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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,


CandidateRS-IndexInfoListSSB,

CandidateRS-IndexInfoListCS-RS,

CellIdentity,


CSI-RS-Index,


maxBandComb,


maxCellPrep

,


maxCellSCG,

maxNrofIndexesToReport,

maxRS-IndexReport,

MeasResultSCG-Failure,

MeasResultSSTD,


P-Max,


PhysCellId,


RadioBearerConfig,

ResultsCSI-RS-Cell,


ResultsSSB-Cell,

RRCReconfiguration,


RSRP-Range,


RSRQ-Range,

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-r15




HandoverCommand-r15-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverCommand-r15-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-r15

HandoverPreparationInformation-r15-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r15-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,



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 {ffsTypeAndValue},


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-r15




CG-Config-r15-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture


SEQUENCE {}


}

}

CG-Config-r15-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,


candidateCellInfoList



CandidateCellInfoList






OPTIONAL,


nonCriticalExtension



SEQUENCE {}









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

	


	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

	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 requesta 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-r15



CG-ConfigInfo-r15-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture

SEQUENCE {}


}

}

CG-ConfigInfo-r15-IEs ::=

SEQUENCE {


eutra-CapabilityInfo


OCTET STRING (CONTAINING UECapabilityInformation)

OPTIONAL,-- Cond SN-Addition

candidateCellInfoListMN


CandidateCellInfoList








OPTIONAL,


candidateCellInfoListSN


CandidateCellInfoList









OPTIONAL,


measResultSFTD





MeasResultSFTD










OPTIONAL,

scgFailureInfo




SEQUENCE {




failureType





ENUMERATED { t310
-Expiry, randomAccessProblem,















rlc-MaxNumRetx, maxUL-TimingDiff,















scg-ChangeFailure, scg-reconfigFailure,















srb3-IntegrityFailure},



measResultSCG




OCTET STRING (CONTAINING MeasResultSCG-Failure)

}























OPTIONAL,

configRestrictInfo


ConfigRestrictInfoSCG









OPTIONAL,


drx-InfoMCG




DRX-Info















OPTIONAL,


sourceConfigSCG



OCTET STRING (CONTAINING RRCReconfiguration)



OPTIONAL,


scg-RB-Config             
OCTET STRING (CONTAINING RadioBearerConfig)        


OPTIONAL,


mcg-RB-Config



OCTETSTRING (CONTAINING RadioBearerConfig)




OPTIONAL,


nonCriticalExtension

SEQUENCE {}












OPTIONAL
}

ConfigRestrictInfoSCG ::=

SEQUENCE {


allowedBC-ListMRDC



BandCombinationIndexList







OPTIONAL,


allowedBPC-ListMRDC



BPC-IndexList











OPTIONAL,


-- FFS Signalling details of BC and BPC restrictions to be observed by SgNB


-- FFS Signalling details regarding power coordination

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..maxFreqsSCG-NR)






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)


}



}

-- TAG-CG-CONFIG-INFO-STOP

-- ASN1STOP

	SCG-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
.

	candidateCellInfoList
Contains information regarding cells that the master or source node suggests the target gNB to consider configuring.

	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
 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.


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..maxCellSCG)) OF CandidateCellInfo

CandidateCellInfo ::=


SEQUENCE {



cellIdentification



SEQUENCE {



physCellId





PhysCellId,



dl-CarrierFreq




ARFCN-ValueNR


},


measResultCell




ResultsSSB-Cell















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 {


-- FFS whether to support CSI RS based beam results also

ssb-Index





SSB-Index,


measResultSSB




ResultsSSB-Cell















OPTIONAL,


...

}

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

)) OF CandidateRS-IndexInfoCSI-RS

CandidateRS-IndexInfoCSI-RS ::=

SEQUENCE {


csi-RS-Index






CSI-RS-Index,


measResultCSI-RS





ResultsCSI-RS-Cell








OPTIONAL,


...

}







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

-- ASN1STOP

11.4
Inter-node RRC multiplicity and type constraint values

–
End of NR-InterNodeDefinitions
-- ASN1START

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

END

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

-- ASN1STOP

�D601: Class2: There are some parameters which are imported but are not used or vice versa.





