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1 Introduction
In RAN4#108 meeting, discussion on RRM core requirements for measusrement 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
Definition
	Issue 1-1-1: Measurement cycle/period definition
· Agreements
· Do not introduce new mechanism for UE measurement cycle configuration
· UE measurement cycle per frequency layer is derived based on the maximum of SMTC periodicity and 80ms (i.e., max(SMTC, 80ms))

Issue 1-1-2: Tcycle definition
· Agreements
· Tcycle per MO/frequency layer is the same as UE measurement cycle
· [bookmark: OLE_LINK46]Effective Tcycle across multiple MO/frequency layers is FFS
· Impact from MG on Tcycle is FFS

Issue 1-1-3: Scaling factor definition; the scaling factor is to scale the configured (SMTC) period value towards the actual UE measurement cycle/period value
· Agreements
· All NFG measurements with interruptions are carried within the MG(s), when MGs are configured and SMTC partially or fully overlaps with MG(s)
· Scaling factor to derive UE measurement period
· Use CSSF within gap to scale the configured SMTC period value when MG is configured and SMTC partially or fully overlaps with MG
· Use CSSF outside gap to scale the configured SMTC period value when MG is configured and SMTC does not overlap with MG
· FFS for scaling factor when MG is not configured 


It was agreed in previous meeting to define the interruption ratio either than interruption location for the interruption requirements. Different interruption ratios are agreed to be specified based different range of measurement cycle Tcycle. We understand that from UE implementation point of view, it is the measurement performed based on UE measurement cycle caused interruption. To some extent, the measurement cycle of the MOs that need interruption impact the interruption ratio. 
Based on last meeting’s progress, there is a consensus that Tcycle per MO/frequency layer is the same as UE measurement cycle. It is still FFS for multiple MOs/frequency layers case. From our perspective, we prefer not to define an effective Tcycle across multiple MO/frequency layers. The total interruption ratio is derived from the sum of interruption of individual frequency layers that need interruption.
Proposal 1: For multiple MO/frequency layers case, no need to define an effective Tcycle across multiple MO/frequency layers, and the total interruption ratio is derived from the sum of interruption of individual frequency layers that need interruption.
	Issue 1-4-1: Interruption caused when DRX is configured larger than 320ms
· Proposals
· Option 1: No interruption is expected when DRX is configured larger than 320ms on the serving cell.
· Option 2: Interruption is allowed, and it is according to Tcycle.
· Option 3: Interruption is allowed, and RAN4 shall follow the existing requirements of NCSG or MG as baseline.
Issue 1-4-2: Interruption caused when DRX is configured smaller than 320ms
· Proposals
· Option 1: No interruption is expected when SMTC is during DRX-off and UE uses such SMTC to measure NFG measurements with interruption on a certain MO.
· Option 2: Interruption is allowed, and it is according to Tcycle.
· Option 3: No interruption is expected during DRX activity time (DRX ON duration extended by inactivity-timer after each PDCCH reception) 
· Option 4: Interruption is allowed, and RAN4 shall follow the existing requirements of NCSG or MG as baseline.


For the interruption optimization discussed in issue 1-4-1 and 1-4-2, basically we support option 2. For DRX, as pointed out by company is last meeting, the interruption should consider the misalignment on DRX and SMTC when DRX cycle≤ 320ms. Also, as DRX is the feature mainly work for UR RX, even if UE conducted measurement during DRX off, interruption still exists for UE TX. It is unreasonable to force UE conduct measurement during DRX off time. So we think the interruption requirement should be defined for both non-DRX and DRX case and the DRX cycle should be considered in Tcycle. 
Proposal 2: For DRX based interruption ratio, interruption will be expected when DRX cycle is configured equal or smaller than 320ms, or larger than 320ms.
Interruption
	Issue 1-1-2: Requirements on the interruption length, if allowed
· Way forward
· 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.
· Otherwise, no interruption is allowed


