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In R18 measurement gap enhancement WI (NR_MG_enh2-Core), RAN4 discussed 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]
· Inter-RAT measurements without gaps [RAN4]
i. Inter-RAT NR measurements
ii. Inter-RAT LTE measurement


A LS on measurement without gap [1] was received from RAN4. In this contribution, we would like to give our considerations on Rel18 signalling for measurements without gap.
Discussion
NR SSB-based inter-frequency and intra-frequency measurements without gaps
For the case of the NR SSB based inter/intra-frequency measurement without gap when UE report “no-gap” via NeedForGapsInfoNR (Rel16), RAN4 has discussed this issue and reached the following agreement:
	<Agreement in R4#105>
· Introduce additional Rel-18 UE signalling to differentiate UE supporting no gap with interruption


The general procedure for Rel 16 NeedForGap reporting includes:
· UE indicates capability on NeedForGap reporting support in UE capability reporting.
· NW configures the need for gap reporting (i.e. the needForGapsConfigNR) in RRCReconfiguration and RRCResume message.
· UE reports the need for gap on NR target bands ( i.e. the needForGapsInfoNR-r16) in RRCReconfigurationComplete and RRCResumeComplete messages.
In order to introduce additional Rel-18 UE signaling to enable the UE to indicate to the NW whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap, the similar procedure needs to be considered.
· Firstly, UE indicates the support capability that the UE can indicate to the NW whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap.
Proposal 1: Introduce a new Rel-18 UE capability that the UE supports to indicate to the NW whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap.
· Then, if NW supports to differentiate UE supporting no gap with interruption and needs the info from UE, NW configures the need for gap reporting with further indication whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap in RRCReconfiguration and RRCResume message.
Proposal 2: Introduce a new Rel-18 configuration info in RRCReconfiguration and RRCResume message, which indicates the need for gap reporting with further indication whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap.
· Corresponding, the UE reports the need for gap with further indication to indicate whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap in RRCReconfigurationComplete and RRCResumeComplete messages. For the reporting, there are two possible alternatives:
· Alt1: Combine reporting of new Rel-18 signalling indication whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap and Rel-16 need for gap ( i.e. the needForGapsInfoNR-r16).
In this alternative, if the UE needs a gap for NR SSB based inter/intra-frequency measurement, only Rel-16 signalling is sent. While if the UE needs no gap for NR SSB based inter/intra-frequency measurement, the UE only needs to report “no-gap with interruption” or “no gap without interruption” to indicate whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap via the new Rel-18 signalling.
· Alt2: Independent reporting of the need for gap with further indication whether interruption is needed with new Rel-18 signalling.
In this alternative, the UE indicates three different gap requirement information (gap, no gap with interruption, no gap without interruption) for a target band with new Rel-18 signalling.
The following is the ASN.1 of IE NeedForGapsInfoNR-r16.
	–	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
-- 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



Based on the above ASN.1, with the alt 1 the UE only needs to report “gap” (1 bit) via Rel-16 signalling if the UE needs a gap for NR SSB based inter/intra-frequency measurement. While if the UE needs no gap for NR SSB based inter/intra-frequency measurement, the UE only needs to report “no-gap with interruption” or “no gap without interruption” (1 bit) to indicate whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap via the new Rel-18 signalling. But with the alt 2, 2 bits are always needed for each target NR band. Hence, the signaling overhead of alt 2 may be bigger than that of alt 1. Alt 1 is preferred.

Proposal 3: Introduce “no-gap with interruption” or “no gap without interruption” as new Rel-18 reporting signalling in RRCReconfigurationComplete and RRCResumeComplete messages for no gap with/without interruption:
· If the UE needs a gap for NR SSB based inter/intra-frequency measurement, only Rel-16 reporting signalling (i.e. gap) is sent.
· if the UE needs no gap for NR SSB based inter/intra-frequency measurement, the UE only needs to report “no-gap with interruption” or “no gap without interruption” to indicate whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap via the new Rel-18 signalling.
Inter-RAT measurements without gaps 
RAN4 classified inter-RAT measurements without gaps to the three subcases below.
· Case a-1: inter-RAT NR measurements without gap as there is vacant RF chains for UE measurements
· Case b-1: inter-RAT LTE measurements without gap as there is vacant RF chains for UE measurements 
· Case b-2: inter-RAT LTE measurements without gap when LTE CRS to be measured are fully contained within UE’s active BWP 
RAN4 has reached the following agreement (given below). 
	< Agreements in R4#105>: 
· ONLY on top of ‘interRAT-NeedForGapsNR-r16’ capability to support case a-1. 


In LTE, the UE indicates whether measurement gaps are required to perform SSB based inter-RAT measurements for each supported E-UTRA band or band combination on each supported NR band via interRAT-NeedForGapsNR-r16 in the E-UTRA UE Radio Access Capability Parameters. In order to introduce additional Rel-18 signalling from UE to indicate the inter-RAT NR measurements without gap but interruption needed, RAN2 follows RAN4’s agreement that extend a new Rel-18 UE capability on top of ‘interRAT-NeedForGapsNR-r16’ capability.
Proposal 4: RAN2 confirms to extend a new Rel-18 UE capability on top of ‘interRAT-NeedForGapsNR-r16’ capability in LTE to support the inter-RAT NR measurements without gap but interruption needed, per RAN4 agreement.
Proposal 5: Send a LS to RAN4 to inform RAN2 decisions.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Introduce a new Rel-18 UE capability that the UE supports to indicate to the NW whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap.
Proposal 2: Introduce a new Rel-18 configuration info in RRCReconfiguration and RRCResume message, which indicates the need for gap reporting with further indication whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap.
Proposal 3: Introduce “no-gap with interruption” or “no gap without interruption” as new Rel-18 reporting signalling in RRCReconfigurationComplete and RRCResumeComplete messages for no gap with/without interruption:
· If the UE needs a gap for NR SSB based inter/intra-frequency measurement, only Rel-16 reporting signalling (i.e. gap) is sent.
· if the UE needs no gap for NR SSB based inter/intra-frequency measurement, the UE only needs to report “no-gap with interruption” or “no gap without interruption” to indicate whether interruption is needed for the case of NR SSB based inter/intra-frequency measurement without gap via the new Rel-18 signalling.
Proposal 4: RAN2 confirms to extend a new Rel-18 UE capability on top of ‘interRAT-NeedForGapsNR-r16’ capability in LTE to support the inter-RAT NR measurements without gap but interruption needed, per RAN4 agreement.
Proposal 5: Send a LS to RAN4 to inform RAN2 decisions.
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