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Introduction
Up to this meeting, all agreed using scenarios for inter-RAT NR/LTE measurements without gap can summarized as:
a. Inter-RAT NR measurements without gap in Rel-18 includes the scenario below.
· Case a-1: UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements
b. Inter-RAT LTE measurements without gap in Rel-18 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 
In this paper we provide our views on the remaining issues about how to specify the requirements for each of the cases.
Discussion
Case b requirements
Effective measurement window
Effective measurement window is agreed by the group, and it is used when the UE indicates supports for measurement on inter-RAT LTE target frequency without gap. The UE is required to measure on the LTE CRS within the time duration of effective measurement windows so that the network is crystal clear about when exactly the UE measures on the target.
When case b-1 UE indicates to the network about its supporting inter-RAT LTE measurement without gap, either it is with interruption or without interruption, the network configures effective measurement window configurations to the UE. The configuration of effective measurement window includes at least the periodicity of the window occasions, the time duration of each window per period and the time offset for each window within the periodicity.
Having this defined, the UE will follow the configurations of effective measurement windows to measure the target LTE CRS only within the configured windows. If the ‘with interruption’ UE capability is indicated, there is interruptions caused within UE when the UE has to retune towards the target LTE frequency and retune back, which happen either at the beginning of the effective measurement window or at the end or both. In the case b-1 requirements for inter-RAT LTE measurements without gaps, interruptions are allowed both at the beginning and at the end of each effective measurement window for the UE capable of ‘with interruption’ gapless measurements. However, interruption is not allowed for the UE-s indicating support of ‘without interruption’ gapless measurements.
For both cases b-1 and b-2, during the effective window time durations, the network schedules the UE in the serving cell as usual. With this knowledge of UE measuring only within the window durations, the network is able to correctly arrange the measurements for the UE so that there is no collision between effective windows and SMTC/SSB/measurement gap. This is crucial and key benefit brought by effective measurement windows. The below figure depicts a typical use case for measurement arrangements by configurations of effective measurement window.


Figure 1 Measurement arrangement by configurations of effective measurement window
As shown in the above figure, by configuring the time offset of the effective measurement windows, measurements on the inter-RAT LTE CRS are not overlapping with any of the NR measurements. In this way system performance is optimized. There is only one effective measurement window configuration at a time for the UE so all the target LTE frequency layers share the occasions carried by the windows.
To achieve this optimal performance, the periodicity of the configured effective measurement windows must be equal to or larger than the periodicity of any one among SSB, SMTC and measurement gap configurations of any frequency layer configured as a measurement target to the UE. Meanwhile the time offset of the effective measurement window configuration must be different with that of any SMTC or measurement gap configured to the UE.
Overlap resolutions due to scheduling restriction
In terms of inter-RAT measurements, cases with measurement restriction/scheduling unavailability are common. There are times when the UE needs to choose one of the collided operations at a time even if the UE is able to utilize its vacant chain or if the target CRS is within active BWP. This is due to measurement/scheduling restrictions between the collided operations. Mixed numerology between 15KHz LTE and 30KHz NR is one of the greatest reasons to cause restrictions.
A good set of agreements is seen in the last meeting so that the measurements causing scheduling/measurement restrictions are carried out: 
· Within the measurement gaps and the measurement requirement follows legacy spec using measurement gaps when EMW overlaps with gap or EMW not configured; or,
· Not anymore (dropped) when EMW partially overlap with measurement gaps (EMW periodicity is smaller than MGRP); or,
· FFS when EMW periodicity is larger than measurement gaps and all EMW are covered by measurement gaps; else,
· FFS when EMW does not overlap with any measurement gap.
When all EMW are covered by measurement gaps, and the measurements causing scheduling/measurement restrictions are supposed to be carried out within the EMW, this results in impact in the existing measurement requirements based on measurement gaps. As a result, we prefer to specify that the CRS measurements are dropped in the same way as when the EMW periodicity is smaller than MGRP.
Proposal 1: For case b-1 and b-2, when EMW periodicity is larger than MGRP and all EMW are covered by measurement gaps, inter-RAT LTE measurement will be dropped.
In general, if the network configures the EMW which overlaps somehow with measurement gap in a scenario where the target LTE measurement does not comply with serving cell scheduling or serving cell measurements or other measurements due to measurement/scheduling restrictions, we consider this configuration not good.
When none of the EMW overlaps with any of the measurement gap occasions, which we prefer as a good configuration from the network in general, there is no additional dropping outside of the legacy scheduling/measurement restrictions specified in the current spec.
Proposal 2: No additional dropping is applied when none of the EMW overlaps with any of the measurement gap occasions, and existing scheduling/measurement restrictions apply.
EMW configurations
Parameter TInter1 used in inter-RAT requirements without gap when effective measurement window is configured is specified according to the available measurement window total duration of each configuration of effective measurement window.
Table 1: Minimum available time for inter-RAT measurements when effective measurement window is configured
	EMW Pattern Id
	EMW Length (EMWL, ms)
	EMW Repetition Period
(EMWRP, ms)
	Minimum available time for inter-RAT measurements during 480 ms period
(Tinter1, ms)

