We asked question regarding the AGC for case b-2 and we still believe either interruption or AGC delay is needed.

	Intel
	Support Option 1b.

	CATT
	Support option 1. 


  
Issue 2-6-2: Release independent requirements 
· Proposals
· Option 1:  vivo, Ericsson, Nokia, Huawei, MTK
· Postpone the discussion on whether to introduce the inter-RAT LTE measurements without gap for DSS (case b-2) as release independent from Rel-17 until sufficient progress achieved
· 
· Recommended WF
· Agree Option 1.

Companies views’ collection for 1st round 
2. Open issues 
2. CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



0. Summary for 1st round 
3. Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	Status summary 

	Sub-topic 2-1: Using scenarios 

	Issue 2-1-1: Differentiate scenarios for Case b-2
Status: Majority companies need to check this issue. 
Tentative agreements: N.A.
Recommendations for 2nd round: The open issues below can be further discussed in WF for 2nd round discussion. 
· FFS on whether to differentiate the following scenarios in case b-2.
· Scenario 1: Inter-RAT LTE measurement for LTE CRS rate-matching feature
· Scenario 2: Inter-RAT LTE measurement for CRS-IM receiver



	Sub-topic 2-2: UE capabilities 

	Issue 2-2-1: UE capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain avaiable (Case b-1)
Status: Majority companies can support Option 1a. But according to 1st round discussion, moderator supposed that the original intention of Option 1a is to identify in which case the new measurement period requirement needed to be defined under this WI. Therefore, Option 1a was revised with more clarification as:
· Option 1a:  Nokia, vivo, Apple,  Intel,  Qualcomm, CATT, OPPO,xiaomi, ZTE, Ericsson, Huawei, 
· Reuse NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1 
· Only on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE measurement period requirements for Case b-1 in this WI (issue 2-4-0)

Tentative agreements: N.A.

Recommendations for 2nd round: Further discussion is needed. The candidate options below can be discussed in WF in 2nd round.
· Option 1:
· Reuse NeedForNCSG-InfoEUTRAN to support Case b-1
· Option 2:
· Both NeedForNCSG-InfoEUTRAN and a new UE capability based needForGapsInfoNR shall be considered to support Case b-1


	Issue 2-2-2: 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)
Status: Companies can support Option 2.  
Tentative agreements: 
· A new per-UE capability should be defined to indicate {‘gap’, ‘no gap-no interruption’} at least.
· FFS on indication of “no gap with interruption” because of AGC,T/F offset issue
Recommendations for 2nd round: Further discussion on the open issues in 2nd round WF.
· FFS on indication of “no gap with interruption” because of AGC,T/F offset issue
· Option 1: yes
· Option 2: No


	Issue 2-2-3: Additional capability to support inter-RAT measurement without gap with mixed numerology 
Status: Companies can support Option 2. 
Tentative agreements: 
· No additional UE capability is defined for inter-RAT measurement with mixed numerology; instead it can be considered for scheduling restriction
Recommendations for 2nd round: No need further discussion.

	Sub-topic 2-3: General principle to define measurement requirements

	Issue 2-3-1: Measurement occasions among LTE and NR 
Status: These proposals in general are acknowledged by companies. But it seems we need not to agree anything on this. The proposed principle were considered in other accompanied issues. 
Tentative agreements: N.A 

Recommendations for 2nd round: No further discussion needed. They can be coupled in other issues.


	

	Issue 2-3-2: Searcher limitation 
Status: There are quite diver view on this issue. 
Tentative agreements: N.A 

Recommendations for 2nd round: Further discussion is needed. The candidate options below can be captured in WF
· Option 1:  
· Inter-RAT LTE measurement without gap(case b-2) can be performed in parallel with NR measurement without searcher limitation 
· Option 2: 
· Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. 


	Sub-topic 2-4: Measurement reporting period requirements

	Issue 2-4-0: List of the requirements to be defined for the inter-RAT measurements wo gap
Status:.
Tentative agreements: 
 
	Using scenarios 
	Capability indications
	New RRM requirements needed
	Notes

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

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

	
	“no gap but interruption allowed”
	Yes 
	

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

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

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

	
	“no gap but interruption allowed” 


	TBC
(Depending on issue 2-2-1)
	If  ONLY reuse NeedForNCSG-InfoEUTRAN  , the existing requirements in TS38.133 9.4.2&9.4.3 can be reused. Otherwise, the new requirements based on this new capability shall be defined.

	
	“no gap no interruption”
	Yes
	To be defined in TS38.133

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

	
	“no gap but interruption allowed” [TBD]

	TBC
(Depending on issue 2-2-2)
	

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





Recommendations for 2nd round: The tentative agreements above can be captured in WF. 

	Issue 2-4-1: Requirements for all inter-RAT NR measurement cases with gap
Status: All companies can support Option 1. 
Tentative agreements: 
· RAN4 needs not to define any new requirements for inter-RAT measurements when UE support the gap based measurement only (e.g. indicated by “gap”) in Rel18 WI. 
· The existing requirements in TS38.133 9.4.2&3 and TS36.133 8.1.2.4.21&22 can be completely reused for inter-RAT LTE and inter-RAT NR measurement respectively.

Recommendations for 2nd round: No Further discussion is needed. The tentative agreements above can be captured in WF.


