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1. Introduction
TP on UE capability for TS38.331 and TS38.306 are proposed in 2.1 and 2.2 as output of email discussion on [99bis#28][NR] UE capability ASN.1 structure. 





















2.1 TP for TS38.331

	The First Change


[bookmark: _Toc493510578]5.6	UE capabilities
[bookmark: _Toc493510579]5.6.1	UE capability transfer
5.6.1.1	General
[bookmark: _MON_1567844502][image: ]
Figure 5.6.1.1-1: UE capability transfer
The purpose of this procedure is to transfer UE radio access capability information from the UE to NG-RAN.
5.6.1.2	Initiation
NG-RAN initiates the procedure to a UE in RRC_CONNECTED when it needs (additional) UE radio access capability information.
5.6.1.3	Reception of the UECapabilityEnquiry by the UE
The UE shall set the contents of UECapabilityInformation message as follows:
1>	if the ue-CapabilityRequest includes nr:
2>	include the UE-NR-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to nr;
2>	include CA band combinations supported by the UE into supportedBandCombination as specified in 5.6.1.4;
1>	if the ue-CapabilityRequest included mrdc and if the UE supports MRDC:
2>	include the UE-MRDC-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to mrdc;
2>	include MR-DC band combinations supported by the UE into supportedBandCombination as specified in 5.6.1.4;
1>	if the ue-CapabilityRequest includes eutra and if the UE supports EUTRA:
2>	include the UE-EUTRA-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to eutra;
1>	submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;
5.6.1.4	Compilation of band combinations supported by the UE
The UE shall:
1>	if the UECapabilityEnquiry message includes requestedBandCombList:
2>	for each band combination indicated in requestedBandCombList:
	3> if the UE supports the requested band combination:
4>	include the band combination into supportedBandCombination;
	3> else if the UE supports any of fallback band combinations of the requested band combination:
4>	include the superset band combination of the fallback band combinations into supportedBandCombination;
1>	else:
2> include all band combinations supported by the UE into supportedBandCombination

	The Next Change


[bookmark: _Toc491180895][bookmark: _Toc493510594]6.2	RRC messages
[bookmark: _Toc491180896][bookmark: _Toc493510595]6.2.1	General message structure
[bookmark: _Toc477882436][bookmark: _Toc493510596]–	NR-RRC-Definitions
This ASN.1 segment is the start of the NR RRC PDU definitions.
-- ASN1START
-- TAG-NR-RRC-DEFINITIONSSTART

NR-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- TAG-NR-RRC-DEFINITIONS-STOP
-- ASN1STOP

[bookmark: _Toc477882437][bookmark: _Toc491180897][bookmark: _Toc493510597]–	BCCH-BCH-Message
The BCCH-BCH-Message class is the set of RRC messages that may be sent from the network to the UE via BCH on the BCCH logical channel.
-- ASN1START
-- TAG-BCCH-BCH-MESSAGE-START

BCCH-BCH-Message ::= SEQUENCE {
	Message											BCCH-BCH-MessageType
}

BCCH-BCH-MessageType ::= CHOICE {
	mib												MIB,
	messageClassExtension	SEQUENCE {}
}

-- TAG-BCCH-BCH-MESSAGE-STOP
-- ASN1STOP

[bookmark: _Toc477882443][bookmark: _Toc491180898][bookmark: _Toc493510598]–	DL-DCCH-Message
The DL-DCCH-Message class is the set of RRC messages that may be sent from the network to the UE on the downlink DCCH logical channel.
-- ASN1START
-- TAG-DL-DCCH-MESSAGE-START

DL-DCCH-Message ::= SEQUENCE {
	Message											DL-DCCH-MessageType
}

DL-DCCH-MessageType ::= CHOICE {
	c1						CHOICE {
		rrcReconfiguration							RRCReconfiguration,
		spare15 NULLueCapabilityEnquiry				UECapabilityEnquiry, 
		spare14 NULL, spare13 NULL,
		spare12 NULL, spare11 NULL, spare10 NULL,
		spare9 NULL, spare8 NULL, spare7 NULL,
		spare6 NULL, spare5 NULL, spare4 NULL,
		spare3 NULL, spare2 NULL, spare1 NULL
	},
	messageClassExtension	SEQUENCE {}
}

-- TAG-DL-DCCH-MESSAGE-STOP
-- ASN1STOP

[bookmark: _Toc477882445][bookmark: _Toc491180899][bookmark: _Toc493510599]–	UL-DCCH-Message
The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the network on the uplink DCCH logical channel.
-- ASN1START
-- TAG-UL-DCCH-MESSAGE-START

UL-DCCH-Message ::= SEQUENCE {
	Message											UL-DCCH-MessageType
}

UL-DCCH-MessageType ::= CHOICE {
	c1						CHOICE {
		measurementReport							MeasurementReport,
		rrcReconfigurationComplete					RRCReconfigurationComplete,
		spare 14 NULLueCapabilityInformation		UECapabilityInformation, 
		spare13 NULL, spare12 NULL,
		spare11 NULL, spare10 NULL, spare9 NULL,
		spare8 NULL, spare7 NULL, spare6 NULL,
		spare5 NULL, spare4 NULL, spare3 NULL,
		spare2 NULL, spare1 NULL
	},
	messageClassExtension	SEQUENCE {}
}