	0
	5
	40
	60

	1
	5
	80
	30

	2
	2
	40
	24

	3
	2
	80
	12

	4
	5.5
	40
	36

	5
	5.5
	80
	18



When the UE is configured with effective measurement window to identify and measure inter-RAT cells without gap and without interruption and the UE is capable of ‘nogap-noncsg’ in NeedForGapNCSG-infoEUTRA, the UE shall be able to identify a new detectable FDD or TDD cell within TIdentify, E-UTRAN FDD or TDD according to the following expression:
	,

When no DRX is used and when the UE indicates ‘nogap-noncsg’ in NeedForGapNCSG-infoEUTRA capability of conducting such measurements without gaps and without any interruption, and when effective measurement windows are configured for inter-RAT EUTRA measurements without gap, the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with measurement period TMeasure, E-UTRAN FDD or TMeasure, E-UTRAN TDD given by the below table.
Table 2: Measurement period and measurement bandwidth when no DRX is configured
	Configuration
	Physical Layer Measurement period: TMeasure, E-UTRAN FDD(or TDD) [ms] 
	Measurement bandwidth [RB]

	0
	Max(480, TEMW) x Ceil(CSSFinterRAT)
	6

	1 (Note 1)
	Max(240, TEMW) x Ceil(CSSFinterRAT)
	50

	NOTE 1:	   This configuration is optional.


Where, 
TEMW is the configured periodicity of effective measurement window.
When DRX is in use and when the UE indicates ‘nogap-noncsg’ in NeedForNCSG-infoEUTRA capability of conducting such measurements without gaps and without any interruption, and when effective measurement windows are configured for inter-RAT EUTRA measurements without gap, the UE physical layer shall be capable of the UE shall be able to identify a new detectable E-UTRAN FDD or TDD cell within TIdentify, E-UTRAN FDD or TDD specified in the below table.
Table 3: Requirement to identify a newly detectable E-UTRAN FDD or TDD cell when DRX is configured
	DRX cycle length (s)
	TIdentify, E-UTRAN FDD or TDD (s) (DRX cycles)

	
	EMW period = 40 ms
	EMW period = 80 ms

	≤0.16
	Non-DRX requirements apply
	Non-DRX requirements apply

	0.256
	5.12* Ceil(CSSFinterRAT) 
(20* Ceil(CSSFinterRAT))
	7.68* Ceil(CSSFinterRAT) (30* Ceil(CSSFinterRAT))

	0.32
	6.4* Ceil(CSSFinterRAT) 
(20* Ceil(CSSFinterRAT))
	7.68* Ceil(CSSFinterRAT) (24* Ceil(CSSFinterRAT))

	0.32< DRX-cycle ≤10.24
	Note1 (20* Ceil(CSSFinterRAT))
	Note1 (20* Ceil(CSSFinterRAT))

	NOTE 1:	The time depends on the DRX cycle length.



