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1	Introduction
In this paper, we will discuss the encoding of the measurement results for the SCG measurement results for NE-DC and NGEN-DC. A text proposal for TS 38.331 is provided also as an example.
[bookmark: _Ref178064866]2	Discussion
In the RAN2 #98 meeting, the following was agreed regarding the configuration of the MCG and SCG measurements for EN-DC:
3	For MCG and SCG, measurements (objects/ID/reportConfigs) can be configured independently by LTE RRC (inter-RAT measurement on NR) and NR RRC (intra-NR measurements on serving and non serving frequencies). (noting that for the objects will be configured consistently as described by agreement 2)

Also, for those procedures where the MN does not need to understand measurements coming from the SN, the RRC Transfer procedure is used to exchange RRC messages between the MN and the UE via the SN (split SRB) and to provide NR measurement reports from the UE to the SN.
According to this, the main reasons to have distributed measurement configurations was a different mobility management of LTE and NR and, to some extent, also latency aspects. Thus, supporting both SRB3 for the SN node (NR) and allowing the SN to configure the measurement separately (without involving the MN) can speed up the measurements and measurement configurations for the SN. The SRB3 may allow faster transmission than the corresponding LTE SRB. Also, the backhaul link between MN and SN may be congested which could negatively affect both the measurement reporting and new measurement configurations. However, even if the argument for having lower latency does not hold when we have NE-DC, the other arguments are still valid for the other MR-DC options. For this reason, in [1] we already proposed that the same principle of EN-DC could be applied to NE-DC and NGEN-DC case.
[bookmark: _Toc513724939]As in EN-DC, it is beneficial also for NE-DC and NGEN-DC that the MN and SN can construct the measurement configuration and receive the measurement reports separately. 
Therefore, in order to be aligned with the EN-DC principles and to have a harmonization from the specification point of view, it would make sense also for NE-DC and NGEN-DC to specify for those options the measurements exchange between MN and SN into the inter-node messages in NR specification (i.e., TS 38.331). Thus, we propose:
[bookmark: _Toc513725086]Measurement results in NE-DC and NGEN-DC are transferred (when necessary) through inter-node RRC messages specified in NR (i.e. 38.331)
However, having a look at the current 3GPP TS 38.331, we can notice that within the CG-ConfigInfo-IEs, the fields candidateCellInfoListMN and candidateCellInforListSN refers to an information element (i.e., MeasResultList2NR) that contain measurements results encoded only in NR format. 
CG-ConfigInfo-IEs ::=		SEQUENCE {
	ue-CapabilityInfo			OCTET STRING (CONTAINING UE-CapabilityRAT-ContainerList)		OPTIONAL,-- Cond SN-Addition
	candidateCellInfoListMN			MeasResultList2NR									OPTIONAL,
	candidateCellInfoListSN			OCTET STRING (CONTAINING MeasResultList2NR)			OPTIONAL,
	measResultCellListSFTD			MeasResultCellListSFTD									OPTIONAL,
	scgFailureInfo					SEQUENCE {
		failureType						ENUMERATED { t310-Expiry, randomAccessProblem,
														rlc-MaxNumRetx, scg-ChangeFailure, 
														scg-reconfigFailure,
														srb3-IntegrityFailure},
		measResultSCG					OCTET STRING (CONTAINING MeasResultSCG-Failure)
	}																						OPTIONAL,
	configRestrictInfo			ConfigRestrictInfoSCG										OPTIONAL,
	drx-InfoMCG					DRX-Info													OPTIONAL,
	measConfigMN				MeasConfigMN												OPTIONAL,
	sourceConfigSCG				OCTET STRING (CONTAINING RRCReconfiguration)				OPTIONAL,
	scg-RB-Config             	OCTET STRING (CONTAINING RadioBearerConfig)        			OPTIONAL,
	mcg-RB-Config				OCTET STRING (CONTAINING RadioBearerConfig)					OPTIONAL,
	nonCriticalExtension		SEQUENCE {}													OPTIONAL
}

