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	The First Change


[bookmark: _Toc502572221]5.6	UE capabilities
[bookmark: _Toc502572222]5.6.1	UE capability transfer
5.6.1.1	General
Editor’s Note: Targeted for completion in June 2018.
5.6.1.2	Initiation
Editor’s Note: Targeted for completion in June 2018.
5.6.1.3	Reception of the UECapabilityEnquiry by the UE
Editor’s Note: Targeted for completion in June 2018.
5.6.1.4	Compilation of band combinations supported by the UE
The UE shall:
1>	if includes requestedFreqBandList is received:
2>	compile a list of band combinations, candidate for inclusion in the UECapabilityInformation message,  only consisting of bands included in requestedFreqBandList, and prioritized in the order of requestedFreqBandList, (i.e. first include remaining band combinations containing the first-listed band, then include remaining band combinations containing the second-listed band, and so on);
2>	for each band combination included in the candidate list:
3>	if it is regarded as a fallback band combination with the same capabilities of another band combination included in the list of candidates as specified in TS 38.306 [xx]:
4>	remove the band combination from the list of candidates.
2>	include all band combinations in the candidate list into supportedBandCombination.
1>	else:
2>	include all band combinations supported by the UE into supportedBandCombination, excluding fallback band combinations with the same capabilities of another band combination included in the list of band combinations supported by the UE.
5.6.1.5	Compilation of baseband processing combinations supported by the UE
The UE shall:
1>	for each band combination included in supportedBandCombination:
2>	include the baseband processing combination supported for the band combination into supportedBasebandProcessingCombination, unless it is already included;
2>	if there are the fallback baseband processing combinations of this baseband processing combination as specified in TS 38.306 [xx] for which supported baseband capabilities are different from this baseband processing combination:
3>	include the fallback only these baseband processing combinations into supportedBasebandProcessingCombination.
	The Next Change






	

6.3.3	UE capability information elements
–	BandCombinationList
The IE BandCombinationList contains a list of NR CA and/or MR-DC band combinations.
BandCombinationList information element
-- ASN1START

BandCombinationList ::=	SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

BandCombination ::= SEQUENCE {
	bandAndDL-ParametersList		BandAndDL-ParametersList,
	bandCombinationsUL				BIT STRING (SIZE (1..maxBandCombUL))	OPTIONAL,
	bandCombinationParametersList	SEQUENCE (SIZE (1..maxBandCombUL)) OF BandCombinationParameters
}

BandAndDL-ParametersList ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandAndDL-Parameters

BandAndDL-Parameters ::= SEQUENCE {
	frequencyBand		FreqBandInformation,
	bandParametersDL	BandParametersDL					OPTIONAL -- Not included in case of SUL
}

BandCombinationUL-PerBC-DL ::= SEQUENCE (SIZE (1..maxBandCombUL)) OF BandParameterCombinationUL

BandParameterCombinationUL ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF PerBandParametersUL

PerBandParametersUL ::= SEQUENCE {
	bandParametersUL		BandParametersUL				OPTIONAL -- Not included in case of DL-only band
}

BandCombinationParameters ::= SEQUENCE {
	multipleTimingAdvances		ENUMERATED {supported}		OPTIONAL,
	singleUL-Transmission		ENUMERATED {supported}		OPTIONAL,
	intraBandSimultaneousTxRx	ENUMERATED {supported}		OPTIONAL	-- FFS per UE or per band Combination
}

FreqBandInformation ::= CHOICE {
	bandEUTRA		FreqBandIndicatorEUTRA,
	bandNR			FreqBandIndicator
}

BandParametersDL ::= SEQUENCE {
	bandwidthClassDL		CHOICE {
		ca-BandwidthClassDL-EUTRA		CA-BandwidthClassEUTRA,
		ca-BandwidthClassDL				CA-BandwidthClass
	},
	scalingFactor0dot75			ENUMERATED {supported}		OPTIONAL -- FFS dependent on RAN1 confirmation
}

