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Introduction
In this paper, we share our view on the remaining issues for interruption requirements and remaining issues for [R18 needforgap]. 
Discussion
	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.
Issue 1-1-5: Requirements on the interruption ratio, if allowed 
< Way forward/Agreement >: 
· 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



During the last meeting, RAN4 agreed the lower bound (80ms) of Tcycle. However, companies show different understanding about Tcycle. From our understanding, Tcycle is measurement period and it can be derived by configured SMTC, DRX, and the lower bound. CSSF and other scaling factor need to be considered at measurement requirement similar to existing measurement requirements.  
Proposal: Definition of Tcycle = max(80ms, SMTC period, DRX cycle).
Proposal: CSSF and other scaling factor need to be included at measurement requirements similar to existing measurement requirements.  
Proposal: interruption length is same as VIL defined for NCSG, 1ms in FR1 and 0.75ms in FR2. 
There was discussion whether total interruption ratio is increasing for multiple frequency layers. Total interruption length can be simply calculated multiplied by number of frequency layers ( to interruption length. Measurement period requirement includes Tcycle, CSSF, and scaling factors. The relation between total interruption ratio and interruption ratio for single layer (2*interruption length / Tcycle) is simply derived as following. 

As we can see from the above equation, total interruption ration for multiple layers will not be larger than interruption ratio for single layer. Thus, upper bound of interruption ratio is applicable for both single frequency and multiple frequency layers. 
Observation : As measurement period are scaled from CSSF for multiple frequency layers, total interruption ratio is not larger than interruption ratio for single layer. Same upper bound of interruption ratio can be used for multiple frequency layers. 
Proposal 2: No need to define separate interruption ratio for multiple frequency layers or DRX. The following interruption requirement are applied for both single frequency layer and multiple frequency layers, and both non-DRX and DRX. 
· 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
	Issue 1-1-1: Framework of the interruption requirements
< Agreement/Way forward >: 
· 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. 



UE may not perform measurement every single SMTC. It is up to UE implementation how to measure multiple frequencies within measurement period. It is difficult to define scheduling restriction by assuming interruption is allowed before and after SMTC for all UE.
Proposal 3: Do not introduce additional scheduling restriction before or after SMTC. Do not introduce SMTC pattern. 

<Measurement requirements for without gap and with interruption>

	Common parameters among {TPSS/SSS , T SSB_measurement , TSSB_time_index}
	FFS: scaling_factor1:
M2 depending on DRX
	Option 1: M2=1.5 when DRX cycle ≤ 320ms

	
	FFS: scaling_factor 2:
Scale factor for SMTC overlapping with measurement gap
	Option 1:  Update Kp factors in 9.2.5 or 9.3.9

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

	
	Option 1: Meas_cycle
	Option 1: replace “measCycleSCell” wih Tcycle ( depending on issue 1-1-5)
Option 2: Depending on Tcycle definition in issue 1-1-1

	
	CCSFintra/inter
	Option 1: Reuse CSSFintra/inter in TS38.133


	
	FFS:
Additional samples for AGC
	P1: Needs to include additional AGC in the requirements for PSS/SSS detection because of other sequential procedures.
P2: AGC sample needed for inter-frequency only



