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1 Introduction
In RAN4#106 meeting, discussion on RRM core requirements for measurement without gaps for UEs reporting NeedForGapsInfoNR was conducted and a WF was approved in [1]. In this contribution, we would like to further provide our views on the RRM requirements for measurement without gaps for UEs reporting NeedForGapsInfoNR.
2 Discussion
Interruption
	Issue 1-1-2: Requirements on the interruption length , if allowed 
< Way forward >: 
· FFS on: 
· Option 1:  
· 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: 
· 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.


[bookmark: OLE_LINK3]The requirements on the interruption length are still under discussion. From our perspective, it is reasonable to take NCSG as a starting point as UE is assumed to has another spare RF to conduct measurement without MG which is similar as NCSG. The VIL values of NCSG were specified base on thorough discussion, so we think the values of VIL, i.e. 1ms in FR1 and 0.75ms in FR2, could be directly reused as the interruption length for NeedForGaps. 
Proposal 1: For the issue of requirements on the interruption length, we support option 1 to define the interruption length same as VIL defined for NCSG.
	Issue 1-1-5: Requirements on the interruption ratio, if allowed 
< Way forward/Agreement >: 
· [bookmark: OLE_LINK8]Interruption ratio is defined as follows: 
· [bookmark: OLE_LINK4]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
· [bookmark: OLE_LINK10]FFS if interruption ratio applies to a single frequency layer or all frequency layers
· [bookmark: OLE_LINK9]Tcycle definition is FFS
· Option 1: Tcycle = SMTC x CSSF x Kp
· Other options are not precluded


It was agreed in last meeting to define the interruption ratio either than interruption location when define the interruption requirements. Different interruption ratios are to be specified based the measurement cycle Tcycle.
It still FFS whether the interruption rate can be captured in equation format. From our perspective, we prefer to define the interruption in numerical way with fixed values, since it has already agreed on the different Tcycle range. If we take interruption length of 1ms in FR1 and 0.75ms in FR2, the total interruption length caused by single measurement instance would be 2ms in FR1 and 1.5ms in FR2. So, we support to remove the square brackets of the agreed interruption ratio, which are derived based the interruption time of 2ms in FR1 and 1.5ms and lower boundary point of each Tcycle range. 
Proposal 2: RAN4 to remove the square brackets of the interruption ratio agreed in last meeting:
· 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
[bookmark: OLE_LINK5]Then, another leftover issue is the definition of Tcycle. In our understanding, the Tcycle represents the effective measurement cycle to single frequency layer. So, the common parameters defined for measurement delay requirements need to be considered for Tcycle, including SMTC, DRX, CSSF, Kp and Klayer1.
Firstly, it is naturally to take SMTC and DRX into consideration, since the gapless measurements are performed based on SMTC occasions and DRX cycle if configured.
For CSSF factor, we think it depends on the applicability of the interruption ratio. If the interruption ratio applied to a single frequency layer, CSSF needs to be considered as the measurement period for single frequency layer increase linearly with CSSF. If the interruption ratio applied to all frequency layers, we think CSSF is not needed. From our perspective, as the interruption caused by the Rel-18 gapless measurement is on serving cells, we think it is clearer to define the interruption ratio applicable to all frequency layers which could explicitly indicate the total interruption on the serving cell. So, we prefer not to consider CSSF factor in Tcycle. 
[bookmark: OLE_LINK1]Kp is the scaling factor for collision between SMTC occasion and MG occasion. Although UE supporting Rel-18 NeedForGaps capability is expected to have spare RF chain, the two RF chains may share common baseband processing components. So, when the SMTC occasions collide with MG occasions, the measurements still cannot performed at the same time. In this way, the Kp factor may need to be included in Tcycle.
Klayer1 is the scaling factor for collision between L1 measurements RS occasion outside MG and SMTC occasion. The L1 measurement procedures is expected to be conducted for serving cell, so it is supposed to have little impact on the L3 measurement conducted in the spare RF chain. So, we think the Klayer1 may not need to be included in Tcycle.
For DRX, as pointed out by company is last meeting, the interruption should consider the misalignment on DRX and SMTC when DRX cycle≤ 320ms. However, as DRX is the feature mainly work for UR RX, even if UE conducted measurement during DRX off, interruption still exists for UE TX, so we think the same interruption requirement should be defined for non-DRX and DRX case.
Proposal 3: RAN4 to define the interruption ratio requirement applies to all frequency layers.
Proposal 4: The Tcycle definition is as follow:
· [bookmark: OLE_LINK12]When no DRX is used: Tcycle = SMTC x Kp;
· When DRX is in use: 
· When DRX cycle ≤ 320ms, Tcycle = 1.5 x max(SMTC, DRX) x Kp;
· When DRX cycle > 320ms, Tcycle = DRX cycle x Kp;
Measurement reporting delay requirements
	[bookmark: OLE_LINK2]Issue 1-2-1 Requirement for intra/inter-freq measurement without gap when interruption allowed (case 2) 
< Way forward/Agreement >: 
 [Moderator notes: With the table below in which the framework and induvial companies of these measurement requirements are listed. So we can remove these background statements to avoid any misunderstanding.]
· When RAN4 defining the measurement requirements for intra/inter-freq measurement without gap when interruption allowed (case 2), the following key aspects needs to be updated at least. 
· 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 meas
· Updates on CSSFoutside_gap 
· Updates on Klayer1_measurement
Issue 1-2-2: Requirement for inter-freq measurement without gap (Inter-f case 1)
< Way forward/Agreement >: 
· The requirements for inter-frequency case 1 can be defined by reusing 9.3.9 framework in TS38.133.
· 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