BandParametersUL ::= SEQUENCE {
	bandwidthClassUL		CHOICE {
		ca-BandwidthClassUL-EUTRA		CA-BandwidthClassEUTRA,
		ca-BandwidthClassUL				CA-BandwidthClass
	},
	scalingFactor0dot75			ENUMERATED {supported}		OPTIONAL -- FFS dependent on RAN1 confirmation
}


	-- FFS How to decouple DL and UL
	-- FFS How to address NC CA in relation to carrier separation
	-- intraBandSimultaneousTxRx will be added with FFS (per UE or per band combination)	-- multipleTimingAdvance will be added with FFS (per UE or per band combination)
	-- singleTx will be included per band combination
	-- scalingFactor will be included per band per band combination
}

-- ASN1STOP

–	FreqBandList
The IE FreqBandList is used to contain list of NR and/or E-UTRA frequency bands for which the UE is requested to provide its supported NR CA and/or MR-DC band combinations (i.e. within the UE capability containers for NR and MR-DC, as requested by E-UTRA). 
FreqBandList information element
-- ASN1START

FreqBandList ::=	SEQUENCE (SIZE (1..maxRequestedBands)) OF FreqBandInformation

FreqBandInformation ::= CHOICE {
	bandEUTRA				FreqBandIndicatorEUTRA,
	bandNR					FreqBandIndicator
}

-- ASN1STOP

–	RAT-Type
The IE RAT-Type is used to indicate the radio access technology (RAT), including NR, of the requested/ transferred UE capabilities.
RAT-Type information element
-- ASN1START

RAT-Type ::= ENUMERATED {nr, eutra-nrmrdc, spare21,spare1, ...}

-- FFS utra, geran-cs, geran-ps and cdma2000-1XRTT
-- ASN1STOP

–	UE-CapabilityRAT-ContainerList
The IE UE-CapabilityRAT-ContainerList contains a list of containers, one for each RAT for which UE capabilities are transferred, if any.
UE-CapabilityRAT-ContainerList information element
-- ASN1START

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0.. maxRAT-CapabilityContainers)) OF UE-CapabilityRAT-Container

UE-CapabilityRAT-Container ::= SEQUENCE {
	rat-Type							RAT-Type,
	ueCapabilityRAT-Container			OCTET STRING
}

-- ASN1STOP

	UECapabilityRAT-ContainerList field descriptions

	ueCapabilityRAT-Container
Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:
For NR: the encoding of UE capabilities is defined in UE-NR-Capability.
For EUTRA-NRMRDC: the encoding of UE capabilities is defined in UE-MRDC-Capability.
For E-UTRA: the octet string contains the UE-EUTRA-Capability as defined in TS 36.331 [xx].



–	UE-MRDC-Capability
The IE UE-MRDC-Capability is used to convey the UE Radio Access Capability Parameters for MR-DC, see TS 38.306 [yy].
UE-MRDC-Capability information element
-- ASN1START

UE-MRDC-Capability ::=	SEQUENCE {
	measParameters-MRDC			MeasParameters-MRDC,
	rf-Parameters-MRDC			RF-Parameters-MRDC,
	phyLayerParameters-MRDC		PhyLayerParameters-MRDC		OPTIONAL, -- FFS dependent on other parameters (e.g. L1 feature list)
	generalParameters-MRDC		GeneralParameters-MRDC		OPTIONAL, 
	fdd-UE-MRDC-Capability		XDD-UE-MRDC-Capability		OPTIONAL,
	tdd-UE-MRDC-Capability		XDD-UE-MRDC-Capability		OPTIONAL
	-- FFS on other parameters
}

RF-Parameters-MRDC ::= SEQUENCE {
	supportedBandCombination	BandCombinationList,
	dynamicPowerSharing			ENUMERATED {supported}		OPTIONAL, 
	intraBandAsyncFDD			ENUMERATED {supported}		OPTIONAL -- FFS whether intraBandAsyncFDD is included per UE or per band combination
	-- FFS on other parameters
}

