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Introduction
At RAN2#97bis, RAN2 asked RAN4 in LS [1] if NCSG (Network Controlled Small Gap) is applicable to non-CA case. RAN4 indicated in LS [2] the following:
· NCSG can be configured per UE (not per CC) when the UE doesn’t support per-CC gap configuration. 
· The use case is for UE which are configured with either non CA or CA operation, and have a spare RF chain which can make measurements without gap, but those measurements will cause interruption to the serving cell(s).







In this document, we examine the signalling impacts to allow the use of NCSG for a UE that does not support per-CC gap configuration.
Discussion
From the LS [2], it is clear RAN4 expects it should be possible for a UE that does not support per-CC gap configuration to support (per UE) NCSG. The benefits of NCSG (improved throughput, better resource utilization) should not be dependent on that UE supports per-CC gap configuration.
RRC signalling introduced in this WI allows for per-UE configuration (MeasGapConfig) and per-CC configuration (MeasGapConfig-r14, in preliminary agreed CR renamed to measGapConfigPerCC) of measurement gaps and NCSG. But it is currently not covered how UE indicates that it supports only per-UE gap configuration. Reuse or redefinition of existing UE capability interFreqNeedForGaps (per band/band combination and measured inter-frequency band) will give compatibility issues with legacy eNBs.
There seems to be two obvious main alternative solutions.
A. Introduce new UE capability signalling, using same principle as “interFreqNeedForGaps”
With this option, a capability bit e.g. interFreqNeedForGapsNCSG is introduced 
· per inter-frequency measurement band for each supported band (non-CA case), and
· per inter-frequency measurement band for each supported band combination (CA case).

The obvious drawback is the increase of the UE EUTRA capability size.

B. Modify the per-CC gap preference mechanism introduced in the WI
The existing UE capability perServingCellMeasurementGap-r14 should be split, to allow the UE to indicate separately support for:
· reception of eNB request for gap preference indication (perCC-GapIndicationRequest-r14 in rrrConnectionReconfiguration)
· reception of per-CC gap configuration (MeasGapConfig-r14, in preliminary agreed CR renamed to measGapConfigPerCC)

This will allow a UE that supports NCSG, but not per-CC gap configuration, to indicate preference for NCSG for all serving cells in RRCConnectionReconfigurationComplete message, and receive per-UE configuration of NCSG in a subsequent RRCConnectionReconfiguration message.

RRCConnectionReconfigurationComplete-v14xy-IEs ::= SEQUENCE {
	perCC-ListGapIndication-r14			PerCC-ListGapIndication-r14		OPTIONAL,
	numFreqEffective-r14				INTEGER (1..12)					OPTIONAL,
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

-- ASN1START
PerCC-ListGapIndication-r14 ::= 	SEQUENCE (SIZE (1..maxServCell-r13)) OF PerCC-GapIndication-r14

PerCC-GapIndication-r14 ::=			SEQUENCE {
	servCellId-r14								ServCellIndex-r13,		
	gapIndication-r14							ENUMERATED {gap, nogap-noNcsg, ncsg, spare},
	...
}

-- ASN1STOP

The concerned UE capacities could be modified as:
MeasParameters-v14xy ::=			SEQUENCE {
	ceMeasurements-r14						ENUMERATED {supported}		OPTIONAL,
	ncsg-r14								ENUMERATED {supported}				OPTIONAL,
	shortMeasurementGap-r14					ENUMERATED {supported}				OPTIONAL,
	perCC-GapIndication-r14					ENUMERATED {supported}				OPTIONAL,
	perServingCellMeasurementGap-r14		ENUMERATED {supported}				OPTIONAL,
	nonUniformGap-r14						ENUMERATED {supported}				OPTIONAL
}

	Ncsg
Indicates whether the UE supports measurement NCSG Pattern Id 1, 2, 3 and 4, as specified in TS 36.133 [16].

	perCC-GapIndication
Indicates whether the UE supports reception of perCC-GapIndicationRequest

	perServingCellMeasurementGap 
Indicates whether the UE supports reception of measGapConfigPerCC



The drawback with this solution is that an extra RRC Connection Reconfiguration is required to activate NCSG.
Conclusion
In this document, we have discussed solutions on use of NCSG for a UE that does not support per-CC gap configuration. Two alternative solution were presented:
A. Introduce new UE capability signaling, using same principle as “interFreqNeedForGaps”.
B. Modify the per-CC gap preference mechanism introduced in the WI.

We ask RAN2 to discuss and decide whether solution A or B should be adopted.
1. RAN2 to discuss and decide whether solution A or B be adopted.
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