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Introduction
RAN2 has agreed that the CG-ConfigInfo and CG-Config inter-node messages will be used for measurement co-ordination between the master eNB to the SgNB. The structure of the CG-ConfigInfo message is shown below.
CG-ConfigInfo message
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		CandidateCellInfoList								OPTIONAL,
	candidateCellInfoListSN		OCTET STRING (CONTAINING CandidateCellInfoList)		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
}
ConfigRestrictInfoSCG ::=      SEQUENCE {
    allowedBC-ListMRDC          BandCombinationIndexList                             OPTIONAL,
    allowedBPC-ListMRDC         BPC-IndexList                                       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..maxFreqsMN)                         OPTIONAL,
    ...
}

MeasConfigMN ::= SEQUENCE {
	measuredFrequenciesMN		SEQUENCE (SIZE (1..maxMeasFreqsMN))	OF NR-FreqInfo	OPTIONAL,
	measGapConfigFR1			GapConfig											OPTIONAL,
	gapPurpose					ENUMERATED {perUE, perFR1}							OPTIONAL,
	...
}


The maxMeasFreqSCG-NR tells the SN the maximum number of NR frequencies that it can configure the UE to measure. This is to ensure that the UE’s measurement capability will not be exceeded, as not all measurements configurations by the SN need to be co-ordinated between the MN and SN (e.g. per FR measurement gap is to be configured and the SN configures the measurements on FR2 directly via SRB3).
However, just ensuring the UE capability is not exceeded in terms of the number of measurements being configured is not sufficient because there is also a UE (capability) limitation on the number of reporting configuration that can be configured (as each measurement object can be associated with multiple reporting configurations).  This contribution addresses this aspect.

[bookmark: _Ref178064866]Discussion
TS 36.133, chapter 8.2 defines the limits on the number of reporting criteria that the UE may be requested to track in parallel:

[bookmark: _Hlk499830818]The UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT(i.e. without counting other categories that the UE shall always support in parallel), the UE need not support more than the total number of reporting criteria as follows:

-	26 reporting criteria in total if the UE is not configured with any SCell or PSCell carrier frequency,
-	35 reporting criteria in total if the UE is configured with one SCell carrier frequency,
-	44 reporting criteria in total if the UE is configured with two SCell carrier frequencies,
-	53 reporting criteria in total if the UE is configured with three SCell carrier frequencies,
-	62 reporting criteria in total if the UE is configured with four SCell carrier frequencies,
-	35 reporting criteria in total if the UE is configured with one PSCell carrier frequency, and
-	44 reporting criteria in total if the UE is configured with one PSCell carrier frequency and one SCell carrier frequency.

The UE capable of supporting operation on one or more NR carrier frequencies shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, inter-RAT per supported RAT, and NR cells on serving and non-serving carrier frequencies (i.e. without counting other categories that the UE shall always support in parallel), the UE need not support more than the total number of reporting criteria as follows:

-	[TBD] reporting criteria in total if the UE is not configured with any SCell or PSCell carrier frequency or NR SCell or NR PSCell,
-	[TBD] reporting criteria in total if the UE is configured with one NR PSCell carrier frequency.

Even if the UE’s measurement capability is respected (in terms of the total number of configured measurements), there is still a possibility that the UE’s reporting limitations could be surpassed.

Trying to reconfigure the UE with more measurement reporting configuration than it is capable of will result in a reconfiguration failure and this leads to:
· SCG failure: if there is SRB3 configured and per FR measurement gap configuration is applied, and it is the SN that was configuring the reporting configuration that exceeded the UE’s capability; or

· RLF: if it is the MN setting the reporting configuration that exceeded the UE’s capability, or it is the SN, but it was done via embedded SRB (i.e. there is no SRB3) 

Exceeding the measurement reporting capability of the UE triggers reconfiguration failure and subsequently an S-RLF or even a RLF. 

Thus, in order to prevent such situation from arising, we propose the introduction of an IE that lets the SN know the maximum number of reporting configurations that it can configured.

[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Hlk512846424][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244]To introduce an IE in CG-ConfigInfo that is used to indicate the maximum number of allowed measurement reporting configurations that the SN is allowed to configure.

To this effect, we have a provided a TP for 38.331 in sections 3 and a TP to 37.340 in [1].
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[bookmark: _Toc509406035]11.2.2	Message definitions

CG-ConfigInfo
This message is used by master eNB or gNB to request the SgNB 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 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, 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 {
[bookmark: _Hlk507692002]	ue-CapabilityInfo			OCTET STRING (CONTAINING UE-CapabilityRAT-ContainerList)		OPTIONAL,-- Cond SN-Addition
	candidateCellInfoListMN			CandidateCellInfoList									OPTIONAL,
	candidateCellInfoListSN			OCTET STRING (CONTAINING CandidateCellInfoList)			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
}

ConfigRestrictInfoSCG ::=		SEQUENCE {
	allowedBC-ListMRDC				BandCombinationIndexList								OPTIONAL,
	allowedBPC-ListMRDC				BPC-IndexList											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,
	...,
	[[
	maxMeasReportConfigSCG-NR			INTEGER(1..maxMeasReportConfig)						OPTIONAL
	]]

}

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

BPC-IndexList ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BPC-Index
BPC-Index ::= INTEGER (1..maxBasebandProcComb)

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,
	measGapConfigFR1					GapConfig											OPTIONAL,
	gapPurpose							ENUMERATED {perUE, perFR1}							OPTIONAL,
	...
}


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

	CG-ConfigInfo field descriptions

	maxMeasReportConfigSCG-NR
[bookmark: _Hlk512598787]Indicates the maximum number of allowed measurement reporting configuration that the SCG is able to configure




END OF CHANGES

START OF CHANGES

[bookmark: _Hlk512599286][bookmark: _Toc500942813][bookmark: _Toc493510637][bookmark: _Toc470095942]11.4	Inter-node RRC multiplicity and type constraint values
–	Multiplicity and type constraints definitions
[bookmark: _GoBack]-- ASN1START
-- TAG_NR-MULTIPLICITY-AND-CONSTRAINTS-START

maxMeasFreqsMN				INTEGER ::= 32	-- Maximum number of MN-configured measurement frequencies
maxCellPrep					INTEGER ::= 32	-- Maximum number of cells prepared for handover
maxMeasReportConfig			INTEGER ::= 62	-- Maximum number of measurement reporting configurations 


-- TAG_NR-MULTIPLICITY-AND-CONSTRAINTS-STOP
-- ASN1STOP

END OF CHANGES
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