PhyLayerParameters-MRDC ::= SEQUENCE {
	supportedBasebandProcessingCombination-MRDC		BasebandProcessingCombination-MRDC
	-- FFS if supportedBasebandProcessingCombination-MRDC is included here or BandCombinationList
	-- FFS on other parameters
}

BasebandProcessingCombination-MRDC ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF LinkedBasebandProcessingCombination
}

LinkedBasebandProcessingCombination ::= SEQUENCE {
	basebandProcessingCombinationIndexMN			BasebandProcessingCombinationIndex, 
	BasebandProcessingCombinationLinkedIndexSN		SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombinationIndex
}

BasebandProcessingCombinationIndex ::= INTEGER (1..maxBasebandProcComb)

MeasParameters-MRDC ::= SEQUENCE {
	intraCarrierConcurrentMeas	ENUMERATED {supported}	OPTIONAL,
	independentGapConfig		ENUMERATED {supported}	OPTIONAL, 
	sstd-Meas-DCType1				ENUMERATED {supported}	OPTIONAL 
}

GeneralParameters-MRDC ::= SEQUENCE {
	splitSRB-WithOneUL-Path		ENUMERATED {supported}	OPTIONAL,
	directSN-Addition			ENUMERATED {supported}	OPTIONAL 
}

XDD-UE-MRDC-Capability ::= SEQUENCE {
	intraCarrierConcurrentMeas	ENUMERATED {supported}	OPTIONAL,
	independentGapConfig		ENUMERATED {supported}	OPTIONAL, 
	sstd-Meas-DC				ENUMERATED {supported}	OPTIONAL, 
	splitSRB-WithOneUL-Path		ENUMERATED {supported}	OPTIONAL,
	directSN-Addition			ENUMERATED {supported}	OPTIONAL  
}

--ASN1STOP

–	UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [yy].
UE-NR-Capability information element
-- ASN1START

UE-NR-Capability ::= SEQUENCE {
	pdcp-Parameters					PDCP-Parameters, 
	rlc-Parameters					RLC-Parameters,						-- FFS OPTIONAL
	mac-Parameters					MAC-Parameters,						-- FFS OPTIONAL 
	phyLayerParameters				PhyLayerParameters,
	rf-Parameters					RF-Parameters,
	measParameters					MeasParameters						OPTIONAL,
	fdd-UE-NR-Capability			XDD-UE-NR-Capability				OPTIONAL,
	tdd-UE-NR-Capability			XDD-UE-NR-Capability				OPTIONAL,
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}

PhyLayerParameters ::=	SEQUENCE {
	supportedBasebandProcessingCombination		SupportedBasebandProcessingCombination,
	-- FFS on other parameters
}

RF-Parameters ::= SEQUENCE {
	supportedBandListNR					SupportedBandListNR,
	supportedBandCombination			BandCombinationList,
	intraBandAsyncFDD					ENUMERATED {supported}	OPTIONAL
	-- FFS Whether intraBandAsyncFDD is included per UE or per band combination
}

SupportedBandListNR ::=	SEQUENCE (SIZE (1..maxBands)) OF BandNR

SupportedBandCombination ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

SupportedBasebandProcessingCombination ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombination

BasebandProcessingCombination ::= SEQUENCE {
	basebandParametersPerBand		SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BasebandParametersPerBand
	-- FFS on other parameters
}

BasebandParametersPerBand ::= SEQUENCE {
	ca-BandwidthClassDL			CA-BandwidthClass						OPTIONAL,
	ca-BandwidthClassUL			CA-BandwidthClass						OPTIONAL,
	basebandParametersPerCC		SEQUENCE (SIZE (1..maxServCellmaxNrofCC)) OF BasebandParametersPerCC,
	supportedBWPerCC				BWPerCC,
	-- FFS on the need (e.g. if ca-BandwidthClass is sufficient to cover BWPerCC)
	-- FFS on other parameters
}