[bookmark: OLE_LINK3]The requirements on the interruption length are still under discussion. From our perspective, it is reasonable to take NCSG as baseline. The VIL values of NCSG were specified base on thorough discussion which, in our understanding, is to cover the time needed for RF retuning and baseband processing. UE supporting NeedForGaps is assumed to has another spare RF to conduct measurement when indicating ‘no-gap-with-interruption’, which is quite similar as NCSG. So, we tend to think that the values of VIL, i.e. 1ms in FR1 and 0.75ms in FR2, could be directly reused as the interruption length for the capability of NeedForGaps. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK13]Proposal 3: For the issue of requirements on the interruption length, we support option 1 to define the interruption length same as VIL defined for NCSG.
Measurement delay requirements
	Issue 1-3-1: Measurement sample number for PSS/SSS detection without AGC
· Proposals
· Option 1: 5.
Issue 1-3-2: Measurement sample number for Measurements without AGC
· Proposals
· Option 1: 5.
Issue 1-3-3: Measurement sample number for SSB index detection without AGC
· Proposals
· Option 1: 3.
Issue 1-3-4: Measurement sample number when AGC is needed
· Proposals
· Option 1: 3 samples are added.
Issue 1-3-5: Lower bounds 
· Proposals
· Option 1: reuse all existing values.
· Option 2: other values.


For the requirement for intra/inter-freq measurement without gap when interruption allowed (case 2), we think the requirements of lower bound and measurement samples needed for the procedure of PSS/SSS detection, measurement and SSB index detection could reuse these for NCSG. 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. Generally, we propose that the measurement requirements for intra/inter-freq measurement without gap when interruption allowed (case 2) can be defined taken NCSG requirements when UE indicating ‘ncsg’ defined in TS 38.133 clause 9.2.7/9.3.10 as baseline with the following updates:
· Update the definition part;
· Reuse the lower bound and measurement samples needed for the procedure of PSS/SSS detection, SSB index detection and measurement;
· Consider max(SMTC, 80ms) as measurement cycle;
· Update CSSFoutside_gap,i to consider the gapless R18 NeedForgaps intra/inter-freq MOs;
· Update Kp to consider SMTC occasions that are punctured by MG occasions.
Proposal 4: RAN4 to define requirements for intra-frequency measurement without gap when interruption allowed (case 2) as follow:
Time period for PSS/SSS detection (FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil( 5 x Kp) x max(SMTC, 80ms)) x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x 5 x Kp) x max(80ms, SMTC period, DRX cycle)) x CSSFintra

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


Time period for time index detection (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, Ceil(3 x Kp) x max(SMTC, 80ms)) x CSSFintra

	DRX cycle≤ 320ms
	max(120ms, ceil(1.5 x 3 x Kp) x max(80ms, SMTC period, DRX cycle) x CSSFintra)

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFintra


Measurement period for intra-frequency measurements (FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( 5 x Kp) x max(SMTC, 80ms)) x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5 x 5 x Kp) x max(80ms, SMTC period, DRX cycle)) x CSSFintra

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



Proposal 5: RAN4 to define requirements for inter-frequency measurement without gap when interruption allowed (case 2) as follow:
Time period for PSS/SSS detection (FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil( 8 x Kp) x max(SMTC, 80ms)) x CSSFinter

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x 8 x Kp) x max(80, SMTC period, DRX cycle)) x CSSFinter

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


Time period for time index detection (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, Ceil(3 x Kp) x max(SMTC, 80ms)) x CSSFinter

	DRX cycle≤ 320ms
	max(120ms, ceil(1.5 x 3 x Kp) x max(80ms, SMTC period,DRX cycle) x CSSFinter)

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFinter


Measurement period for intra-frequency measurements (FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( 8 x Kp) x max(SMTC, 80ms)) x CSSFinter

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5 x 8 x Kp) x max(80ms, SMTC period, DRX cycle)) x CSSFintra

