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1 Introduction
In RAN#95e meeting, a new work item on further enhancements on NR and MR-DC measurement gaps and measurements without gaps was approved in [1] with the following objectives considered. 
	The following objective are considered in this WI:
(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or multiple concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· [bookmark: _Hlk95478656]Case 1: Pre-configured MGs and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is a pre-configured gap)
· Case 2: NCSG and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is NCSG)
· Note: Prioritization among other possible combinations of pre-configured MG, concurrent MG and NCSG can be discussed in WI phase
(2) [bookmark: _Hlk95412263]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]
i. Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed
ii. Define related requirements, such as CSSF, measurement period, scheduling restriction etc.
· Inter-RAT measurements without gaps [RAN4]
i. Inter-RAT NR measurements
ii. Inter-RAT LTE measurement


The WI was agreed to be started in RAN4#104e meeting in August 2022. In this paper, we have some initial discussions on the second objective RRM requirements for measurement without gaps. 
2 Discussion
2.1 RRM requirements for UEs reporting NeedForGapsInfoNR IE
In Rel-16, new signaling NeedForGapsConfigNR and NeedForGapsInfoNR were introduced in RAN2 to configure UE reporting the measurement gap information on target NR bands [2]. The signaling NeedForGapsInfoNR for UE to report the measurement requirements information is copied as below. 
	-- ASN1START
-- TAG-NeedForGapsInfoNR-START
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}
}
-- TAG-NeedForGapsInfoNR-STOP
-- ASN1STOP


For intra-frequency measurement, based on the filed description, value gap in gapIndicationIntra-r16 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, and 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. In our understanding, reporting ‘gap’ means that whether measurement gap is needed depends on the bandwidth of SSB and the configured BWP, and reporting ‘no-gap’ means that measurement gap is always not needed no matter what the bandwidth of SSB and the configured BWP is. And we think this ‘no-gap’ means no gap and no interruption. Since the measurement is a periodic and frequent procedure, if interruption is allowed, considering the RF retuning time and asynchronization impact, the interruption will be pretty long and the system throughput will be definitely and seriously affected. If so, measurement gap will be an even better approach if such interruption is allowed. 
For inter-frequency measurement, value ‘gap’ means that a measurement gap is needed on the target NR band, and value ‘no-gap’ means that measurement gap is always not needed on the target NR band. Similar as intra-frequency measurement, we think this ‘no-gap’ means no gap and no interruption. 
Proposal 1: For both intra-frequency and inter-frequency measurement, reporting ‘no-gap’ through NeedForGapsInfoNR means measurement without gap and without interruption. 
Based on the existing RAN4 specification [3], for intra-frequency measurement, the case when UE report ‘no-gap’ is defined as intra-frequency measurement without gap. And the measurement requirements and scheduling restriction have been already defined in 9.2.5 and no other requirements are needed. 
But for inter-frequency measurement, there is no definition for the case when UE report ‘no-gap’. We think this case should also be defined as inter-frequency measurement without gap and the existing requirements and scheduling restriction for inter-frequency measurement without gap defined in 9.3.9 can still apply. 
Proposal 2: For intra-frequency measurement, the measurement requirements and scheduling restriction for the case when UE report ‘no-gap’ have been already defined in 9.2.5 and no other requirements are needed. 
Proposal 3: For inter-frequency measurement, the case when UE report ‘no-gap’ through NeedForGapsInfoNR should also be defined as inter-frequency measurement without gap, and the existing requirements defined in 9.3.9 can still apply. 
2.2 RRM requirements for inter-RAT measurements without gaps
Based on the second objective in this WID [1], we are going to define the measurement requirements for inter-RAT measurement without gaps including inter-RAT NR measurement and inter-RAT LTE measurement. 
For inter-RAT NR measurement, i.e. the UE operating on E-UTRAN band measuring on a supported NR band, based on the existing specification [4], there was already the following Rel-16 signaling to indicate the need for measurement gap for inter-RAT NR measurement. We think we can define the measurement requirements based on this capability. The case when UE report ‘FALSE’ through InterRAT-BandInfoNR can be defined as inter-RAT NR measurement without gaps. Then new measurement requirements need to be defined and the measurement requirements for intra-frequency measurement can be referred. And if the inter-RAT NR measurement without gap is defined, the scaling factor Nfreq for inter-RAT NR measurement with gap needs to be updated to exclude the carriers that don’t need gaps. 
	InterRAT-BandInfoNR-r16 ::=			SEQUENCE {
	interRAT-NeedForGapsNR-r16			BOOLEAN
}
interRAT-NeedForGapsNR
Indicates need for measurement gaps when operating on the E‑UTRA band given by the entry in supportedBandListEUTRA or on the E-UTRA band combination given by the entry in supportedBandCombination-r10 or supportedBandCombinationAdd-r11 or supportedBandCombinationReduced-r13 and measuring on the NR band given by the entry in the InterRAT-BandListNR.