If RAN4 adopt Tcycle definition as Tcycle = max(80ms, SMTC period, DRX cycle) it can simply replace existing measurement requirement without much efforts and following format will be used to define measurement requirements. 
Proposal : replace measurement period component to Tcycle. General measurement period format is Max(lower_bound, Number of Samples * scaling factors* Tcycle * CSSFinter/intra ), where Tcycle = max (80ms, SMTC period, DRX cycle).
When UE report no-gap with/without interruption for inter-frequency measurement, there is no condition whether SSB is located within active BWP or not. Thus, same number of SSB sample from NCSG requirements can be reused. 
Proposal : For no-gap with or without interruption, measurement samples are 5 for intra-frequency measurement, 8 for inter-frequency measurement.
Intra frequency measurements without gap with interruption
· PSS/SSS detection for FR1
· No DRX : max (600ms, ceil(5  x Kp) x Tcycle x CSSFintra )
· DRX cycle < 320ms : max (600ms, ceil(5 x M2  x Kp) x Tcycle x CSSFintra )
· DRX cycle >=320ms : ceil(5  x Kp) x Tcycle x CSSFintra 
· Time period for time index detection 
· No DRX : max (120ms, 3 x Tcycle x CSSFintra)
· DRX cycle < 320ms : max (120ms, ceil(M2 x 3 x Kp) x Tcycle x CSSFintra )
· DRX cycle >=320ms : Ceil(3 x Kp) x Tcycle x CSSFintra 
· Measurement period 
· No DRX : max (200ms, ceil(5  x Kp) x Tcycle x CSSFintra)
· DRX cycle < 320ms : max (200ms, ceil(1.5 x 5 x Kp) x Tcycle x CSSFintra )
· DRX cycle >=320ms : ceil(5 x Kp) x Tcycle x CSSFintra 

Inter frequency measurements without gap with interruption
· PSS/SSS detection for FR1
· No DRX : max (600ms, ceil(8  x Kp) x Tcycle x CSSFinter )
· DRX cycle < 320ms : max (600ms, ceil(8 x 1.5 x Kp) x Tcycle x CSSFinter )
· DRX cycle >=320ms : ceil(8  x Kp) x Tcycle x CSSFinter 
· Time period for time index detection 
· No DRX : max (120ms, 3 x Tcycle) x CSSFinter
· DRX cycle < 320ms : max (120ms, ceil(M2 x 3 x Kp) x Tcycle) x CSSFinter 
· DRX cycle >=320ms : Ceil(3 x Kp) x Tcycle x CSSFinter 
· Measurement period
· No DRX : max (200ms, ceil(8 x Kp) x Tcycle )x CSSFinter
· DRX cycle < 320ms : max (200ms, ceil(8 x 1.5 x Kp) x Tcycle ) x CSSFinter 
· DRX cycle >=320ms : ceil(8x Kp) x Tcycle x CSSFinter 
For requirements for inter-frequency measurement without gap, without interruption, 5 measurement samples are used for PSS/SSS and measurement period. 
Inter frequency measurements without gap without interruption
· PSS/SSS detection for FR1
· No DRX : max (600ms, ceil(5  x Kp) x Tcycle x CSSFinter )
· DRX cycle < 320ms : max (600ms, ceil(5 x M2 x Kp) x Tcycle x CSSFinter )
· DRX cycle >=320ms : ceil(5  x Kp) x Tcycle x CSSFinter 
· Time period for time index detection 
· No DRX : max (120ms, ceil (3 x Kp) x Tcycle) x CSSFinter
· DRX cycle < 320ms : max (120ms, ceil(M2 x 3 x Kp) x Tcycle) x CSSFinter 
· DRX cycle >=320ms : Ceil(3 x Kp) x Tcycle x CSSFinter 
· Measurement period
· No DRX : max (200ms, ceil(5 x Kp) x Tcycle )x CSSFinter
· DRX cycle < 320ms : max (200ms, ceil(5 x 1.5 x Kp) x Tcycle ) x CSSFinter 
· DRX cycle >=320ms : ceil(5 x Kp) x Tcycle x CSSFinter 
Conclusions
Proposal: Definition of Tcycle = max(80ms, SMTC period, DRX cycle).
Proposal: CSSF and other scaling factor need to be included at measurement requirements similar to existing measurement requirements.  
Proposal: interruption length is same as VIL defined for NCSG, 1ms in FR1 and 0.75ms in FR2. 
Observation : As measurement period are scaled from CSSF for multiple frequency layers, total interruption ratio is not larger than interruption ratio for single layer. Same upper bound of interruption ratio can be used for multiple frequency layers. 