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



[bookmark: OLE_LINK7]For inter-freq measurement without gap and no interruption (case 1), we think it is quite similar as the inter-frequency measurement without gap when UE indicating ‘nogap-noncsg’. So we support that the requirements for inter-frequency case 1 can be defined taken NCSG requirements when UE indicating ‘nogap-noncsg’ defined in TS 38.133 clause 9.3.9 as baseline, and the following updates could be considered:
· Update the definition part;
· Reuse the lower bound and measurement samples needed for the procedure of PSS/SSS detection, measurement and SSB index detection;
· Update CSSF outside_gap,i to consider the gapless R18 NeedForgaps inter-freq MOs;
· Update Kp to consider SMTC occasions that are punctured by MG occasions.
Proposal 6: RAN4 to define requirements for inter-frequency measurement without gap and no interruption (case 1) as follow:
Time period for PSS/SSS detection (FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil( 8 x Kp) x SMTC period) x CSSFinter

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x 8 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter

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


Time period for time index detection (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, Ceil(3 x Kp) x SMTC period) x CSSFinter

	DRX cycle≤ 320ms
	max(120ms, ceil(1.5 x 3 x Kp) x max(SMTC period,DRX cycle) x CSSFinter)

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFinter


Measurement period for intra-frequency measurements (FR1)
	DRX cycle
	T SSB_measurement_period_intra  

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

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

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



3 Conclusion
Proposal 1: For multiple MO/frequency layers case, no need to define an effective Tcycle across multiple MO/frequency layers, and the total interruption ratio is derived from the sum of interruption of individual frequency layers that need interruption.
Proposal 2: For DRX based interruption ratio, interruption will be expected when DRX cycle is configured equal or smaller than 320ms, or larger than 320ms.
Proposal 3: 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 4: RAN4 to define requirements for intra-frequency measurement without gap when interruption allowed (case 2) as follow:
Time period for PSS/SSS detection (FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil( 5 x Kp) x max(SMTC, 80ms)) x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x 5 x Kp) x max(80ms, SMTC period, DRX cycle)) x CSSFintra

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


Time period for time index detection (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, Ceil(3 x Kp) x max(SMTC, 80ms)) x CSSFintra

	DRX cycle≤ 320ms
	max(120ms, ceil(1.5 x 3 x Kp) x max(80ms, SMTC period, DRX cycle) x CSSFintra)

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFintra


Measurement period for intra-frequency measurements (FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( 5 x Kp) x max(SMTC, 80ms)) x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5 x 5 x Kp) x max(80ms, SMTC period, DRX cycle)) x CSSFintra

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



Proposal 5: RAN4 to define requirements for inter-frequency measurement without gap when interruption allowed (case 2) as follow:
Time period for PSS/SSS detection (FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil( 8 x Kp) x max(SMTC, 80ms)) x CSSFinter

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x 8 x Kp) x max(80, SMTC period, DRX cycle)) x CSSFinter

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


Time period for time index detection (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, Ceil(3 x Kp) x max(SMTC, 80ms)) x CSSFinter

	DRX cycle≤ 320ms
	max(120ms, ceil(1.5 x 3 x Kp) x max(80ms, SMTC period,DRX cycle) x CSSFinter)

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFinter


Measurement period for intra-frequency measurements (FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( 8 x Kp) x max(SMTC, 80ms)) x CSSFinter

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5 x 8 x Kp) x max(80ms, SMTC period, DRX cycle)) x CSSFintra

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


Proposal 6: RAN4 to define requirements for inter-frequency measurement without gap and no interruption (case 1) as follow:
Time period for PSS/SSS detection (FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil( 8 x Kp) x SMTC period) x CSSFinter

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x 8 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter

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


Time period for time index detection (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, Ceil(3 x Kp) x SMTC period) x CSSFinter

	DRX cycle≤ 320ms
	max(120ms, ceil(1.5 x 3 x Kp) x max(SMTC period,DRX cycle) x CSSFinter)

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFinter


Measurement period for intra-frequency measurements (FR1)
	DRX cycle
	T SSB_measurement_period_intra  

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

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

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