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1	Introduction
In this contribution, we initially discuss the requirements for measurement without gaps of the WI NR_MG_enh2.
· Objective 2: Define RRM requirements for measurement without gaps for the following cases
· NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE [RAN4]
· Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed
· Define related requirements, such as CSSF, measurement period, scheduling restriction etc.
· Inter-RAT measurements without gaps [RAN4]
· Inter-RAT NR measurements
· Inter-RAT LTE measurement
2 Discussion
Issue 1：NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE
The existing RRM requirements for UEs supporting NeedForGaps feature are specified for intra-frequency SSB based measurements without gaps, while requirements for inter-frequency measurements without gaps are missing. 
	· Intra-frequency SSB based measurements without gaps
The UE can perform intra-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP [3].
· Inter-frequency SSB based measurements without gaps
[bookmark: _Hlk110591614]A measurement is defined as an inter-frequency SSB based measurements without measurement gaps (either 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.


Proposal 1: The UE capable of interFrequencyMeas-NoGap can perform inter-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) if
· the SSB is completely contained in the active BWP of the UE, or 
· the UE indicates ‘no-gap’ via interFreq-needForGap-r16 for inter-frequency measurement.
RRM requirements for intra-frequency SSB based measurements without gaps do not assume interruptions, which may be required. Whether the additional interruption is allowed for UE reporting ‘no-gap’ via interFreq-needForGap should be firstly discussed. Taking intra-frequency SSB based measurements without gaps as example, we can look into the requirements for the following cases:
· Case 1: When the SSB is completely contained in the active BWP of the UE or the active downlink BWP is initial BWP, if UE indicates ‘gap’ via intraFreq-needForGap-r16
· interruption may be required since UE needs RF tuning between different serving cells and/or target intra-frequency cells. 
· Case 2: When the SSB is completely contained in the active BWP of the UE or the active downlink BWP is initial BWP, if UE indicates ‘no-gap’ via intraFreq-needForGap-r16
· no gap with interruption, or no gap no interruption can further rely on UE capability. 
· Case 3: When the SSB is not completely contained in the active BWP of the UE or the active downlink BWP is not initial BWP, but the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement
· intra-frequency SSB based measurements without gaps may needs interruption.
Observation 1: When the SSB is not completely contained in the active BWP of the UE or the active downlink BWP is not initial BWP, but the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, intra-frequency SSB based measurements without gaps may needs interruption.
	NeedForGapsInfoNR
The IE NeedForGapsInfoNR indicates whether measurement gap is required for the UE to perform SSB based measurements on an NR target band while NR-DC or NE-DC is not configured.
NeedForGapsInfoNR information element
NeedForGapsInfoNR-r16 ::=        SEQUENCE {
    intraFreq-needForGap-r16      NeedForGapsIntraFreqlist-r16,
    interFreq-needForGap-r16      NeedForGapsBandlistNR-r16
}

NeedForGapsIntraFreqlist-r16 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForGapsIntraFreq-r16

NeedForGapsBandlistNR-r16 ::=             SEQUENCE (SIZE (1..maxBands)) OF NeedForGapsNR-r16

NeedForGapsIntraFreq-r16  ::=                 SEQUENCE {
    servCellId-r16                               ServCellIndex,
    gapIndicationIntra-r16                       ENUMERATED {gap, no-gap}
}

NeedForGapsNR-r16  ::=                        SEQUENCE {
    bandNR-r16                                   FreqBandIndicatorNR,
    gapIndication-r16                            ENUMERATED {gap, no-gap}
}

GapIndication in NeedForGapsIntraFreq 
· Indicates whether measurement gap is required for the UE to perform intra-frequency SSB based measurements on the concerned serving cell. Value gap indicates that a measurement gap is needed if any of the UE configured BWPs do not contain the frequency domain resources of the SSB associated to the initial DL BWP. Value no-gap indicates a measurement gap is not needed to measure the SSB associated to the initial DL BWP for all configured BWPs, no matter the SSB is within the configured BWP or not.
gapIndication in NeedForGapsInterFreq
· Indicates whether measurement gap is required for the UE to perform SSB based measurements on the concerned NR target band while NR-DC or NE-DC is not configured. The UE determines this information based on the resultant configuration of the RRCReconfiguration or RRCResume message that triggers this response. Value gap indicates that a measurement gap is needed, value no-gap indicates a measurement gap is not needed.



