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11
Radio information related interactions between network nodes

11.1
General

This section specifies RRC messages that are transferred between network nodes. These RRC messages may be transferred to or from the UE via another Radio Access Technology. Consequently, these messages have similar characteristics as the RRC messages that are transferred across the NR radio interface, i.e. the same transfer syntax and protocol extension mechanisms apply.

11.2
Inter-node RRC messages

11.2.1
General

This section specifies RRC messages that are sent either across the X2-, Xn- or the NG-interface, either to or from the gNB, i.e. a single 'logical channel' is used for all RRC messages transferred across network nodes. The information could originate from or be destined for another RAT.

-- ASN1START

-- TAG_NR-INTER-NODE-DEFINITIONS-START
NR-InterNodeDefinitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS



ARFCN-ValueNR,




CellIdentity,


CSI-RS-Index,


maxBandComb,



maxNrofSCells,

maxNrofIndexesToReport,


MeasQuantityResults,


MeasResultSCG-Failure,

MeasResultSFTD,


P-Max,


PhysCellId,


RadioBearerConfig,

RRCReconfiguration,




ServCellIndex,

SSB-Index,


ShortMAC-I,


UECapabilityInformation,


UE-CapabilityRAT-ContainerList

FROM NR-RRC-Definitions;

-- TAG_NR-INTER-NODE-DEFINITIONS-STOP

-- ASN1STOP

11.2.2
Message definitions

–
HandoverCommand
This message is used to transfer the handover command as generated by the target gNB.

Direction: target gNB to source gNB/source RAN

HandoverCommand message

-- ASN1START

-- TAG-HANDOVER-COMMAND-START

HandoverCommand ::=




SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverCommand




HandoverCommand-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverCommand-IEs ::=



SEQUENCE {


handoverCommandMessage



OCTET STRING (CONTAINING RRCReconfiguration),


nonCriticalExtension



SEQUENCE {}






OPTIONAL
}

-- TAG-HANDOVER-COMMAND-STOP

-- ASN1STOP

	HandoverCommand field descriptions

	handoverCommandMessage

Contains the RRCReconfiguration message used to perform handover within NR or handover to NR, as generated (entirely) by the target gNB.


–
HandoverPreparationInformation
This message is used to transfer the NR RRC information used by the target gNB during handover preparation, including UE capability information.

Direction: source gNB/source RAN to target gNB

HandoverPreparationInformation message

-- ASN1START

-- TAG-HANDOVER-PREPARATION-INFORMATION-START

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation

HandoverPreparationInformation-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-IEs ::= SEQUENCE {


ue-CapabilityRAT-List



UE-CapabilityRAT-ContainerList,


sourceConfig





OCTET STRING (CONTAINING RRCReconfiguration),


rrm-Config






RRM-Config



OPTIONAL,


as-Context






AS-Context



OPTIONAL,


nonCriticalExtension



SEQUENCE {}



OPTIONAL
}

AS-Context ::=






SEQUENCE {


reestablishmentInfo





SEQUENCE {



sourcePhysCellId




PhysCellId,



targetCellShortMAC-I



ShortMAC-I,



additionalReestabInfoList


ReestabNCellInfoList




OPTIONAL

}



















OPTIONAL,


-- FFS Whether to change e.g. move all re-establishment info to Xx

configRestrictInfo




ConfigRestrictInfoSCG





OPTIONAL,


...

}

ReestabNCellInfoList ::=

SEQUENCE ( SIZE (1..maxCellPrep) ) OF ReestabNCellInfo

ReestabNCellInfo::=
SEQUENCE{


cellIdentity






CellIdentity,


key-gNodeB-Star






BIT STRING (SIZE (256)),


shortMAC-I







ShortMAC-I

}

RRM-Config ::=



SEQUENCE {

ue-InactiveTime



ENUMERATED {










s1, s2, s3, s5, s7, s10, s15, s20,










s25, s30, s40, s50, min1, min1s20c, min1s40,










min2, min2s30, min3, min3s30, min4, min5, min6,










min7, min8, min9, min10, min12, min14, min17, min20,










min24, min28, min33, min38, min44, min50, hr1,










hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,










hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,










day2hr12, day3, day4, day5, day7, day10, day14, day19,










day24, day30, dayMoreThan30}

OPTIONAL ,


candidateCellInfoList

CandidateCellInfoList

OPTIONAL,

...

}

-- TAG-HANDOVER-PREPARATION-INFORMATION-STOP

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	


	as-Context

Local RAN context required by the target gNB.

	sourceConfig

The radio resource configuration as used in the source cell.

	rrm-Config

Local RAN context used mainly for RRM purposes.

	
ue-CapabilityRAT-List 
The UE radio access related capabilities concerning RATs supported by the UE. FFS whether certain capabilities are mandatory to provide by source e.g. of target and/or source RAT.


–
CG-Config
This message is used to transfer the SCG radio configuration as generated by the SgNB.

Direction: Secondary gNB 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 {}


}

}

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 CandidateCellInfoList)
OPTIONAL,


measConfigSN





MeasConfigSN








OPTIONAL,


selectedBandCombinationNR


BandCombinationIndex






OPTIONAL,


nonCriticalExtension



SEQUENCE {}









OPTIONAL
}

MeasConfigSN ::= SEQUENCE {


measuredFrequenciesFR1



SEQUENCE (SIZE (1..maxMeasFreqsMN))
OF NR-FreqInfo
OPTIONAL,

measGapConfigSN





MeasGapConfig









OPTIONAL,

...
}
NR-FreqInfo ::= SEQUENCE {


measuredFrequency 




ARFCN-ValueNR








OPTIONAL,


...
}
ConfigRestrictModReqSCG ::=


SEQUENCE {


requestedBC-MRDC




BandCombinationIndex






OPTIONAL,


requestedBPC-ListMRDC



BPC-IndexList








OPTIONAL,


requestedP-MaxFR1



P-Max











OPTIONAL,



...