BasebandParametersPerCC ::= SEQUENCE {
	bandwidthPerCC-DL				BandwidthPerCC						OPTIONAL,
	bandwidthPerCC-UL				BandwidthPerCC						OPTIONAL,
	supportedMIMO-CapabilityDL		MIMO-Capability						OPTIONAL,
	supportedMIMO-CapabilityUL		MIMO-Capability						OPTIONAL,
	supportedMmodulationOrderDL					ModulationOrder			OPTIONAL,
	supportedModulationOrderUL		ModulationOrder						OPTIONAL,
	supportedSsubCarrierSpacingList				SupportedSubCarrierSpacingList, 
	-- FFS if modulationOrder and supportedSsubCarrierSpacing are is included per Band or per CC and whether to separate one for DL and UL. 
	-- FFS on other parameters 
}

BandNR ::=	SEQUENCE {
	bandNR							FreqBandIndicatorNR,
	supportedMIMO-CapabilityDL		MIMO-Capability						OPTIONAL,
	supportedMIMO-CapabilityUL		MIMO-Capability						OPTIONAL,
	-- FFS on other parameters 
}

CA-BandwidthClass ::= ENUMERATED {a, b, c, d, e, f, ...}
	-- FFS value ranges

MIMO-Capability ::= SEQUENCE {
	-- FFS on the parameters
}

BandwidthPerCC ::= ENUMERATED {TBD}
	-- FFS value ranges

ModulationOrder ::= SEQUENCE {
	-- FFS on the parameters
}

SupportedSubCarrierSpacingList ::= SEQUENCE {
	-- FFS on the parameters
}

PDCP-Parameters ::= SEQUENCE {
	dataRateDRB-IP		ENUMERATED {64kbps, spare76, spare65, spare54, spare43, spare32, spare21, spare10}		OPTIONAL, -- Not supported for EN-DC. 
	supportedROHC-Profiles	SEQUENCE {
		profile0x0000		BOOLEAN, 
		profile0x0001		BOOLEAN, 
		profile0x0002		BOOLEAN,
		profile0x0003		BOOLEAN, 
		profile0x0004		BOOLEAN, 
		profile0x0006		BOOLEAN, 
		profile0x0101		BOOLEAN, 
		profile0x0102		BOOLEAN, 
		profile0x0103		BOOLEAN, 
		profile0x0104		BOOLEAN
	}, 
	maxNumberROHC-ContextSessions	ENUMERATED {cs2, cs4, cs8, cs12, cs16, cs24, cs32, cs48, cs64, cs128, cs256, cs512, cs1024, cs16384, spare2, spare1},	
	uplinkOnlyROHC-Profiles			ENUMERATED {supported}	OPTIONAL, 
	continueROHC-Context			ENUMERATED {supported}	OPTIONAL,
	outOfOrderDelivery				ENUMERATED {supported}	OPTIONAL, 
	shortSN							ENUMERATED {supported} 	OPTIONAL,
	volteOverNR-PDCP				ENUMERATED {supported}	OPTIONAL	
}

RLC-Parameters ::= SEQUENCE {
	am-WithShortSN					ENUMERATED {supported}	OPTIONAL,
	um-WithShortSN					ENUMERATED {supported}	OPTIONAL, 
	um-WIthLongSN					ENUMERATED {supported}	OPTIONAL
}

MAC-Parameters ::= SEQUENCE {
	lcp-Restriction					ENUMERATED {supported}	OPTIONAL,
	skipUplinkTxDynamic				ENUMERATED {supported}	OPTIONAL,
	logicalChannelSR-DelayTimer		ENUMERATED {supported}	OPTIONAL, 
	longDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	shortDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	numberOfSR-Configurations		ENUMERATED {n2, n3, n4,…}	OPTIONAL, -- FFS value range
	numberOfConfiguredGrantConfigurations	ENUMERATED {n2, n3, n4,…}	OPTIONAL -- FFS value range
}

MeasParameters ::= SEQUENCE {
	intraAndInterF-MeasAndReport		ENUMERATED {supported}	OPTIONAL,
	eventA-MeasAndReport			ENUMERATED {supported}	OPTIONAL 
}