The discussion on measurement reporting delay requirements is divided for case 1 and case 2. Based on previous discussion, measurement are conducted without gap and no interruption in case 1 while without gap but interruption allowed in case 2.
[bookmark: OLE_LINK7]For inter-freq measurement without gap and no interruption (case 1), the target SSB is supposed to be contained in UE’s active BWP. In our understanding, it is exactly the same case as defined in section 9.3.9 of TS38.133 (intra-freq w/o gap). So we propose that the requirements for inter-frequency case 1 can be defined by reusing 9.3.9 framework in TS38.133, and the update is only needed for the definition part.  
[bookmark: OLE_LINK11]Proposal 5: The measurement requirements for inter-frequency case 1 can be defined by reusing 9.3.9 framework in TS38.133, and the update is only needed for the definition part.
Next we discuss the requirement for intra/inter-freq measurement without gap when interruption allowed (case 2). From our perspective, UE indicating measurement without gap but with interruption via Rel-18 NeedForGaps is expected to have spare RF chain which is similar as Rel-17 NCSG. So, basically we think the requirements of low bound and measurement samples needed for the procedure of PSS/SSS detection, measurement and SSB index detection could reuse these for NCSG.
[bookmark: OLE_LINK6]The controversial part is whether to consider the common parameters among TPSS/SSS, TSSB_measurement and TSSB_time_index, i.e. measurement cycle, Kp, Klayer1_measurement, and CSSFoutside_gap. Generally, we agree with option 2 that it depends on Tcycle definition discussed in issue 1-1-1. 
Proposal 6: The measurement requirements for intra/inter-freq measurement without gap when interruption allowed (case 2) can be defined with the following aspects:
· Update the definition part
· Take the low bound and measurement samples needed for the procedure of PSS/SSS detection, measurement and SSB index detection for NCSG in 9.3.10 as baseline
· Measurement cycle, Kp, Klayer1_measurement, and CSSFoutside_gap depends on the Tcycle definition discussed in issue 1-1-1.
3 Conclusion
Proposal 1: For the issue of requirements on the interruption length, we support option 1 to define the interruption length same as VIL defined for NCSG.
Proposal 2: RAN4 to remove the square brackets of the interruption ratio agreed in last meeting:
· 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
Proposal 3: RAN4 to define the interruption ratio requirement applies to all frequency layers.
Proposal 4: The Tcycle definition is as follow:
· When no DRX is used: Tcycle = SMTC x Kp;
· When DRX is in use: 
· When DRX cycle ≤ 320ms, Tcycle = 1.5 x max(SMTC, DRX) x Kp;
· When DRX cycle > 320ms, Tcycle = DRX cycle x Kp;
Proposal 5: The measurement requirements for inter-frequency case 1 can be defined by reusing 9.3.9 framework in TS38.133, and the update is only needed for the definition part.
Proposal 6: The measurement requirements for intra/inter-freq measurement without gap when interruption allowed (case 2) can be defined with the following aspects:
· Update the definition part
· Take the low bound and measurement samples needed for the procedure of PSS/SSS detection, measurement and SSB index detection for NCSG in 9.3.10 as baseline
· [bookmark: _GoBack]Measurement cycle, Kp, Klayer1_measurement, and CSSFoutside_gap depends on the Tcycle definition discussed in issue 1-1-1.
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