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1	Introduction
This paper is to discuss one issue existing in LTE ASN.1 about measurement gap for inter-RAT measurement to NR frequency is needed or not before EN-DC configured.
2	UE capability for NeedForGap issue in ASN.1
When one UE has capability supporting EN-DC, eNB can do blind SgNB adding according to static configuration, or start B1 measurement to detect suitable SgNB to add. To configure B1 event, eNB may need configure measurement gap or not, according to UE capability for measured NR frequency. In TS 36.331 ASN.1, to let network know UE capability on measurement gap needed or not for inter-frequency measurement and inter-RAT measurement, NeedforGap capability is reported via interRAT-NeedForGaps in interRAT-BandList included in UE-EUTRA-Capability for each supported band of UTRA, GERAN and CDMA.
	interRAT-BandList
One entry corresponding to each supported band of another RAT listed in the same order as in the interRAT-Parameters.

	interRAT-NeedForGaps
Indicates need for DL measurement gaps when operating on the E‑UTRA band given by the entry in bandListEUTRA or on the E-UTRA band combination given by the entry in bandCombinationListEUTRA and measuring on the inter-RAT band given by the entry in the interRAT-BandList.



For B1 measurement to NR frequency, network also needs to know UE capability on measurement gap needed or not. In current TS36.331 ASN.1 vf10, UE-EUTRA-Capability-v1510-IEs was defined for EN-DC UE capability, which includes SupportedBandListNR-r15 and en-DC-r15 (EN-DC supported capability). But there is no association the NeedForGap capability with supported NR band list, which means there is no inter-RAT-Parameters in UE-EUTRA-Capability-v1510-IEs to link supported NR Band list with interRAT-BandList.

UE-EUTRA-Capability-v1510-IEs ::= SEQUENCE {
	irat-ParametersNR-r15					IRAT-ParametersNR-r15					OPTIONAL,
	basebandParameters-r15					BasebandParameters-r15					OPTIONAL,
	pdcp-ParametersNR-r15					PDCP-ParametersNR-r15					OPTIONAL,
	fdd-Add-UE-EUTRA-Capabilities-v1510		UE-EUTRA-CapabilityAddXDD-Mode-v1510	OPTIONAL,
	tdd-Add-UE-EUTRA-Capabilities-v1510		UE-EUTRA-CapabilityAddXDD-Mode-v1510	OPTIONAL,
	nonCriticalExtension					SEQUENCE {}								OPTIONAL
}
….
IRAT-ParametersNR-r15 ::=		SEQUENCE {
	en-DC-r15						ENUMERATED {supported}						OPTIONAL,
	supportedBandListNR-r15			SupportedBandListNR-r15						OPTIONAL
}

Before EN-DC configured, to indicate network (eNB) that measurement gap is needed or not for inter-RAT measurement to NR frequency, it may have two options that can work.
Option1: one-bit indication to eNB for all supported NR bands that for EN-DC configuration measurement gap is needed or not;
Option2: NeedForGap capability for each supported NR band; 
For option1, it already has en-DC-r15 capability indicated to eNB that UE has capability to support EN-DC. It means UE shall support two independent receivers for simultaneous downlink data receiving. Before EN-DC configuration, the UE shall have one free receiver that can be used to measure any supported NR frequency, then no need for eNB to configure measurement gap in LTE side to do B1 measurement. But it is also up to UE implementation, as UE may not want to use the free NR receiver to do measurement before EN-DC configuration. So only defining one-bit UE capability is needed to indicate eNB that for inter-RAT measurement to NR frequency the gap is needed in LTE side.  
For option2, it is straight forwarding way to support inter-RAT measurement for NR frequency, which has been used for other RATs but asks for UE capability size increasing. To support it, interRAT-Parameters needs to be extended in Rel-15 ASN.1 brance to cover supproted NR band list. Option2 is also our preference that same mechanism reused for NR can avoid extra eNB implementation effort introduced. 
Proposal1: NeedForGap capability for each supported NR band is to indicate LTE network that measurement gap is needed or not for inter-RAT measurement to NR frequency before EN-DC configuration.
To support option2 in ASN.1, the simplest way is to change the “irat-ParametersNR-r15” to “interRAT-ParametersNR-r15” and add “interRAT-ParametersNR-r15” into field description of interRAT-BandList, to make interRAT-BandList cover NR band list as well. 
UE-EUTRA-Capability-v1510-IEs ::= SEQUENCE {
	interRAT-Parametersirat-ParametersNR-r15					IRAT-ParametersNR-r15					OPTIONAL,
	basebandParameters-r15					BasebandParameters-r15					OPTIONAL,
	pdcp-ParametersNR-r15					PDCP-ParametersNR-r15					OPTIONAL,
	fdd-Add-UE-EUTRA-Capabilities-v1510		UE-EUTRA-CapabilityAddXDD-Mode-v1510	OPTIONAL,
	tdd-Add-UE-EUTRA-Capabilities-v1510		UE-EUTRA-CapabilityAddXDD-Mode-v1510	OPTIONAL,
	nonCriticalExtension					SEQUENCE {}								OPTIONAL
}

	interRAT-BandList
One entry corresponding to each supported band of another RAT listed in the same order as in the interRAT-Parameters and interRAT-ParametersNR.
	-



Currently the interRAT-BandList can indicate maximum 64 bands for NeedForGap capability, which have included band list of GERAN, UTRA FDD, UTRA TDD and CDMA2000 and now will cover NR bands list. It may have problem that 64 may be not enough to cover all these bands from different RATs. To solve it, interRAT-BandList may be extended in furture, or define one new interRAT-BandListNR for NR band list only. It is up to RAN2 discussion.
3	Conclusion
We kindly request RAN2 agreed the NeedForGap capability for each supported NR band is used to indicate eNB that measurement gap is needed or not for inter-RAT measurement to NR frequency before EN-DC configuration.
Proposal1: NeedForGap capability for each supported NR band is to indicate LTE network that measurement gap is needed or not for inter-RAT measurement to NR frequency before EN-DC configuration.
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