Proposal 4: For inter-RAT NR measurements, the measurement requirements can be defined based on the capability InterRAT-BandInfoNR and the case when UE report ‘FALSE’ through InterRAT-BandInfoNR can be defined as inter-RAT NR measurement without gaps. 
Proposal 5: New measurement requirements for inter-RAT NR measurement without gaps need to be defined and the measurement requirements for intra-frequency measurement can be referred. 
Proposal 6: If the inter-RAT NR measurement without gap is defined, the scaling factor Nfreq for inter-RAT NR measurement with gap needs to be updated to exclude the carriers that don’t need gaps. 
For inter-RAT LTE measurement, i.e. the UE operating on NR band measuring on an E-UTRAN band, based on the existing specification [2], there was no such signaling for measurement gap but there was the following signaling for NCSG which can indicate the need for gap and NCSG for inter-RAT LTE measurement. We think we can define the measurement requirements based on this capability. The case when UE report ‘nogap-noncsg’ through NeedForGapNCSG-InfoEUTRA can be defined as inter-RAT LTE measurement without gaps. Then new measurement requirements need to be defined and the measurement requirements for inter-frequency measurement without gap can be referred. And if the inter-RAT LTE measurement without gap is defined, the scaling factor CSSFoutside_gap need to be updated to include the E-UTRAN carriers which don’t need gaps or NCSG. 
	NeedForGapNCSG-InfoEUTRA-r17 ::=   SEQUENCE {
    needForNCSG-EUTRA-r17              SEQUENCE (SIZE (1..maxBandsEUTRA)) OF NeedForNCSG-EUTRA-r17
}
NeedForNCSG-EUTRA-r17  ::=         SEQUENCE {
    bandEUTRA-r17                      FreqBandIndicatorEUTRA,
    gapIndication-r17                  ENUMERATED {gap, ncsg, nogap-noncsg}
}
gapIndication
Indicates whether measurement gap or NCSG is required for the UE to perform measurements on the concerned E‑UTRA target band while NR-DC or NE-DC is not configured. The UE determines this information based on the resultant configuration of the RRCReconfiguration message or RRCResume message that triggers this response. Value gap indicates that a measurement gap is needed, value ncsg indicates that NCSG is needed, value nogap-noncsg indicates neither a measurement gap nor a NCSG is needed.


Proposal 7: For inter-RAT LTE measurements, the measurement requirements can be defined based on the capability NeedForGapNCSG-InfoEUTRA and the case when UE report ‘nogap-noncsg’ through NeedForGapNCSG-InfoEUTRA can be defined as inter-RAT LTE measurement without gaps. 
Proposal 8: New measurement requirements for inter-RAT LTE measurement without gaps need to be defined and the measurement requirements for inter-frequency measurement without gap can be referred. 
Proposal 9: If the inter-RAT LTE measurement without gap is defined, the scaling factor CSSFoutside_gap need to be updated to include the E-UTRAN carriers which don’t need gaps or NCSG. 
3 Summary
In this paper, we have some initial discussions on RRM requirements for measurement without gaps and the following observations and proposals are given: 
Proposal 1: For both intra-frequency and inter-frequency measurement, reporting ‘no-gap’ through NeedForGapsInfoNR means measurement without gap and without interruption. 
Proposal 2: For intra-frequency measurement, the measurement requirements and scheduling restriction for the case when UE report ‘no-gap’ have been already defined in 9.2.5 and no other requirements are needed. 
Proposal 3: For inter-frequency measurement, the case when UE report ‘no-gap’ through NeedForGapsInfoNR should also be defined as inter-frequency measurement without gap, and the existing requirements defined in 9.3.9 still apply. 
Proposal 4: For inter-RAT NR measurements, the measurement requirements can be defined based on the capability InterRAT-BandInfoNR and the case when UE report ‘FALSE’ through InterRAT-BandInfoNR can be defined as inter-RAT NR measurement without gaps. 
Proposal 5: New measurement requirements for inter-RAT NR measurement without gaps need to be defined and the measurement requirements for intra-frequency measurement can be referred. 
Proposal 6: If the inter-RAT NR measurement without gap is defined, the scaling factor Nfreq for inter-RAT NR measurement with gap needs to be updated to exclude the carriers that don’t need gaps. 
Proposal 7: For inter-RAT LTE measurements, the measurement requirements can be defined based on the capability NeedForGapNCSG-InfoEUTRA and the case when UE report ‘nogap-noncsg’ through NeedForGapNCSG-InfoEUTRA can be defined as inter-RAT LTE measurement without gaps. 
Proposal 8: New measurement requirements for inter-RAT LTE measurement without gaps need to be defined and the measurement requirements for inter-frequency measurement without gap can be referred. 
Proposal 9: If the inter-RAT LTE measurement without gap is defined, the scaling factor CSSFoutside_gap need to be updated to include the E-UTRAN carriers which don’t need gaps or NCSG. 
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