-- TAG-UL-DCCH-MESSAGE-STOP
-- ASN1STOP

	The Next Change


6.2.2	Message definitions
<< skip irrelevant part >>
[bookmark: _Toc487673501]–	UECapabilityEnquiry
The UECapabilityEnquiry message is used to request the transfer of UE radio access capabilities for NR as well as for other RATs.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: NG-RAN to UE
UECapabilityEnquiry message
-- ASN1STA
-- TAG-UECAPABILITYENQUIRY-START

UECapabilityEnquiry ::=	SEQUENCE {
	rrc-TransactionIdentifier		RRC-TransactionIdentifier,
	criticalExtensions				CHOICE {
		ueCapabilityEnquiry				UECapabilityEnquiry-IEs,
		criticalExtensionsFuture		SEQUENCE {}
	}
}

UECapabilityEnquiry-IEs ::=	SEQUENCE {
	ue-CapabilityRequest		UE-CapabilityRequest,
	requestedBandCombList		BandCombinationList			OPTIONAL,
	nonCriticalExtension		SEQUENCE {}					OPTIONAL
}

UE-CapabilityRequest ::=	SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF RAT-Type

-- TAG-UECAPABILITYENQUIRY-STOP
-- ASN1STOP

	UECapabilityEnquiry field descriptions

	requestedBandCombList
List of NR CA and/or MR-DC band combinations for which the UE is requested to provide its supported band combination for each band combination indicated in the list. 

	ue-CapabilityRequest
List of the RATs for which the UE is requested to transfer the UE radio access capabilities i.e. NR, MRDC, EUTRA.



[bookmark: _Toc487673502]–	UECapabilityInformation
The UECapabilityInformation message is used to transfer of UE radio access capabilities requested by the NG‑RAN.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to NG-RAN
UECapabilityInformation message
-- ASN1STA
-- TAG-UECAPABILITYINFORMATION-START

UECapabilityInformation ::=			SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		ueCapabilityInformation				UECapabilityInformation-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UECapabilityInformation-IEs ::=	SEQUENCE {
	ue-CapabilityRAT-ContainerList		UE-CapabilityRAT-ContainerList,
	nonCriticalExtension				SEQUENCE {}								OPTIONAL
}

-- TAG-UECAPABILITYINFORMATION-STOP
-- ASN1STOP

	The Next Change


[bookmark: _Toc493510611]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
-- ASN1STA

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

BandCombination ::= SEQUENCE {
	bandCombinationDL	BandCombinationDL		-- FFS OPTIONAL,
	bandCombinationUL	BandCombinationUL		OPTIONAL,
	-- FFS once ASN.1 for decoupling DL and UL is decided
}

BandCombinationDL ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParametersDL

BandParametersDL ::= CHOICE {
	bandParametersDL-EUTRA	BandParametersDL-EUTRA,
	bandParametersDL-NR		BandParametersDL-NR
}

BandParametersDL-EUTRA ::= SEQUENCE {
	bandEUTRA				FreqBandIndicatorEUTRA,
	ca-BandwidthClassDL		CA-BandwidthClass
}

BandParametersDL-NR ::= SEQUENCE {
	bandNR					FreqBandIndicatorNR,
	ca-BandwidthClassDL		CA-BandwidthClass
}

BandCombinationUL ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParametersUL

BandParametersUL ::= SEQUENCE {
	-- FFS once ASN.1 for decoupling DL and UL is decided
}

-- 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 rmation element
-- ASN1STA

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0..maxRAT-Capabilities)) 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 MRDC: 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 rmation element
-- ASN1STA

UE-MRDC-Capability ::=	SEQUENCE {
	rf-Parameters-MRDC			RF-Parameters-MRDC,
	phyLayerParameters-MRDC		PhyLayerParameters-MRDC
	-- FFS on other parameters
}

RF-Parameters-MRDC ::= SEQUENCE {
	supportedBandCombination	BandCombinationList
	-- FFS whether it is included per MRDC supported band combination
	-- FFS on other parameters
}

PhyLayerParameters-MRDC ::= SEQUENCE {
	basebandProcessingCombination-MRDC	BasebandProcessingCombination-MRDC
	-- FFS on other parameters
}

BasebandProcessingCombination-MRDC ::= SEQUENCE {
	etura2nr-BasebandProcessingCombination	EUTRA2NR-BasebandProcessingCombination	OPTIONAL,
	nr2eutra-BasebandProcessingCombination	NR2EUTRA-BasebandProcessingCombination	OPTIONAL
}

EUTRA2NR-BasebandProcessingCombination ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF LinkedBasebandProcessingCombination

NR2EUTRA-BasebandProcessingCombination ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF LinkedBasebandProcessingCombination

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

BasebandProcessingCombinationIndex ::= INTEGER (1..maxBasebandProcComb)

--ASN1STOP

[bookmark: _Toc487673706]–	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 rmation element
-- ASN1STA