Similarly, for inter-frequency SSB based measurements without gaps, no gap but with interruption, no gap and no interruption could be also possible for different UEs. Additional UE capabilities or updated gapIndication in NeedForGapsIntraFreq and NeedForGapsInterFreq (e.g., gap, no gap no interruption, no gap with interruption) should be introduced similar to NeedForNCSG-InfoNR (gap, NCSG, nogap-noncsg).
Proposal 2: Additional UE capabilities or updated gapIndication in NeedForGapsIntraFreq and NeedForGapsInterFreq can be considered to differentiate whether UE needs interruption.
For the above cases, the measurement delay and scheduling restriction requirements could be different accordingly.
For intra-frequency SSB based measurements with no gap but with interruption, the measurement delay and scheduling restriction could be similar to those for NCSG.
For intra-frequency SSB based measurements with no gap and no interruption, the legacy measurement delay and scheduling restriction can be reused.
Proposal 3: The measurement delay and scheduling restriction should be updated case by case for inter-frequency and intra-frequency measurements without gaps.
Issue 2: Inter-RAT measurements without gaps
Both inter-RAT NR measurements and inter-RAT LTE measurement are agreed to be specified in R18.
First for applicability, we should discuss whether both standalone alone mode and MR-DC mode should be considered for defining RRM requirements of inter-RAT measurements without gaps. Specifically, the applicable scenarios for the two types of inter-RAT measurements could be:
· Whether inter-RAT NR measurements apply to LTE SA and/or EN-DC
· Whether inter-RAT LTE measurements apply to NR SA and/or NE-DC
Proposal 4: Discuss the applicable scenarios for inter-RAT measurements:
· Whether inter-RAT NR measurements apply to LTE SA and/or EN-DC
· Whether inter-RAT LTE measurements apply to NR SA and/or NE-DC
Similar to SSB measurements without gaps, inter-RAT measurement without gap may require an advanced UE capability for needforgap reporting e.g., interRAT-needForGapNR, and its conditions. 
Proposal 5: Discuss whether Inter-RAT measurement without gap requires NeedForGapsInfoNR information.
When the conditions for inter-RAT without gap are satisfied, whether UE can perform the measurements without any interruption or not needs to be discussed, which is similar as issue 1. This may also rely on UE capability.
Proposal 6: Further discuss whether interruption is required for inter-RAT measurement without gap.
As per the current requirements, the scaling factor Nfreq is used to count inter-RAT NR measurement layers for UE under E-UTRAN mode and CSSF is used to count inter-RAT LTE measurement layers for UE under NR mode, assuming inter-RAT measurements require gaps. These scaling factors should be updated for UE supporting inter-RAT measurements without gap. 
Proposal 7: The frequency layers or carrier specific sharing factor for measurement without gaps should be updated due to inter-RAT NR or LTE measurements, e.g., Nfreq or CSSFoutsidegap.
3	Conclusion
[bookmark: _GoBack]Proposal 1: The UE capable of interFrequencyMeas-NoGap can perform inter-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) if
· the SSB is completely contained in the active BWP of the UE, or 
· the UE indicates ‘no-gap’ via interFreq-needForGap-r16 for inter-frequency measurement.
Observation 1: When the SSB is not completely contained in the active BWP of the UE or the active downlink BWP is not initial BWP, but the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, intra-frequency SSB based measurements without gaps may needs interruption.
Proposal 2: Additional UE capabilities or updated gapIndication in NeedForGapsIntraFreq and NeedForGapsInterFreq can be considered to differentiate whether UE needs interruption.
Proposal 3: The measurement delay and scheduling restriction should be updated case by case for inter-frequency and intra-frequency measurements without gaps.
Proposal 4: Discuss the applicable scenarios for inter-RAT measurements:
· Whether inter-RAT NR measurements apply to LTE SA and/or EN-DC
· Whether inter-RAT LTE measurements apply to NR SA and/or NE-DC
Proposal 5: Discuss whether Inter-RAT measurement without gap requires NeedForGapsInfoNR information.
Proposal 6: Further discuss whether interruption is required for inter-RAT measurement without gap.
Proposal 7: The frequency layers or carrier specific sharing factor for measurement without gaps should be updated due to inter-RAT NR or LTE measurements, e.g., Nfreq or CSSFoutsidegap.
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