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1 	Introduction
In the last RAN4 meeting, Rel18 NR measurement gap enhance WI was initially discussed. In this paper, the objective 2 below in [1] was discussed.
	The following objectives are considered in this WI:
(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
[bookmark: _Hlk95412263]
(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]
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





2 Discussion
2.1. SSB intra-frequency and inter-frequency measurement without gaps for UE reporting NeedforGapsInfoNR
i. [bookmark: OLE_LINK14][bookmark: OLE_LINK15]Interruption requirements
In the last RAN4 meeting, several options of the open issue on whether the interruption requirements when UE reporting NeedofrGapInfoNR was captured in [2, WF]

	Issue 3-1: [NFG] Whether interruption is expected when UE reports ’no-gap’ 
< Way forward >: 
· Option 1: Yes
· Option 2: No
· Option 3: Introduce additional UE capability to differentiate whether UE needs interruption
Issue 3-2: [NFG] Interruption requirement, if allowed 
< Way forward >: 
· Option 1: (Visible) Take NCSG as a starting point. FFS the exact values
· Option 2: (Invisible) Adopt deactivated SCell’s interruption requirement as a start point. FFS the interruption ratio (data dropping rate).




Firstly, in Rel17 NCSG was introduced for the measurement enhancements. There were some similar discussions on interruption requirements when UE can support NCSG. It was eventually agreed that the necessary requirements on UE can be dependent on the UE’s capability and NW configuration. 
And the following IE was used to indicate whether UE’s capability to support NCSG. 
NeedForNCSG-InfoNR information element[TS38.331 v17.1.0]
-- ASN1START
[bookmark: _Hlk93783696]-- TAG-NeedForNCSG-InfoNR-START

NeedForNCSG-InfoNR-r17 ::=        SEQUENCE {
    intraFreq-needForNCSG-r17         NeedForNCSG-IntraFreqList-r17,
    interFreq-needForNCSG-r17         NeedForNCSG-BandListNR-r17
}

NeedForNCSG-IntraFreqList-r17 ::= SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForNCSG-IntraFreq-r17

NeedForNCSG-BandListNR-r17 ::=    SEQUENCE (SIZE (1..maxBands)) OF NeedForNCSG-NR-r17

NeedForNCSG-IntraFreq-r17  ::=    SEQUENCE {
    servCellId-r17                    ServCellIndex,
    gapIndicationIntra-r17            ENUMERATED {gap, ncsg, nogap-noncsg}
}

NeedForNCSG-NR-r17  ::=           SEQUENCE {
    bandNR-r17                        FreqBandIndicatorNR,
    gapIndication-r17                 ENUMERATED {gap, ncsg, nogap-noncsg}
}

-- TAG-NeedForNCSGInfoNR-STOP
-- ASN1STOP

	NeedForNCSG-NR field descriptions

	bandNR
Indicates the NR target band to be measured.

	gapIndication
Indicates whether measurement gap or NCSG 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 ncsg indicates that a NCSG is needed, and value nogap-noncsg indicates neither a measurement gap nor a NCSG is needed. 



Therefore, from RAN4 perspective, the interruption requirements when NW configures the different types of gaps can be implicitly applied up to these indication (e.g. “gap, ncsg, nogap-noncsg”). For an example, when UE can support “nogap-noncsg”, there is not any interruption allowed. 
Observation 1: When UE indicates NeedForNCSG-NR the exact interruption requirements can be conducted. 

Similarly, if UE need to support the “NeedForGapsInfoNR” for the measurements without gaps, the necessary interruption requirements for UE can be also defined. However, in the last meeting, companies have some different understanding on UE reporting with “no-gap”. One of ambiguity is whether UE reporting “no-gap” means neither NCSG or legacy measurement gap beyond Rel17 needed as given below. 
	NeedForGapsInfoNR information element[TS38.331 v17.1.0]
-- 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


	NeedForGapsNR field descriptions

	bandNR
Indicates the NR target band to be measured.

	gapIndication
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. 




Observation 2: When UE indicates “no-gap” in NeedForGapInfoNR , it is ambiguous that whether neither NCSGs nor legacy measurement gaps are be configured by NW.
In our views, if the indication “no-gap” in NeedForGapInfoNR means no either NCSG or legacy measurement gaps needed from UE perspective, the interruption can be NOT allowed. But in Rel17, the “no-gap” indication in “NeedForNCSG-NR” seems have variant interpretation in TS38.331.
Observation 3:  How to define the interruption requirements need RAN2 further clarification on the indication of “no-gap” in NeedForGapsNR message (e.g. whether it is consistent with that in “NeedForNCSG-NR”).