Delete the following parameters;


  -  CandidateRS-IndexInfoList


  -  maxCellSCG


Add the following parameters;


  -  SINR-Range


  -  CSI-RS-Index


  -  maxBandComb


  -  ServCellIndex


�Resolved by adding, removing or modifying the entires


�D602: Class2: At the moment, this parameter is only used for HandoverPreparationInformation. It would be better to define in section 11.4 rather than section 6.4.


�Would be fine but needs to be done when merging to the final CR.


�D603: Class2: Our understanding is that this inter-node message is only used for SCG. Moreover, CG-Config is a name which similar to CellGroupConfig (which is already defined in 6.3.2). Thus, we propose to revert this change.


�No strong view but it might be better to be generic to avoid later issues.


�Z350 Class2


According to RAN2 AH1801 agreement: "X2 should be used for the indication by SN that fullConfig is used", the fullConfig indication should be added in X2AP (36.423), not in the inter-node RRC message. So this IE should be removed. 


�Removed also as per RAN2#101 decision based on R2-1802598 discussion.


�T02 Class 2


�T02 Class 2


�Included in CG-ConfigInfo


�T03 Class 2


�T03 Class 2


�Z351 Class2


During RAN2 AH1801 meeting, we agreed that "SCGConfigInfo will include 2 fields, one for SN configured measurements and one for the MN configured measurements". In our understanding, the SN configured measurement result is the scgFailureInfo->measResultSCG and there's no need to introduce another independent IE. So "candidateCellInfoListSN" should be removed.


�Z351: We think this field should be kept and used for results of SN configured measurements for all cases. I.e. seems strange that for non-SCG failure case results are within SCG failure specific structure.


The failureType can just be added for SCG failure (as top level field)


�Z Class1


RAN4 agreed to change the name from SSTD to SFTD (SFN and frame timing difference), so the IE name should be revised accordingly.


�T06 Class1?


�Agreement: 1a: Inter-node RRC message, SCG-ConfigInfo, is used to forward the NR measurement results according to SN configuration and failure type from the MN to the old SN and/or new SN.





�Should cover the case. 


�Z352 Class 2


The DRX in MCG follows the ASN.1 in 36.331. We wonder whether we need to differentiate the definition for drx-InfoMSG and drx-InfoSCG in inter-node messages?


�So far only long DRX configuration is given, which is the same for both cases. Since this come from MCG to SCG, this woudl naturally we abotu LTE DRX. Suggest to discuss if we need short DRX here, too.


�Z352: We do not agree. We think that in general MN adjusts to SN for these RRC inter node messages i.e. uses NR encoding


�T04 Class2


�H317 class 3


For power control purpose, the CG-Configinfo should also include the P_lte to allow the NR base station understands the situation whether SUO is used or not.





See R2-1803380





�Resolved according to R2-1803380.


�H317 class 3


For power control purpose, the CG-Configinfo should also include the P_lte to allow the NR base station understands the situation whether SUO is used or not.





See R2-1803380





�Z Class1


This IE should be mandatory during SN addition procedure; otherwise this should be optionally present.


�Looks correct. 


�T04 Class 2


�Tjese were moved from UE capability discussion


�D604: Class2: Since this IE is also referred to SCG-Config, it is better to define in section 11.3.


�Doesn’t seem necessary – it’s used her for the first time. Anyway, we should create a named IE since this wil be used in DRX-Config as well.


�T05 Class2? Clarify what the indext points to


�T05 Class2? Clarify it points to entries in the UE-NR-Capability.


�Z353 Class2


For "candidateCellInfoListMN" in SCG-ConfigInfo, the CSI-RS measurement results are not applicable since CSI-RS measurements are not supported in LTE Bx event. So we suggest to add an IE description to explain the restriction, or to introduce another CandidateCellInfoList for the MN case.


�Needs online discussion.


�T01 class2 maxNrofIndexesToReport is used in ReportConfigNR IE and defined in 6.4.


�Added to IMPORTs.


�T01 class2 maxNrofIndexesToReport is used in ReportConfigNR IE and defined in 6.4.





�Added to IMPORTs


�Z354 Class 2


We suggest to rename this IEts1 quantitieshe IE name into e.g. "MeasResultsNR". "ResultsThreeQuantites" is a bit weird, and in some cases only one quantity will be delivered. 


�Resolved by using IEs from RRM CR – needsd doublechecking after that TP is ready.


�This should refer to RRM part where similar constructs are used