XDD-UE-NR-Capability ::= SEQUENCE {
	skipUplinkTxDynamic				ENUMERATED {supported}	OPTIONAL,
	logicalChannelSR-DelayTimer		ENUMERATED {supported}	OPTIONAL, 
	longDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	shortDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	numberOfSR-Configurations		ENUMERATED {n2, n3, n4,…}	OPTIONAL, -- FFS value range
	numberOfConfiguredGrantConfigurations	ENUMERATED {n2, n3, n4,…}	OPTIONAL, -- FFS value range 
	intraAndInterF-MeasAndReport		ENUMERATED {supported}	OPTIONAL,
	eventA-MeasAndReport			ENUMERATED {supported}	OPTIONAL 
}

-- TAG-UE-NR-CAPABILITY-STOP
-- ASN1STOP

[bookmark: _Toc502572304]6.3.4	Other information elements
[bookmark: _Toc502572305]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc502572306]–	Multiplicity and type constraint definitions
-- ASN1START
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxBandComb								INTEGER ::=	FFS		-- Maximum number of DL band combinations
maxBandCombUL							INTEGER ::= FFS		-- Maximum number of UL band combinations
maxBasebandProcComb						INTEGER ::=	FFS		-- Maximum number of base band processing combinations
maxNrofSCells							INTEGER ::=	15		-- Max number of secondary serving cells per cell group
maxNrofCellMeas							INTEGER ::=	FFS		-- Maximum number of entries in each of the cell lists in a measurement object
maxNroSS-BlocksToAverage				INTEGER ::= FFS		-- Max number for the (max) number of SS blocks to average to determine cell measurement
maxNroCSI-RS-ResourcesToAverage			INTEGER ::= FFS		-- Max number for the (max) number of CSI-RS to average to determine cell measurement

maxNrofSR-CongigPerCellGroup			INTEGER ::= 8		-- Maximum number of SR configurations per cell group

maxLCG-ID								INTEGER ::= 7		-- Maximum value of LCG ID
macLC-ID								INTEGER ::= FFS		-- Maximum value of Logical Channel ID
maxNrofTAGs								INTEGER ::=	4		-- Maximum number of Timing Advance Groups
maxNrofTAGs-1							INTEGER ::=	3		-- Maximum number of Timing Advance Groups minus 1

maxNrofBandwidthParts					INTEGER ::= 4		-- Maximum number of BWPs per serving cell
maxNrofBandwidthParts-1					INTEGER ::= 3		-- Maximum number of BWPs per serving cell minus 1

maxSymbolIndex							INTEGER ::= 13		-- Maximum index identifying a symbol within a slot (14 symbols, indexed from 0..13)

maxNrofPhysicalResourceBlocks			INTEGER ::= 275		-- Maximum number of PRBs
maxNrofPhysicalResourceBlocks-1			INTEGER ::= 274		-- Maximum number of PRBs
maxNrofPhysicalResourceBlocksTimes4		INTEGER ::= FFS:1100	-- Maximum number of PRBs (used to reference PRBs in another subcarrier spacing)

maxNrofControlResourceSets 				INTEGER ::= FFS 	-- Max number of CoReSets configurable on a serving cell
maxNrofControlResourceSets-1			INTEGER ::= FFS 	-- Max number of CoReSets configurable on a serving cell minus 1
maxCoReSetStartSymbol					INTEGER ::= FFS		-- Highest possible start symbol for a control resource set
maxCoReSetDuration						INTEGER ::= 3		-- Max number of OFDM symbols in a control resource set
maxNrofSearchSpacesPerCoReSet			INTEGER ::= FFS		-- Max number of search spaces configurable per Control Resource Set

