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1. Introduction
A new work item was led by RAN4 on NR measurement gap enhancements [1]. Main objectives are introducing (1) pre-configured MG patterns(s); (2) Multiple concurrent and independent MG patterns; and (3) Network controlled small gap (NCSG). In this contribution, we will focus on the discussion on NCSG.
An incoming LS on NCSG was received by RAN2 with the following content [2]:
RAN4 is working on NCSG (Network Controlled Small Gap) design in MR-DC measurement gap enhancements and has reached the following agreements: 
	1. Scenarios and use cases
1) For different types of measurement with NCSG:
Agreements: 
· NCSG can be used for:
· SSB based intra-frequency measurement with gap
· SSB based inter-frequency measurement with gap
· Inter-RAT E-UTRAN measurement
· Measurement on de-activated SCell
· NCSG will NOT be used for:
· 2G/3G measurements
· PRS measurements
· It is still FFS whether NCSG can be used for:
· RRM measurement for dormant SCell.
· CSI-RS based inter-frequency measurement

2) Applicable scenarios:
Agreements: 
· NCSG is feasible in NR SA. Feasibility from requirement perspective in EN-DC, NE-DC and NR-DC is still being discussed in RAN4.
· NCSG is feasible in FR1.  
· Feasibility in FR2 is still being discussed in RAN4. 

3) Capability indication:
Agreements: 
· How to indicate UE capability to support of NCSG feature before NW inquiring
· Introduce a general UE capability for support of NCSG 
· How indicate the support of NCSG
· UE can report three different capabilities: ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’ 
· NCSG support reporting granularity 
· Per band to be measured in a band combination (same granularity as NeedForGap)
· Whether to use RRCReconfigurationComplete based framework
· Up to RAN2
· Whether additional UE capability is needed for per-UE and per-FR differentiation for NCSG on top of that defined for legacy gap
· Option 1: No 
· Option 2: Define a per BC indication for per FR NCSG. 

2. NCSG patterns
1) How to define NCSG patterns
Agreements: 
· RAN4 will define a dedicated table for NCSG pattern with similar structure as TS38.133 Table 9.1.2-1. The table of NCSG pattern will include the following parameters:
· NCSG pattern ID
· ML (Measurement Length in millisecond)
· VIRP (Visible Interruption Repetition Periodicity in millisecond)

2) Mandatory NCSG patterns for UE supporting this feature
Agreements: 
· RAN4 will develop NCSG patterns corresponding to legacy gap patterns #0~#23.
· NCSG patterns corresponding to legacy patterns #0 and #1 are mandatorily supported if UE supports NCSG. FFS on other NCSG patterns.


RAN4 would like to have RAN2 feedback on whether it is feasible to support NCSG in EN-DC, NE-DC and NR-DC in R17 from RAN2 perspective. 
The discussion for NCSG design is on-going in RAN4. RAN4 will provide further updates if the conclusions are reached.
1. Discussion 
In RAN2#116_e meeting, NCSG issue was not discussed in RAN2. Although the RAN4 discussion on NCSG is still ongoing, RAN2 can try to make progress based on the RAN4 inputs so far.
In LTE, UE needs to report its RF capability to help the NW configure MG. In PerCC-GapIndicationList-r14, UE reports whether it needs MG, NCSG or no-MG-no-NCSG.
PerCC-GapIndicationList-r14 ::=	SEQUENCE (SIZE (1..maxServCell-r13)) OF PerCC-GapIndication-r14

PerCC-GapIndication-r14 ::=			SEQUENCE {
	servCellId-r14								ServCellIndex-r13,		
	gapIndication-r14							ENUMERATED {gap, ncsg, nogap-noNcsg}
}
Based on RAN4 LS, the situation is quite similar than LTE [2]:
· How indicate the support of NCSG
· UE can report three different capabilities: ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’ 
· NCSG support reporting granularity 
· Per band to be measured in a band combination (same granularity as NeedForGap)
In NR Rel-16, RAN2 has introduced the NeedForGap reporting with two values: gap or no-gap.
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}
}

We think RAN2 should introduce a new IE (different from NeedForGap) to indicate support for ‘no-gap-no-ncsg’, ’ncsg’ or ‘gap’.
Proposal1: RAN2 should introduce a new IE (different from NeedForGap) to indicate support for ‘no-gap-no-ncsg’, ’ncsg’ or ‘gap’.
NeedForGap is introduced in RRCResume message and RRCReconfigurationComplete message, the newly introduced IE in proposal1 should also be added into RRCResume message and RRCReconfigurationComplete message.
Proposal2: The new IE (different from NeedForGap) to indicate support for ‘no-gap-no-ncsg’, ’ncsg’ or ‘gap’ should be added into RRCResumeComplete message and RRCReconfigurationComplete message.
Similar to the NeedForGapsConfigNR-r16, the network should be able to control whether the gap capability reporting is switched on/off.
Proposal 3: The network should be able to control whether the NCSG can be reported or not, i.e. add a similar IE like NeedForGapsConfigNR-r16.
As for DC case, RAN4 gave some information in the LS [2]:
RAN4 would like to have RAN2 feedback on whether it is feasible to support NCSG in EN-DC, NE-DC and NR-DC in R17 from RAN2 perspective. 

In Rel-16, NeedForGap signaling is restricted to NR SA due to lack of time. Involving DC scenarios will lead to some inter-node coordination between MN and SN and the benefit to introduce NCSG for DC scenarios is not significant, so we suggest to not introduce NCSG for DC scenarios.
Proposal 4: In NR R17, RAN2 tends to not introduce NCSG for any DC scenarios, i.e. in NR R17, NCSG is only applied for SA.
1. Conclusion
In conclusion, we propose the following:
Proposal1: RAN2 should introduce a new IE (different from NeedForGap) to indicate support for ‘no-gap-no-ncsg’, ’ncsg’ or ‘gap’.
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