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1 Introduction
In RAN4#108bis meeting, RRM requirements for the combination of Pre-MG, concurrent MGs and NCSG were further discussed and the conclusions were captured in the approved WF [1]. And the draft CRs for core requirements were endorsed. When drafting CR, some general issues are identified and some offline discussions are organized before meeting. In this paper, we discuss the general issues and present our views. 
2 Discussion
For the measurement without gap, there are the following cases in legacy Rel-16 requirements: 
	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].


And some new cases are introduced in Rel-17 (for UE supporting nr-NeedForGapNCSG-reporting-r17) and Rel-18 (For UE supporting [NeedForGap-InfoNR-R18]). 
During the offline discussion before meeting, the following issues are identified and discussed: 
1. [bookmark: OLE_LINK40][bookmark: OLE_LINK41]How to handle the section for NeedForGap requirements, i.e., whether it covers Rel-16 case (e.g., SSB is within active BWP). 
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Based on the previous agreement, it doesn’t cover the legacy Rel-16 case. When SSB is contained in active BWP, irrespective the report of NeedForGap, the measurement doesn’t need MG. 
Observation 1: Rel-18 NeedForGap requirements don’t cover the legacy Rel-16 case (i.e., SSB is contained within active BWP and the active downlink BWP is initial BWP). 
Proposal 1: Add clarification in the specification: for the legacy Rel-16 case (i.e., SSB is contained within active BWP and the active downlink BWP is initial BWP), measurement requirements without gap without interruption apply irrespective of the report of gap information in NeedForGap or NeedForGapNCSG. 
2. How to handle the overlapping between SMTC and concurrent MG
The issue was discussed before meeting through email, and the intention is to solve the case when he SMTC is partially overlapping with the associated gap, but fully overlapping with the union of the gaps. 
[image: cid:image004.png@01DA0759.21009120]
For intra-frequency measurement without gap in existing specification, there are three cases for the overlapping between SMTC and MG: 
· #1: SMTC is fully non-overlapping with the associated GAP (measurement outside gap)
· #2: SMTC is partially overlapping with the associated GAP (measurement outside gap)
· #3: SMTC is fully overlapping with the associated GAP (measurement within gap)
And now we need to further clarify the cases due to concurrent GAPs. 
#1: fully non-overlapping with the associated GAP   change to: 
· fully non-overlapping with the union of GAPs (measurement outside gap)
#2: partially overlapping with the associated GAP  change to two cases: 
· #2-1: partially overlapping with the associated GAP but fully overlapping with the union of GAPs ((measurement within gap)
· #2-2: partially overlapping with the associated GAP and partially overlapping with the union of GAPs (measurement outside gap)
#3: fully overlapping with the associated GAP   change to two cases: 
· #3-1: fully overlapping with the associated GAP and fully overlapping with the union of GAPs ((measurement within gap)
· #3-2: fully overlapping with the associated GAP but partially overlapping with the union of GAPs e.g., due to dropping (measurement outside gap)
For the case when intra-frequency measurement is fully overlapped with MG, in existing specification (from Rel-15), the requirements for this case is defined in 9.2.5 with CSSFintra = CSSFwithin_gap. But there was one proposal to change the requirements to use 9.2.6 since the measurement is conducted within MG. But this change is not related to the introduction of Rel-17/18 enhanced gap features, if we want to change the principle, it should be from Rek-15. So we are thinking an alternative approach to clarify the above cases in the definition of CSSF, e.g., the following. Then we don’t need to change the principle from Rel-15. 
	CSSFintra: it is a carrier specific scaling factor and is determined
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]        according to CSSFoutside_gap,i in clause 9.1.5.1 for measurement conducted outside measurement gaps, i.e. when intra-frequency SMTC is fully non overlapping or partially overlapping with measurement gaps or NCSG the union of the GAPs,,  or according to CSSFwithin_GAP for measurement conducted within GAP, i.e. when intra-frequency SMTC is fully overlapping with the associated GAP and the union of the GAPs or when intra-frequency SMTC is partially overlapping with the associated GAP and fully overlapping with the union of the GAPs. CSSFwithin_gap,i in clause 9.1.5.2 for measurement conducted within measurement gaps, i.e. when intra-frequency SMTC is fully overlapping with measurement gaps, or according to CSSFwithin_ncsg,i in clause 9.1.5.3 for measurement conducted within NCSG, i.e. when intra-frequency SMTC is fully overlapping with NCSG.