maxNrofRateMatchPatterns				INTEGER ::= FFS		-- Max number of rate matching patterns that may be configured
maxNrofRateMatchPatterns-1				INTEGER ::= FFS		-- Max number of rate matching patterns that may be configured minus 1
maxNrofCSI-Reports						INTEGER ::= FFS 	-- Maximum number of report configurations
maxNrofCSI-Reports-1	 				INTEGER ::= FFS 	-- Maximum number of report configurations minus 1
maxNrofCSI-ResourceConfigurations		INTEGER ::= FFS		-- Maximum number of resource configurations
maxNrofCSI-ResourceConfigurations-1		INTEGER ::= FFS		-- Maximum number of resource configurations minus 1
maxNrofCSI-ResourceSets					INTEGER ::= FFS		-- Maximum number of resource sets per resource configuration
maxNrofCSI-ResourceSets-1				INTEGER ::= FFS		-- Maximum number of resource sets per resource configuration minus 1
maxNrofNZP-CSI-RS-Resources				INTEGER ::= FFS		-- Maximum number of Non-Zero-Power (NZP) CSI-RS resources
maxNrofNZP-CSI-RS-Resources-1			INTEGER ::= FFS		-- Maximum number of Non-Zero-Power (NZP) CSI-RS resources minus 1
maxNrofZP-CSI-RS-Resources				INTEGER ::= FFS		-- Maximum number of Zero-Power (NZP) CSI-RS resources
maxNrofZP-CSI-RS-Resources-1			INTEGER ::= FFS		-- Maximum number of Zero-Power (NZP) CSI-RS resources minus 1
maxNrofCSI-IM-Resources					INTEGER ::= FFS		-- Maximum number of CSI-IM resources. See CSI-IM-ResourceMax in 38.214.
maxNrofCSI-IM-Resources-1				INTEGER ::= FFS		-- Maximum number of CSI-IM resources minus 1. See CSI-IM-ResourceMax in 38.214.
maxNrofSSB-Resources					INTEGER ::= 64		-- Maximum number of SSB resources in a resource set
maxNrofSSB-Resources-1					INTEGER ::= 63		-- Maximum number of SSB resources in a resource set minus 1
maxNrofCSI-RS-ResourcesPerSet			INTEGER ::= 8		-- Maximum number of CSI-RS resources per resource set
maxNrofCSI-MeasId						INTEGER ::= FFS		-- Maximum number of link configurations
maxNrofCSI-MeasId-1						INTEGER ::= FFS		-- Maximum number of link configurations minus 1
maxNrofCSI-RS-ResourcesRRM				INTEGER ::= FFS		-- Maximum number of CSI-RS resources for an RRM measurement object
maxNrofCSI-RS-ResourcesRRM-1			INTEGER ::= FFS		-- Maximum number of CSI-RS resources for an RRM measurement object minus 1

maxNrofObjectId							INTEGER ::= FFS		-- Maximum number of configured measurement objects
maxNrOfRA-PreamblesPerSSB				INTEGER ::=	FFS		-- Maximum number of Random Access Preamble value per SSB
maxNrofReportConfigId					INTEGER ::= FFS		-- Maximum number of reporting configurations
maxNrofMeasId							INTEGER ::= FFS		-- Maximum number of configured measurements
maxNroQuantityConfig					INTEGER	::= 2		-- Maximum number of quantity configurations

maxNrofSRS-ResourceSets					INTEGER ::= FFS		-- Maximum number of SRS resource sets.
maxNrofSRS-ResourceSets-1				INTEGER ::= FFS		-- Maximum number of SRS resource sets minus 1.
maxNrofSRS-Resources					INTEGER ::= FFS		-- Maximum number of SRS resources in an SRS resource set.
maxNrofSRS-Resources-1					INTEGER ::= FFS		-- Maximum number of SRS resources in an SRS resource set minus 1.
maxRA-PreambleIndex						INTEGER ::= FFS		-- Maxximum value of Random Access Preamble Index
maxRAT-CapabilityContainers				INTEGER ::= FFS		-- Maximum number of interworking RAT containers (incl NR and MRDC)
maxRequestedBands						INTEGER ::= FFS		-- Maximum number of simultaneously requested bands
maxNrofCCServCell								INTEGER ::=	FFS		-- Maximum number of serving cellscarriers
[bookmark: _Hlk500855383]maxSimultaneousBands					INTEGER ::= FFS		-- Maximum number of simultaneously aggregated bands


-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-STOP
-- ASN1STOP





















