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1	Introduction
During the RAN2#99 meeting, the following open issue remained while discussing [1] and [2] related to SCG Failure:
Agreements
 -	FFS Whether the measurement results provided in SCGFailureInformation are encoded according to LTE RRC or NR RRC
-	ARFCN value and NR serving cells and NR neighbour cells measurement results with a quality indicator (RSRP, RSRQ or equivalent) - FFS	Beam level measurements
-	FFS Whether the LTE measurement report includes beam measurement results e encoded in LTE RRC format or NR RRC format. 
	FFS Whether NR SN serving cell measurements are provided in LTE measurement reports.



In this contribution, we discuss aspects to harmonize the sharing of NR cell measurements for both the SCG Failure Indication as well as reporting the serving NR cell measurements in LTE measurement reports.
2	Reporting SN configured measurements (NR in EN-DC)
Agreements
1:	After SCG failure, the UE continues to perform measurements based on the SN measurement configuration. (UE does not autonomously change the routing of the SN measurements). Consequence is that, if the SN measurement configuration configured the UE to route measurements via MN, then these will continue to be reported after the SCG failure.

2:	Upon detection of SCG failure, UE performs following steps (as in LTE-DC):
	1) UE keeps the current SCG configuration used prior to detection of SCG failure
	2) Perform UE actions corresponding to SCG failure (i.e. suspension of SCG transmissions and SCG failure report transmission to MN)

3:	Measurement results provided in SCGFailureInformation message can be forward to the SN by inter node message (encoded in NR RRC format as previously agreed). 

Based on the agreements, the UE must provide back to the network the measurement results corresponding to the SN configuration. On the encoding aspect of these measurements whether to follow LTE or NR RRC ASN.1, the following options are relevant:
Option 1: LTE format wherein the encoding in LTE RRC ASN.1 means that the new additions and evolutions that will happen to the NR measurement results will have to be periodically updated. This also means that the LTE MN will have to reformat them to the inter-node RRC message.
Option 2: NR format wherein the encoding in NR RRC ASN.1 means that the new additions and evolutions are easily possible and as such the LTE MN does not have to reformat them to the inter-node RRC message. However, the flip side of this option means that the LTE source MN cannot reuse the same format towards target MN when sharing NR serving cell measurements required for the target MN during inter-MN HO with SN maintained to make the decision of whether to keep or remove the SN. The additional job by source MN will be to convert this to LTE format or target MN could blindly interpret this information, but this may cause interoperability issues.
Option 3: Format common to both LTE and NR (described in NR RRC), a bit better option compared to option 2 above would be to have a common format across LTE and NR which is described in the NR RRC specification. The main advantage of having it this way is that the information passing between LTE and NR ASN.1 is precisely known and can be made traceable.
	RRC measurement results format viewed from LTE and NR
	LTE
	NR

	PCell
	Intra-RAT format
	Inter-RAT format

	MCG SCell
	Intra-RAT format
	Inter-RAT format

	PSCell
	Inter-RAT format
	Intra-RAT format

	SCG SCell
	Inter-RAT format
	Intra-RAT format


Table 1: Serving SN cell measurement format in MR-DC
Observation 1: A common format (inter-RAT format) to both LTE and NR (described in NR RRC) seems to be the best choice for encoding NR cell measurements when they are to be sent in LTE RRC message.
Observation 2: This inter-RAT format can be inherited in at least the following 2 LTE messages SCGFailureInformation, Measurement Report to report NR cell measurements.
Proposal 1: The measurement results provided in SCGFailureInformation are encoded according to inter-RAT format understood by LTE and NR (described in the NR RRC specification).
3	Proposed ASN.1 encoding for the common container
The following ASN.1 structure is proposed based on the agreement copied from last RAN2 meeting here: 
ARFCN value and NR serving cells and NR neighbour cells measurement results with a quality indicator (RSRP, RSRQ or equivalent) - FFS	Beam level measurements

The list of measured NR cells and frequencies is carried by the proposed IE, MeasResultListNR. Some assumptions are made for the constants but these can be adapted towards the final specifications. Please note the CSI-RS measurements are left optional but they have been included as well.
Proposal 2: Measurement results based on CSI-RS may also be encoded in the inter-RAT format IE.
-- ASN1START

NR-RRC-CommonVariables DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

MeasResultListNR ::= SEQUENCE {
	measResultListNRFreq 		MeasResultListNRFreq
}

MeasResultListNRFreq ::= SEQUENCE (SIZE (1.. maxFreqToReport)) OF MeasResultNRFreq

MeasResultNRFreq ::= SEQUENCE {
	carrierFreq			ARFCN-ValueNR,
	measResultListNRCells		MeasResultListNRCells
}

MeasResultListNRCells ::= SEQUENCE (SIZE (1.. maxCellToReport)) OF MeasResultNRServingCellCommon
MeasResultNRServingCellCommon ::= SEQUENCE {
	servCellIndexNR			ServCellIndexNR,
	measResultServingCell		MeasResultServingCell
}



MeasResultServingCell ::= SEQUENCE {
	resultsSSBCell			ResultsSSBCell,
	resultsCSI-RSCell 		ResultsCSI-RSCell	OPTIONAL
}		

ResultsSSBCell ::= SEQUENCE {
	ssb-Cellrsrp		RSRP-Range	OPTIONAL,
	ssb-Cellrsrq		RSRQ-Range	OPTIONAL,
	ssb-Cellsinr		SINR-Range	OPTIONAL
}