From RAN4 perspective, in order to more clearly define UE behaviors on the interruption requirements, the similar mechanism in Rel17 NCSG can be adopted also. For an instance, if the “nogap-notinerruption” reported in NeedForGapsInfoNR, UE behaviors can be defined explicitly:
· Measurement without gap
· No interruption allowed.
That is we support the Option 3 for issue 3-1 and Option 1 for issue 3-2 in [2,WF].

Proposal 1: The interruption requirements when UE performing SSB measurements without gap by reporting ‘NeedForGapsInfoNR' can be defined as:
	      NW config         
UE capability
	Case a: 
No MG 

	Gap
	No requirements


	no-gap
	Measurements out of gap,
interruption allowed and interruption requirements defined in TS38.133 9.1.9[3] 

	nogap-noncsg
	Measurements out of gap,
No interruption allowed



ii. CCSF
When UE performing SSB measurement, if UE indicates “NeedForGapsInfoNR” as “gap”, the measurement frequency layer shall be counted into CSSF calculation or vice versa. Therefore, we can suggest that:
Proposal 2: When UE performing SSB measurement with the different “NeedForGapsInforNR” indications, the different RRM requirements of CSSF shall be defined in Rel18.

iii. Measurement reporting delay requirements 

	Issue 3-4: [NFG] Requirement for intra-freq measurement without gap 
< Way forward >: 
· Option 1: Same as requirements in Section 9.2.5 of TS38.133 (intra-freq w/o gap)
· Option 2: Take requirements NCSG requirements as a starting point
· Option 3: Take requirements in Section 9.39 of TS38.133 (inter-freq wo/ gap) as a starting point
· Option 4: The related frequency layer should be counted in CSSF outside gap
· Option 5: While discussing the measurement period, since similar with the same issue in pre-configured MG, some solution proposed during pre-configured MG discussion can be used for reference.

Issue 3-5: [NFG] Requirement for inter-freq measurement without gap 
< Way forward >: 
· Option 1: Take requirements in Section 9.39 of TS38.133 (intra-freq w/o gap) as a starting point
· Option 2: Take requirements NCSG requirements as a starting point
· Option 3: Take requirements in Section 9.3.9 of TS38.133 (inter-freq wo/ gap) as a starting point
· Option 4: The related frequency layer should be counted in CSSF outside gap
· Option 5: While discussing the measurement period, since similar with the same issue in pre-configured MG, some solution proposed during pre-configured MG discussion can be used for reference.




In principle, the measurement reporting delay requirements depends on multiple factors (e.g. CCSF and gap occasions). However, we believe the framework of NCSG requirements can be taken as our start point. Some impacts (e.g. CCSF) can be discussed separately. 

Proposal 3: Take requirements NCSG requirements as a starting point(9.3.10 in TS38.133[4]) to define the measurement reporting delay requirements for the measurement without gap when UE reporting “NeedForGapInfoNR”.

3 Conclusion
In this contribution, serval issues related to the measurement gap enhancement WI are discussed. The proposals can be summarized as:
Observation 1: When UE indicates NeedForNCSG-NR the exact interruption requirements can be conducted. 
Observation 2: When UE indicates “no-gap” in NeedForGapInfoNR , it is ambiguous that whether neither NCSGs nor legacy measurement gaps are be configured by NW.
Observation 3:  How to define the interruption requirements need RAN2 further clarification on the indication of “no-gap” in NeedForGapsNR message (e.g. whether it is consistent with that in “NeedForNCSG-NR”).
Proposal 1: The interruption requirements when UE performing SSB measurements without gap by reporting ‘NeedForGapsInfoNR' can be defined as:
	      NW config         
UE capability
	Case a: 
No MG 

	Gap
	No requirements


	no-gap
	Measurements out of gap,
interruption allowed and interruption requirements defined in TS38.133 9.1.9[3] 

	nogap-noncsg
	Measurements out of gap,
No interruption allowed



Proposal 2: When UE performing SSB measurement with the different “NeedForGapsInforNR” indications, the different RRM requirements of CSSF shall be defined in Rel18.
Proposal 3: Take requirements NCSG requirements as a starting point(9.3.10 in TS38.133[4]) to define the measurement reporting delay requirements for the measurement without gap as UE reporting “NeedForGapInfoNR.
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