Even if this still hold for the case of NGEN-DC, when considering NE-DC it would make sense to have measurements results directed to the SCG encoded in LTE format (since in this case the SN is an LTE RAT). Thus, we propose:
[bookmark: _Toc513725087]In NGEN-DC, measurements results directed to the SCG are encoded in NR format, as in EN-DC.
[bookmark: _Toc513725088]In NE-DC, the measurements results directed to the SCG are encoded in LTE format.
Conclusion
In the previous sections we made the following observations: 
Observation 1	As in EN-DC, it is beneficial also for NE-DC and NGEN-DC that the MN and SN can construct the measurement configuration and receive the measurement reports separately.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Measurement results in NE-DC and NGEN-DC are transferred (when necessary) through inter-node RRC messages specified in NR (i.e. 38.331)
Proposal 2	In NGEN-DC, measurements results directed to the SCG are encoded in NR format, as in EN-DC.
Proposal 3	In NE-DC, the measurements results directed to the SCG are encoded in LTE format.
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[bookmark: _Toc510018770]11.2.2	Message definitions
[bookmark: _Toc510018773]–	CG-Config
This message is used to transfer the SCG radio configuration as generated by the SgNB or SeNB.
Direction: Secondary gNB or eNB to master gNB or eNB.
CG-Config message
-- ASN1START
-- TAG-CG-CONFIG-START

CG-Config ::=					SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE{
			cg-Config					CG-Config-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

[bookmark: _Hlk508896408]CG-Config-IEs ::=			SEQUENCE {
	scg-CellGroupConfig					OCTET STRING (CONTAINING RRCReconfiguration)	OPTIONAL,
	scg-RB-Config						OCTET STRING (CONTAINING RadioBearerConfig)		OPTIONAL,
	configRestrictModReq				ConfigRestrictModReqSCG							OPTIONAL,
	drx-InfoSCG							DRX-Info										OPTIONAL,
	candidateCellInfoListSN				OCTET STRING (CONTAINING MeasResultList2NR)	OPTIONAL,
	measConfigSN						MeasConfigSN									OPTIONAL,
	selectedBandCombinationNR			BandCombinationIndex							OPTIONAL,
	fr-InfoListSCG						FR-InfoList										OPTIONAL,
	nonCriticalExtension				SEQUENCE {}CG-ConfigNE-DC-vxx-IEs										OPTIONAL
}

CG-ConfigNE-DC-vxx-IEs ::=		SEQUENCE {
	scg-CellGroupConfigEUTRA			OCTET STRING (CONTAINING RRCConnectionReconfiguration)	OPTIONAL,
	candidateCellInfoListSN-EUTRA		OCTET STRING (CONTAINING MeasResultList2EUTRA-r9)	OPTIONAL,
	nonCriticalExtension				SEQUENCE {}											OPTIONAL
}

MeasConfigSN ::= SEQUENCE {
	measuredFrequenciesSN				SEQUENCE (SIZE (1.. maxMeasFreqsSN))	OF NR-FreqInfo	OPTIONAL,
	...
}

NR-FreqInfo ::= SEQUENCE {
	measuredFrequency 					ARFCN-ValueNR									OPTIONAL,
	...
	[[ measuredFrequencyEUTRA				ARFCN-ValueEUTRA								OPTIONAL,
	]]
}

ConfigRestrictModReqSCG ::=			SEQUENCE {
	requestedBC-MRDC					BandCombinationIndex							OPTIONAL,
	requestedP-MaxFR1				P-Max												OPTIONAL,
	...
}

BandCombinationIndex ::= INTEGER (1..maxBandComb)

FR-InfoList ::=	SEQUENCE (SIZE (1..maxNrofServingCells-1)) OF FR-Info

FR-Info ::=	SEQUENCE {
	servCellIndex		ServCellIndex,
	fr-Type				ENUMERATED {fr1, fr2}
}

-- TAG-CG-CONFIG-STOP
-- ASN1STOP

	CG-Config field descriptions

	candidateCellInfoListSN
Contains information regarding cells that the source secondary node suggests the target secondary gNB to consider configuring.

	candidateCellInfoListSN-EUTRA
Includes the MeasResultList2EUTRA-r9 as specified in TS 36.331 [X]. Contains information regarding cells that the source secondary node suggests the target secondary eNB to consider configuring.

	fr-InfoListSCG
Contains information of FR information of serving cells.

	measuredFrequenciesSN
Used by SN to indicate a list of frequencies measured by the UE.

	requestedP-MaxFR1
IRequested value for the maximum power for FR1 (see TS 38.104 [12]) the UE can use in NR SCG.

	requestedBC-MRDC
Used to request configuring an NR band combination which is forbidden to use by MN. Each entry refers to a band combination numbered according to supportedBandCombination in the UE-MRDC-Capability.