ResultsCSI-RSCell ::= SEQUENCE {
	csi-rs-Cellrsrp		RSRP-Range	OPTIONAL,
	csi-rs-Cellrsrq		RSRQ-Range	OPTIONAL,
	csi-rs-Cellsinr		SINR-Range	OPTIONAL
}

ARFCN-ValueNR		::=	INTEGER (0..32767)
ServCellIndexNR 	::=	INTEGER (0..31)
RSRP-Range		 	::=	INTEGER(0..63)
RSRQ-Range		 	::=	INTEGER(-40..40)
SINR-Range			::=	INTEGER(0..255)

maxCellToReport		INTEGER	::=	32
maxFreqToReport		INTEGER	::=	16

END

-- ASN1STOP



4	Importing to LTE specification
-- ASN1START

ENDC-CommonVariables DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS
	MeasResultListNR,

FROM NR-RRC-CommonVariables;

END

-- ASN1STOP
MeasurementReport message
-- ASN1START

MeasurementReport ::=				SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE{
			measurementReport-r8				MeasurementReport-r8-IEs,
			spare7 NULL,
			spare6 NULL, spare5 NULL, spare4 NULL,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

MeasurementReport-r8-IEs ::=		SEQUENCE {
	measResults					MeasResults,
	nonCriticalExtension				MeasurementReport-v8a0-IEs				OPTIONAL
}

MeasurementReport-v8a0-IEs ::= SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

-- ASN1START

MeasResults ::=						SEQUENCE {
	measId								MeasId,
	measResultPCell					SEQUENCE {
		rsrpResult							RSRP-Range,
		rsrqResult							RSRQ-Range
	},
	measResultNeighCells				CHOICE {
		measResultListEUTRA					MeasResultListEUTRA,
		measResultListUTRA					MeasResultListUTRA,
		measResultListGERAN					MeasResultListGERAN,
		measResultsCDMA2000					MeasResultsCDMA2000,				
		...,
		measResultListNR					MeasResultListNR
	}																		OPTIONAL,
	...,
-- REST OF THE MESSAGE HAS BEEN OMITTED
}

-- ASN1STOP



SCGFailureInformation message
-- ASN1START

SCGFailureInformation-r12 ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE {
			scgFailureInformation-r12			SCGFailureInformation-r12-IEs,
			scgFailureReport-r15				SCGFailureReport-r15-IEs,
			spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

SCGFailureInformation-r12-IEs ::=	SEQUENCE {
	failureReportSCG-r12				FailureReportSCG-r12 			OPTIONAL,
	nonCriticalExtension				SCGFailureInformation-v1310-IEs	OPTIONAL
}

SCGFailureReport-r15-IEs ::=	SEQUENCE {
	failureReportENDC-r15				FailureReportENDC-r15 			OPTIONAL,
	nonCriticalExtension				SCGFailureInformation-v1310-IEs	OPTIONAL
}

SCGFailureInformation-v1310-IEs ::= SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

FailureReportSCG-r12 ::= 			SEQUENCE {
	failureType-r12					ENUMERATED {t313-Expiry, randomAccessProblem,
												rlc-MaxNumRetx, scg-ChangeFailure },
	measResultServFreqList-r12			MeasResultServFreqList-r10		OPTIONAL,
	measResultNeighCells-r12			MeasResultList2EUTRA-r9		OPTIONAL,
	...,
	[[	failureType-v1290			ENUMERATED {maxUL-TimingDiff-v1290}	OPTIONAL
	]],
	[[	measResultServFreqListExt-r13	MeasResultServFreqListExt-r13		OPTIONAL
	]]
}

FailureReportENDC-r15 ::= 			SEQUENCE {
	failureType-r15					ENUMERATED {phyProblem, randomAccessProblem,
										 rlcProblem, scg-ChangeFailure },
	-- LTE serving frequencies
	measResultServFreqListExt-r15		MeasResultServFreqListExt-r13		OPTIONAL

	-- LTE neighbour cell results
	measResultNeighCells-r15			MeasResultList2EUTRA-r15			OPTIONAL,

	-- NR serving frequencies
	measResultListNR-r15				MeasResultListNR 				OPTIONAL,
	...
}

-- For EARFCN extensions done from Rel-9, unrolling two existing LTE IEs into one
MeasResultList2EUTRA-r15 ::=				SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-r15
MeasResult2EUTRA-r15 ::= SEQUENCE {
	carrierFreq-r15						ARFCN-ValueEUTRA-r9,
	measResultList-r15					MeasResultListEUTRA
}

-- ASN1STOP

The importing to LTE RRC specification is simple based on the above ASN.1 example.
Proposal 3: Inter-RAT format IE for NR measurement results message can also be inherited to LTE Measurement Report for UE to report the measurements of NR serving cells (see [3]). 
3	Conclusion
In this contribution, we have resolved the FFS aspects of how the NR cell measurements may be reported using a common format container and also used for multiple messages. Based on the discussion above we propose:
Observation 1: A common format (inter-RAT format) to both LTE and NR (described in NR RRC) seems to be the best choice for encoding NR cell measurements when they are to be sent in LTE RRC message.
Observation 2: This inter-RAT format can be inherited in at least the following 2 LTE messages SCGFailureInformation, Measurement Report to report NR cell measurements.
Proposal 1: The measurement results provided in SCGFailureInformation are encoded according to inter-RAT format understood by LTE and NR (described in the NR RRC specification).
Proposal 2: Measurement results based on CSI-RS may also be encoded in the inter-RAT format IE.
Proposal 3: Inter-RAT format IE for NR measurement results message can also be inherited to LTE Measurement Report for UE to report the measurements of NR serving cells (see [3]).
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