}

BandCombinationIndex ::= INTEGER (1..maxBandComb)
-- TAG-CG-CONFIG-STOP

-- ASN1STOP

	SCG-Config field descriptions

	

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

	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.

	requestedBPC-ListMRDC

Used to request configuring a list of NR baseband processing combinations which is forbidden to use by MN. Each entry refers a NR baseband processing combination numbered according to supportedBasebandProcessingCombination in the UE-NR-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-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.


–
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 {


ue-CapabilityInfo


OCTET STRING (CONTAINING UE-CapabilityRAT-ContainerList)

OPTIONAL,-- Cond SN-Addition

candidateCellInfoListMN


CandidateCellInfoList








OPTIONAL,


candidateCellInfoListSN


OCTET STRING (CONTAINING CandidateCellInfoList)


OPTIONAL,


measResultSFTD




MeasResultSFTD










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,


...

}

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

	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.

	allowedBasebandProcessingCombinationListMRDC

Indicates a list of NR BPCs the SN is allowed to configure. Each entry refers to a NR baseband processing combination numbered according to supportedBasebandProcessingCombination in the UE-NR-Capability.

	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.

	maxMeasFreqsSCG-NR

Indicates the maximum number of allowed NR frequencies SCG should configure for measurements.

	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.

	sourceConfigSCG
Includes the current dedicated SCG configuration in the same format as CG-Config, i.e. not only CellGroupConfig but also e.g. measConfig. This field is absent when master eNB uses full configuration option.

	ConfigRestrictInfo

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

	
Indicates restrictions regarding the NR BCs the SN can configure by signalling the LTE BC selected by MN. The SN may configure any EN-BC including the indicated LTE BC selected by MN.

	
Indicates restrictions regarding the NR BPCs the SN can/ cannot configure i.e. by signalling the list of NR BPC the SN may configure.

	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.


–
MeasurementTimingConfiguration
The MeasurementTimingConfiguration IE is used to convey assistance information for measurement timing betwen by master eNB and secondary gNB.
Direction: Master eNB to secondary gNB.

MeasurementTimingConfiguration message

-- ASN1START

-- TAG-MEASUREMENT-TIMING-CONFIGURATION-START

MeasurementTimingConfiguration ::=



SEQUENCE {


criticalExtensions



CHOICE {



c1







CHOICE{




measTimingConf




MeasurementTimingConfiguration-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture

SEQUENCE {}


}

}

MeasurementTimingConfiguration-IEs ::=
SEQUENCE {


measTiming







MeasTimingList






OPTIONAL,


nonCriticalExtension




SEQUENCE {}







OPTIONAL
}

MeasTimingList ::= SEQUENCE (SIZE (1..maxMeasFreqsMN)) OF MeasurementTiming  
MeasTiming ::= SEQUENCE {


carrierFreq







ARFCN-ValueNR






OPTIONAL,         


ssb-MeasurementTimingConfiguration

SSB-MeasurementTimingConfiguration

OPTIONAL,


...
}
-- TAG-MEASUREMENT-TIMING-CONFIGURATION-STOP
-- ASN1STOP
11.3
Inter-node RRC information element definitions

–
CandidateCellInfoList
The CandidateCellInfoList IE contains information regarding cells that the source suggests the target gNB to consider configuring.

CandidateCellInfoList information element

-- ASN1START

-- TAG-CANDIDATE-CELL-INFO-LIST-START

CandidateCellInfoList ::=
SEQUENCE (SIZE (1.. maxNrofSCells)) OF CandidateCellInfo

CandidateCellInfo ::=


SEQUENCE {



cellIdentification



SEQUENCE {



physCellId





PhysCellId,



dl-CarrierFreq




ARFCN-ValueNR


},


measResultCell




MeasQuantityResults














OPTIONAL,


candidateRS-IndexListSSB

CandidateRS-IndexInfoListSSB







OPTIONAL,


candidateRS-IndexListCSI-RS

CandidateRS-IndexInfoListCSI-RS







OPTIONAL,


...

}

CandidateRS-IndexInfoListSSB ::=
SEQUENCE (SIZE (1..maxNrofIndexesToReport)) OF CandidateRS-IndexInfoSSB
CandidateRS-IndexInfoSSB ::=
SEQUENCE {



ssb-Index





SSB-Index,


measResultSSB




MeasQuantityResults














OPTIONAL,


...

}

CandidateRS-IndexInfoListCSI-RS ::=
SEQUENCE (SIZE (1..maxNrofIndexesToReport)) OF CandidateRS-IndexInfoCSI-RS

CandidateRS-IndexInfoCSI-RS ::=

SEQUENCE {


csi-RS-Index






CSI-RS-Index,


measResultCSI-RS





MeasQuantityResults








OPTIONAL,


...

}

-- TAG-CANDIDATE-CELL-INFO-LIST-STOP

-- ASN1STOP

11.4
Inter-node RRC multiplicity and type constraint values
–
Multiplicity and type constraints definitions

-- 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

-- TAG_NR-MULTIPLICITY-AND-CONSTRAINTS-STOP

-- ASN1STOP

–
End of NR-InterNodeDefinitions
-- ASN1START

-- TAG_NR-INTER-NODE-DEFINITIONS-END-START

END

-- TAG_NR-INTER-NODE-DEFINITIONS-END-STOP

-- ASN1STOP