Proposal 2: Clarify the case when he SMTC is partially overlapping with the associated gap, but fully overlapping with the union of the gaps in the definition of CSSF for intra-frequency and inter-frequency measurement without gap. 
3. How to handle the case when UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement
In previous release, the measurement requirements without gap without interruption in section 9.2.5 apply for this case. But from Rel-18, based on the following signalling design, different requirements apply according to the report of interruption. 
	RRCReconfiguration-v18xy-IEs ::=        SEQUENCE {
    needForInterruptionConfigNR-r18         ENUMERATED { enabled, disabled }                               OPTIONAL, -- Need M
    nonCriticalExtension                    SEQUENCE {}                                                    OPTIONAL
}

needForInterruptionConfigNR
Indicates whether the UE shall report interruption requirement information of NR target bands in the RRCReconfigurationComplete and RRCResumeComplete message. The network sets this field to enabled only if the needForGapsConfigNR is configured. The network sets this field to disabled if the needForGapsConfigNR is released.


–	NeedForInterruptionInfoNR
The IE NeedForInterruptionInfoNR indicates whether interruption is needed for the UE to perform SSB based measurements on an NR target band without measurement gap while NR-DC or NE-DC is not configured.
NeedForInterruptionInfoNR information element
-- ASN1START
-- TAG-NeedForInterruptionInfoNR-START

NeedForInterruptionInfoNR-r18 ::=    SEQUENCE {
    intraFreq-needForInterruption-r18      NeedForInterruptionIntraFreqList-r18,
    interFreq-needForInterruption-r18      NeedForInterruptionBandListNR-r18
}

NeedForInterruptionIntraFreqList-r18 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForInterruptionNR-r18

NeedForInterruptionBandListNR-r18 ::=             SEQUENCE (SIZE (1..maxBands)) OF NeedForInterruptionNR-r18


NeedForInterruptionNR-r18  ::=       SEQUENCE {
[bookmark: _Hlk134563761]    interruptionIndication-r18                       ENUMERATED {no-gap-with-interruption, no-gap-no-interruption}                     OPTIONAL
}

-- TAG-NeedForInterruptionInfoNR-STOP
-- ASN1STOP

	NeedForInterruptionInfoNR field descriptions

	intraFreq-needForInterruption
Indicates the interruption requirement information for NR intra-frequency measurement. Each entry in the list is associated to the entry in list intraFreq-needForGap-r16 with the same index.

	interFreq-needForInterruption
Indicates the interruption requirement information for NR inter-frequency measurement. Each entry in the list is associated to the entry in list interFreq-needForGap-r16 with the same index.



	NeedForInterruptionNR field descriptions

	interruptionIndication
Indicates whether interruption is needed for the UE to perform SSB based measurements without measurement gap. Value no-gap-with-interruption indicates that interruption is needed. Value no-gap-no-interruption indicates interruption is not needed. 


It means from Rel-18, the requirements would be based on the combination of NeedForGapsInfoNR and NeedForInterruptionNR.  So the report of ‘no-gap’ via intraFreq-needForGap needs to be removed and be separated into two requirements for the case with interruption and without interruption respectively. 

3 Summary
In this paper, we have some discussions on the general issues for the combination of Pre-MG, NCSG and concurrent MG, and the following proposals are given：
Observation 1: Rel-18 NeedForGap requirements don’t cover the legacy Rel-16 case (i.e., SSB is contained within active BWP and the active downlink BWP is initial BWP). 
Proposal 1: Add clarification in the specification: for the legacy Rel-16 case (i.e., SSB is contained within active BWP and the active downlink BWP is initial BWP), measurement requirements without gap without interruption apply irrespective of the report of gap information in NeedForGap or NeedForGapNCSG. 
Proposal 2: Clarify the case when he SMTC is partially overlapping with the associated gap, but fully overlapping with the union of the gaps in the definition of CSSF for intra-frequency and inter-frequency measurement without gap. 
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