	

	scg-CellGroupConfig
Contains the RRCReconfiguration message, used to (re-)configure the SCG configuration upon SCG establishment or modification, as generated (entirely) by the (target) SgNB

	scg-CellGroupConfigEUTRA
Includes the RRCConnectionReconfiguration message as specified in TS 36.331 [X]. Used to (re-)configure the SCG configuration upon SCG establishment or modification, as generated (entirely) by the (target) SeNB

	scg-RB-Config
Contains the IE RadioBearerConfig, used to establish or reconfigure the SCG configuration, used to (re-)configure the SCG RB configuration upon SCG establishment or modification, as generated (entirely) by the (target) SgNB

	selectedBandCombinationNR
Indicates the band combination selected by SN for the EN-DC.

	configRestrictModReq
Used by SN to request changes to SCG configuration restrictions previously set by MN to ensure UE capabilities are respected. E.g. can used to request configuring an NR band combination whose use MN has previously forbidden.



[bookmark: _Toc510018774]–	CG-ConfigInfo
This message is used by master eNB or gNB to request the SgNB or SeNB to perform certain actions e.g. to establish, modify or release an SCG. The message may include additional information e.g. to assist the SgNB or SeNB to set the SCG configuration.It can also be used by a CU to request a DU to perform certain actions, e.g. to establish, modify or release an MCG or SCG.
Direction: Master eNB or gNB to secondary gNB or eNB, alternatively CU to DU.
CG-ConfigInfo message
-- ASN1START
-- TAG-CG-CONFIG-INFO-START

CG-ConfigInfo ::=				SEQUENCE {
	criticalExtensions				CHOICE {
		c1								CHOICE{
			cg-ConfigInfo				CG-ConfigInfo-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture		SEQUENCE {}
	}
}

CG-ConfigInfo-IEs ::=		SEQUENCE {
	ue-CapabilityInfo			OCTET STRING (CONTAINING UE-CapabilityRAT-ContainerList)		OPTIONAL,-- Cond SN-Addition
	candidateCellInfoListMN			MeasResultList2NR									OPTIONAL,
	candidateCellInfoListSN			OCTET STRING (CONTAINING MeasResultList2NR)			OPTIONAL,
	measResultCellListSFTD			MeasResultCellListSFTD									OPTIONAL,
	scgFailureInfo					SEQUENCE {
		failureType						ENUMERATED { t310-Expiry, randomAccessProblem,
														rlc-MaxNumRetx, scg-ChangeFailure, 
														scg-reconfigFailure,
														srb3-IntegrityFailure},
		measResultSCG					OCTET STRING (CONTAINING MeasResultSCG-Failure)
	}																						OPTIONAL,
	configRestrictInfo			ConfigRestrictInfoSCG										OPTIONAL,
	drx-InfoMCG					DRX-Info													OPTIONAL,
	measConfigMN				MeasConfigMN												OPTIONAL,
	sourceConfigSCG				OCTET STRING (CONTAINING RRCReconfiguration)				OPTIONAL,
	scg-RB-Config             	OCTET STRING (CONTAINING RadioBearerConfig)        			OPTIONAL,
	mcg-RB-Config				OCTET STRING (CONTAINING RadioBearerConfig)					OPTIONAL,
	nonCriticalExtension		SEQUENCE {}CG-ConfigInfoNE-DC-vxx-IEs													OPTIONAL
}

CG-ConfigInfoNE-DC-vxx-IEs ::=	SEQUENCE {
	candidateCellInfoListMN-EUTRA		OCTET STRING										OPTIONAL,
	candidateCellInfoListSN-EUTRA		OCTET STRING (CONTAINING MeasResultList2EUTRA-r9)	OPTIONAL,
	measResultCellListSFTD		OCTET STRING												OPTIONAL,
	scgFailureInfoEUTRA			OCTET STRING												OPTIONAL,
	sourceConfigSCGEUTRA		OCTET STRING (CONTAINING RRCConnectionReconfiguration)	OPTIONAL,
	nonCriticalExtension		SEQUENCE {}
}

ConfigRestrictInfoSCG ::=		SEQUENCE {
	allowedBC-ListMRDC				BandCombinationIndexList								OPTIONAL,
	powerCoordination-FR1				SEQUENCE {
		p-maxNR							P-Max												OPTIONAL,
		p-maxEUTRA						P-Max												OPTIONAL
	}																						OPTIONAL,
	servCellIndexRangeSCG			SEQUENCE {
		lowBound						ServCellIndex,
		upBound							ServCellIndex
	}																						OPTIONAL,   -- Cond SN-Addition
	maxMeasFreqsSCG-NR					INTEGER(1..maxMeasFreqsMN)							OPTIONAL,
[bookmark: _Hlk512849425][bookmark: _Hlk512847101]	maxMeasIdentitiesSCG-NR				INTEGER(1..maxMeasIdentitiesMN)						OPTIONAL,
	...
}

BandCombinationIndexList ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationIndex

DRX-Info ::=					SEQUENCE {
	drx-LongCycleStartOffset		CHOICE {
		ms10							INTEGER(0..9),
		ms20							INTEGER(0..19),
		ms32							INTEGER(0..31),
		ms40							INTEGER(0..39),
		ms60							INTEGER(0..59),
		ms64							INTEGER(0..63),
		ms70							INTEGER(0..69),
		ms80							INTEGER(0..79),
		ms128							INTEGER(0..127),
		ms160							INTEGER(0..159),
		ms256							INTEGER(0..255),
		ms320							INTEGER(0..319),
		ms512							INTEGER(0..511),
		ms640							INTEGER(0..639),
		ms1024							INTEGER(0..1023),
		ms1280							INTEGER(0..1279),
		ms2048							INTEGER(0..2047),
		ms2560							INTEGER(0..2559),
		ms5120							INTEGER(0..5119),
		ms10240							INTEGER(0..10239)
	},
	shortDRX							SEQUENCE {
		drx-ShortCycle						ENUMERATED	{
												ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, ms20, ms30, ms32,
												ms35, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, spare9,
												spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },
		drx-ShortCycleTimer					INTEGER (1..16)
	}																					OPTIONAL
}

MeasConfigMN ::= SEQUENCE {
	measuredFrequenciesMN				SEQUENCE (SIZE (1..maxMeasFreqsMN))	OF NR-FreqInfo	OPTIONAL,
	measGapConfig					SetupRelease { GapConfig }							OPTIONAL,
	gapPurpose							ENUMERATED {perUE, perFR1}							OPTIONAL,
	...
}


-- TAG-CG-CONFIG-INFO-STOP
-- ASN1STOP

	CG-ConfigInfo field descriptions

	allowedBandCombinationListMRDC
A list of indices referring to band combinations in MR-DC capabilities from which SN is allowed to select an NR band combination. Each entry refers to a band combination numbered according to supportedBandCombination in the UE-MRDC-Capability. All MR-DC band combinations indicated by this field comprise the same LTE band combination.

	

	candidateCellInfoListMN, candidateCellInfoListSN
Contains information regarding cells that the master node or the source node suggests the target gNB to consider configuring.
Including CSI-RS measurement results in candidateCellInfoListMN is not supported in this version of the specification.

	candidateCellInfoListMN-EUTRA, candidateCellInfoListSN-EUTRA
Includes the MeasResultList2EUTRA-r9 as specified in TS 36.331 [X]. Contains information regarding cells that the master node or the source node suggests the target secondary eNB to consider configuring.

	maxMeasFreqsSCG-NR
Indicates the maximum number of NR inter-frequency carriers the SN is allowed to configure with PSCell for measurements.

	maxMeasIdentitiesSCG-NR
[bookmark: _Hlk512598787]Indicates the maximum number of allowed measurement identities that the SCG is allowed to configure.

	measuredFrequenciesMN
Used by MN to indicate a list of frequencies measured by the UE.

	measGapConfig
Indicates the measurement gap configuration configured by MN.

	mcg-RB-Config
Contains the IE RadioBearerConfig of the MN, used to support delta configuration for bearer type change between MN terminated to SN terminated bearer and SN change.

	p-maxEUTRA
Indicates the maximum power for EUTRA (see TS 36.104 [XX]) the UE can use in LTE MCG.

	p-maxNR
Indicates the maximum power for NR (see TS 38.104 [12]) the UE can use in NR SCG.

	powerCoordination-FR1
Indicates the maximum power that the UE can use in FR1.

	scg-RB-Config
Contains the IE RadioBearerConfig of the SN, used to support delta configuration e.g. during SN change. This field is absent when master eNB uses full configuration option.

	[bookmark: _Hlk509301733]sourceConfigSCG
Includes the current dedicated SCG configuration in the same format as the RRCReconfiguration message, i.e. not only CellGroupConfig but also e.g. measConfig. This field is absent when master eNB uses full configuration option.

	sourceConfigSCG
Includes the RRCConnectionReconfiguration message as specified in TS 36.331 [X]. This field is absent when master gNB uses full configuration option.

	measResultCellListSFTD
Includes the MeasResultSSTD-r13 IE as specified in TS 36.331 [X].

	scgFailureInfoEUTRA
Includes the FailureReportSCG-r12 IE as specified in TS 36.331 [X].

	ConfigRestrictInfo
Includes fields for which SgNB is explictly indicated to observe a configuration restriction.

	servCellIndexRangeSCG
Range of serving cell indices that SN is allowed to configure for SCG serving cells.



	Conditional Presence
	Explanation

	SN-Addition
	The field is mandatory present upon SN addition.