When DRX is in use and when the UE indicates ‘nogap-noncsg’ in NeedForGapNCSG-infoEUTRA capability of conducting such measurements without gaps and without any interruption, and when effective measurement windows are configured for inter-RAT EUTRA measurements without gap, the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with measurement period TMeasure, E-UTRAN FDD or TMeasure, E-UTRAN TDD given by the below table.
Table 4: Requirement to measure E-UTRAN FDD or TDD cells when DRX is configured
	DRX cycle length (s)
	Tmeasure, E-UTRAN FDD or TDD (s) (DRX cycles) 

	≤0.08
	Non-DRX requirements apply

	0.08< DRX-cycle ≤10.24
	Note1 (5* Ceil(CSSFinterRAT))

	NOTE 1:	The time depends on the DRX cycle length.



The UE does not apply any requirement when the configured effective measurement window periodicity is smaller than specified or it is smaller than any of the SSB/SMTC/measurement gap periodicities configured. In such cases the performance is not guaranteed since collision among measurements using EMW and other measurements are inevitable.
Proposal 3: RAN4 agrees on table 1, 2, 3 and 4 in this section.
Conclusion
In this paper we provide our views on the remaining issues about how to specify the requirements for each of the cases.
Proposal 1: For case b-1 and b-2, when EMW periodicity is larger than MGRP and all EMW are covered by measurement gaps, inter-RAT LTE measurement will be dropped.
Proposal 2: No additional dropping is applied when none of the EMW overlaps with any of the measurement gap occasions, and existing scheduling/measurement restrictions apply.
Proposal 3: RAN4 agrees on table 1, 2, 3 and 4 in this section.
Table 1: Minimum available time for inter-RAT measurements when effective measurement window is configured
	EMW Pattern Id
	EMW Length (EMWL, ms)
	EMW Repetition Period
(EMWRP, ms)
	Minimum available time for inter-RAT measurements during 480 ms period
(Tinter1, ms)

	0
	5
	40
	60

	1
	5
	80
	30

	2
	2
	40
	24

	3
	2
	80
	12

	4
	5.5
	40
	36

	5
	5.5
	80
	18


Table 2: Measurement period and measurement bandwidth when no DRX is configured
	Configuration
	Physical Layer Measurement period: TMeasure, E-UTRAN FDD(or TDD) [ms] 
	Measurement bandwidth [RB]

	0
	Max(480, TEMW) x Ceil(CSSFinterRAT)
	6

	1 (Note 1)
	Max(240, TEMW) x Ceil(CSSFinterRAT)
	50

	NOTE 1:	   This configuration is optional.


Table 3: Requirement to identify a newly detectable E-UTRAN FDD or TDD cell when DRX is configured
	DRX cycle length (s)
	TIdentify, E-UTRAN FDD or TDD (s) (DRX cycles)

	
	EMW period = 40 ms
	EMW period = 80 ms

	≤0.16
	Non-DRX requirements apply
	Non-DRX requirements apply

	0.256
	5.12* Ceil(CSSFinterRAT) 
(20* Ceil(CSSFinterRAT))
	7.68* Ceil(CSSFinterRAT) (30* Ceil(CSSFinterRAT))

	0.32
	6.4* Ceil(CSSFinterRAT) 
(20* Ceil(CSSFinterRAT))
	7.68* Ceil(CSSFinterRAT) (24* Ceil(CSSFinterRAT))

	0.32< DRX-cycle ≤10.24
	Note1 (20* Ceil(CSSFinterRAT))
	Note1 (20* Ceil(CSSFinterRAT))

	NOTE 1:	The time depends on the DRX cycle length.


Table 4: Requirement to measure E-UTRAN FDD or TDD cells when DRX is configured
	DRX cycle length (s)
	Tmeasure, E-UTRAN FDD or TDD (s) (DRX cycles) 

	≤0.08
	Non-DRX requirements apply

	0.08< DRX-cycle ≤10.24
	Note1 (5* Ceil(CSSFinterRAT))

	NOTE 1:	The time depends on the DRX cycle length.
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