Proposal 2: No need to define separate interruption ratio for multiple frequency layers or DRX. The following interruption requirement are applied for both single frequency layer and multiple frequency layers, and both non-DRX and DRX. 
· 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: Do not introduce additional scheduling restriction before or after SMTC. Do not introduce SMTC pattern. 
Proposal : replace measurement period component to Tcycle. General measurement period format is Max(lower_bound, Number of Samples * scaling factors* Tcycle * CSSFinter/intra ), where Tcycle = max (80ms, SMTC period, DRX cycle).
Proposal : For no-gap with or without interruption, measurement samples are 5 for intra-frequency measurement, 8 for inter-frequency measurement.
Intra frequency measurements without gap with interruption
· PSS/SSS detection for FR1
· No DRX : max (600ms, ceil(5  x Kp) x Tcycle x CSSFintra )
· DRX cycle < 320ms : max (600ms, ceil(5 x M2  x Kp) x Tcycle x CSSFintra )
· DRX cycle >=320ms : ceil(5  x Kp) x Tcycle x CSSFintra 
· Time period for time index detection 
· No DRX : max (120ms, 3 x Tcycle x CSSFintra)
· DRX cycle < 320ms : max (120ms, ceil(M2 x 3 x Kp) x Tcycle x CSSFintra )
· DRX cycle >=320ms : Ceil(3 x Kp) x Tcycle x CSSFintra 
· Measurement period 
· No DRX : max (200ms, ceil(5  x Kp) x Tcycle x CSSFintra)
· DRX cycle < 320ms : max (200ms, ceil(1.5 x 5 x Kp) x Tcycle x CSSFintra )
· DRX cycle >=320ms : ceil(5 x Kp) x Tcycle x CSSFintra 

Inter frequency measurements without gap with interruption
· PSS/SSS detection for FR1
· No DRX : max (600ms, ceil(8  x Kp) x Tcycle x CSSFinter )
· DRX cycle < 320ms : max (600ms, ceil(8 x 1.5 x Kp) x Tcycle x CSSFinter )
· DRX cycle >=320ms : ceil(8  x Kp) x Tcycle x CSSFinter 
· Time period for time index detection 
· No DRX : max (120ms, 3 x Tcycle) x CSSFinter
· DRX cycle < 320ms : max (120ms, ceil(M2 x 3 x Kp) x Tcycle) x CSSFinter 
· DRX cycle >=320ms : Ceil(3 x Kp) x Tcycle x CSSFinter 
· Measurement period
· No DRX : max (200ms, ceil(8 x Kp) x Tcycle )x CSSFinter
· DRX cycle < 320ms : max (200ms, ceil(8 x 1.5 x Kp) x Tcycle ) x CSSFinter 
· DRX cycle >=320ms : ceil(8x Kp) x Tcycle x CSSFinter 
For requirements for inter-frequency measurement without gap, without interruption, 5 measurement samples are used for PSS/SSS and measurement period. 
Inter frequency measurements without gap without interruption
· PSS/SSS detection for FR1
· No DRX : max (600ms, ceil(5  x Kp) x Tcycle x CSSFinter )
· DRX cycle < 320ms : max (600ms, ceil(5 x M2 x Kp) x Tcycle x CSSFinter )
· DRX cycle >=320ms : ceil(5  x Kp) x Tcycle x CSSFinter 
· Time period for time index detection 
· No DRX : max (120ms, ceil (3 x Kp) x Tcycle) x CSSFinter
· DRX cycle < 320ms : max (120ms, ceil(M2 x 3 x Kp) x Tcycle) x CSSFinter 
· DRX cycle >=320ms : Ceil(3 x Kp) x Tcycle x CSSFinter 
· Measurement period
· No DRX : max (200ms, ceil(5 x Kp) x Tcycle )x CSSFinter
· DRX cycle < 320ms : max (200ms, ceil(5 x 1.5 x Kp) x Tcycle ) x CSSFinter 
· DRX cycle >=320ms : ceil(5 x Kp) x Tcycle x CSSFinter 
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