	 Issue 2-4-2: Measurement period requirements for case a-1 with “no gap but interruption allowed”
Status: There are quite diver view on this issue. 
Tentative agreements: 
· FFS on  measurement period requirements for case a-1 with “no gap but interruption allowed”
Recommendations for 2nd round: Postpone this issue after we conclude issue 1-2-1 & issue 1-1-1. The tentative agreements can be captured in WF. Companies are encouraged to clarify which case(‘no gap with interruption’ or ‘no gap no interruption’ ) is the target of your proposals.

	Issue 2-4-3: Measurement period requirements for case a-1 with “no gap no interruption”
Status: There are quite diver view on this issue. 
Tentative agreements:  
· FFS on measurement period requirements for case a-1 with “no gap no interruption”

Recommendations for 2nd round: Postpone this issue after we conclude issue 1-2-2. The tentative agreements can be captured in WF. Companies are encouraged to clarify which case(‘no gap with interruption’ or ‘no gap no interruption’ ) is the target of your proposals.


	Issue 2-4-4: Measurement period requirements for case b-1 no gap but interruption allowed
Status: This is highly dependent with issue 2-2-1. 
Tentative agreements: 
· FFS on measurement period requirements for case b-1 when no gap but interruption allowed
Recommendations for 2nd round: Postpone this issue after we conclude issue 2-2-1.  

	Issue 2-4-5: Measurement period requirements for case b-1 no gap no interruption

Status: Companies can agree Option a as the framework of requirements for case b-1. 
Tentative agreements: 
· The measurement requirement for case b-1 and case b-2 can be defined by the framework below.

,
· FFS on update definition of Tinter1 and CSSFinterRAT


Recommendations for 2nd round: Further discuss is needed for the open issues. Companies can provide the detailed proposal on the following parameter in the future meeting.

	Issue 2-4-6 Measurement period requirements for case b-2 no gap but interruption allowed

Status: This is highly dependent with issue 2-2-2 
Tentative agreements:  
· FFS on Measurement period requirements for case b-2 when no gap but interruption allowed
Recommendations for 2nd round: Postpone this issue after we conclude issue 2-2-1.  

	Issue 2-4-7: Measurement period requirements for case b-2 no gap no interruption

Status:  
Tentative agreements:  
Leverage the same agreements from issue 2-4-5. 
· The measurement requirement for case b-1 and case b-2 can be defined by the framework below.

,
· FFS on update definition of Tinter1 and CSSFinterRAT

Recommendations for 2nd round: Further discuss is needed for the open issues. Companies can provide the detailed proposal on the FFS parameter for case b-2 in the future meeting.

	Sub-topic 2-5: Scheduling restriction 

	Issue Issue 2-5-1: Scheduling restriction for inter-RAT NR measurement 
Status: All companies can support Option 2. 
Tentative agreements: 
· The existing scheduling restriction requirements in clause 9.3.10.3 can be taken as baseline for the inter-RAT NR measurement without measurement gaps 

Recommendations for 2nd round:  Further discussion needed in 2nd round WF. With this agreed baseline, companies can provide the more detail proposals on how to define the scheduling restriction in the next meeting.

	Issue 2-5-2: Scheduling restriction for inter-RAT LTE measurement 
Status: All companies can support Proposal 1. 
Tentative agreements: 
· 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
· FFS on Serving cell and target MO have mixed SCS and they are in the same band

Recommendations for 2nd round:  Further discussion on the open issues in 2nd round WF. With this agreed principles, companies can provide the more detail proposals on how to define these scheduling restriction in the next meeting.

	Sub-topic 2-6: Others 

	Issue 2-6-1: Interruption requirements for inter-RAT measurement without gap
Status: No consensus. There is also dependency with issue 2-2-1 and 2-2-2. 
Tentative agreements: N.A.
Recommendations for 2nd round: Postpone this issue after we conclude issue 2-2-1 and 2-2-2. The candidate options below can be captured in WF
· Option 1: CATT, MTK
· interruption requirements can be defined 
· for case a-1 and case b-1, 
·  Option 1a: MTK
· interruption requirements can be defined 
· for case a-1 and case b-1, 
· FFS for case b-2
· Option 1b: Qualcomm, Huawei
· Interruption requirements can be defined
·  for inter-RAT NR measurements without gap(case a-1)



	Issue 2-6-2: Release independent requirements 
Status: Agreed in 1st round
Tentative agreements: 
· Postpone the discussion on whether to introduce the inter-RAT LTE measurements without gap for DSS (case b-2) as release independent from Rel-17 until sufficient progress achieved



Recommendations for 2nd round: No further discussion needed.


	




3. CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



0. Discussion on 2nd round (if applicable)


1. Recommendations for Tdocs
1. 1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on NR_MG_enh2 Part 2
	Intel
	

	
	LS on interRAT measurement without gap
	Intel
	To: RAN_2; 

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2304288
	
	LS on measurement without gaps for UEs reporting NeedForGapsInfoNR

	
	Postponed
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1. Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
1. For the Recommendation column please include one of the following: 
1. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
1. Other documents: Agreeable, Revised, Noted
1. For new LS documents, please include information on To/Cc WGs in the comments column
1. Do not include hyper-links in the documents

1. 2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1. Please include the summary of recommendations for all tdocs across all sub-topics.
1. For the Recommendation column please include one of the following: 
1. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
1. Other documents: Agreeable, Revised, Noted
1. Do not include hyper-links in the documents
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TS 38.133
9.3.1 Introduction

A measurement is defined as an inter-frequency SSB based measurements without measurement gaps (cither

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 nesg-MeasGapNRr17 and indicating NeedForNCSG-InfoNR  for inter-frequency
measurement,
- Aninter

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 s not completely contained in the active BWP of the UE
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