UE-NR-Capability ::= SEQUENCE {
	phyLayerParameters				PhyLayerParameters,
	rf-Parameters					RF-Parameters,
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}

PhyLayerParameters ::=	SEQUENCE {
	supportedBasebandProcessingCombination		SupportedBasebandProcessingCombination,
	lte-NR-SwitchingTime						ENUMERATED {us0, us20}
	-- FFS on other parameters
}

RF-Parameters ::= SEQUENCE {
	supportedBandListNR					SupportedBandListNR,
	supportedBandCombination			BandCombinationList
}

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,
	ca-BandwidthClassUL			CA-BandwidthClass,
	basebandParametersPerCC		SEQUENCE (SIZE (1..maxServCell)) OF BasebandParametersPerCC
	-- FFS on other parameters
}

BasebandParametersPerCC ::= SEQUENCE {
	supportedMIMO-CapabilityDL		MIMO-Capability						OPTIONAL,
	supportedMIMO-CapabilityUL		MIMO-Capability						OPTIONAL
	-- FFS on other parameters (e.g. modulation order, etc.)
}

BandNR ::=	SEQUENCE {
	bandNR							FreqBandIndicatorNR,
	supportedMIMO-CapabilityDL		MIMO-Capability						OPTIONAL,
	supportedMIMO-CapabilityUL		MIMO-Capability						OPTIONAL,
	-- FFS on other parameters (e.g. modulation order, etc.)
}

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

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

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

[bookmark: _Toc487673700]–	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 rmation element
-- ASN1STA

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

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

	The Next Change


[bookmark: _Toc491180912][bookmark: _Toc493510613]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc491180913][bookmark: _Toc493510614]–	Multiplicity and type constraint definitions
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxNrofSCells							INTEGER ::=	15		-- Max number of secondary serving cells per cell group

maxSchedReqPerCell						INTEGER ::= FFS		-- Maximum number of simultaneous SR configurations per serving cell with PUCCH


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

maxNrofCSI-Reports						INTEGER ::= XX 		-- Maximum number of report configurations
maxNrofCSI-Reports-1	 				INTEGER ::= XX 		-- Maximum number of report configurations minus 1
maxNrofCSI-ResourceConfigurations		INTEGER ::= XX		-- Maximum number of resource configurations
maxNrofCSI-ResourceConfigurations-1		INTEGER ::= XX		-- Maximum number of resource configurations minus 1
maxNrofCSI-ResourceSets					INTEGER ::= XX		-- Maximum number of resource sets per resource configuration
maxNrofCSI-ResourceSets-1				INTEGER ::= XX		-- Maximum number of resource sets per resource configuration minus 1
maxNrofCSI-RS-ResourcesPerSet			INTEGER ::= XX		-- Maximum number of CSI-RS resources per resource set
maxNrofCSI-MeasId						INTEGER ::= XX		-- Maximum number of link configurations
maxNrofCSI-MeasId-1						INTEGER ::= XX		-- Maximum number of link configurations minus 1
maxNrofCSI-RS-ResourcesRRM				INTEGER ::= XX		-- Maximum number of CSI-RS resources for an RRM measurement object
maxNrofCSI-RS-ResourcesRRM-1			INTEGER ::= XX		-- Maximum number of CSI-RS resources for an RRM measurement object minus 1


maxNrofSRS-ResourceSets					INTEGER ::= XX		-- Maximum number of SRS resource sets.
maxNrofSRS-ResourceSets-1				INTEGER ::= XX		-- Maximum number of SRS resource sets minus 1.
maxNrofSRS-Resources					INTEGER ::= XX		-- Maximum number of SRS resources in an SRS resource set.
maxNrofSRS-Resources-1					INTEGER ::= XX		-- Maximum number of SRS resources in an SRS resource set minus 1.

maxBandComb					INTEGER ::=	XX	-- Maximum number of DL band combinations
maxBasebandProcComb			INTEGER ::=	XX	-- Maximum number of base band processing combinations
maxServCell					INTEGER ::=	XX	-- Maximum number of serving cells
maxSimultaneousBands		INTEGER ::= XX	-- Maximum number of simultaneously aggregated bands
maxRAT-Capabilities			INTEGER ::= XX	-- Maximum number of interworking RATs (incl NR and MRDC)		

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

	End of Changes



2.2 TP for IE description TS38.306

	The First Change


4.3.7	RF parameters
[bookmark: _Toc494131083]4.3.7.X	supportedBandCombination
This field defines the supported CA and/or MR-DC band combinations by the UE. For each band in a band combination the UE provides the supported CA bandwidth classes for downlink and/or uplink. If the UE is requested to provide supported band combinations by requestedBandCombList, supported band combination for each requested band combination is included if any. If the requested band combination is not supported and any of fallback band combinations of the requested band combination is supported, superset band combination of the fallback band combinations is included. 

4.3.7.X	supportedBasebandProcessingCombination
This field defines the supported baseband processing combinations by the UE. For each band combination in supportedBandCombination, the supported baseband processing combination is indicated by the same bandwidth classes of DL and UL included in supportedBasebandProcessingCombination and supportedBandCombination.  
 
	End of Changes
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