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5.3.11.3
Detection of radio link failure

The UE shall:

1>
upon T310 expiry; or

1>
upon T312 expiry; or

1>
upon random access problem indication from MCG MAC while neither T300, T301, T304 nor T311 is running; or

1>
upon indication from MCG RLC, which is allowed to be send on PCell, that the maximum number of retransmissions has been reached for an SRB or DRB:

2>
consider radio link failure to be detected for the MCG i.e. RLF;

2>
except for NB-IoT, store the following radio link failure information in the VarRLF-Report by setting its fields as follows:

3>
clear the information included in VarRLF-Report, if any;

3>
set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);

3>
set the measResultLastServCell to include the RSRP and RSRQ, if available, of the PCell based on measurements collected up to the moment the UE detected radio link failure;

3>
set the measResultNeighCells to include the best measured cells, other than the PCell, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected radio link failure, and set its fields as follows;

4>
if the UE was configured to perform measurements for one or more EUTRA frequencies, include the measResultListEUTRA;

4>
if the UE was configured to perform measurement reporting for one or more neighbouring UTRA frequencies, include the measResultListUTRA;

4>
if the UE was configured to perform measurement reporting for one or more neighbouring GERAN frequencies, include the measResultListGERAN;

4>
if the UE was configured to perform measurement reporting for one or more neighbouring CDMA2000 frequencies, include the measResultsCDMA2000;

4>
for each neighbour cell included, include the optional fields that are available;

NOTE 1:
The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.

3>
if available, set the logMeasResultListWLAN to include the WLAN measurement results, in order of decreasing RSSI for WLAN APs;

3>
if available, set the logMeasResultListBT to include the Bluetooth measurement results, in order of decreasing RSSI for Bluetooth beacons;

3>
if detailed location information is available, set the content of the locationInfo as follows:

4>
include the locationCoordinates;

4>
include the horizontalVelocity, if available;

3>
set the failedPCellId to the global cell identity, if available, and otherwise to the physical cell identity and carrier frequency of the PCell where radio link failure is detected;
3>
set the tac-FailedPCell to the tracking area code, if available, of the PCell where radio link failure is detected;
3>
if an RRCConnectionReconfiguration message including the mobilityControlInfo was received before the connection failure:

4>
if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned an intra E-UTRA handover:

5>
include the previousPCellId and set it to the global cell identity of the PCell where the last RRCConnectionReconfiguration message including mobilityControlInfo was received;

5>
set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
4>
if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned a handover to E-UTRA from UTRA and if the UE supports Radio Link Failure Report for Inter-RAT MRO:

5>
include the previousUTRA-CellId and set it to the physical cell identity, the carrier frequency and the global cell identity, if available, of the UTRA Cell in which the last RRCConnectionReconfiguration message including mobilityControlInfo was received;

5>
set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;

3>
if the UE supports QCI1 indication in Radio Link Failure Report and has a DRB for which QCI is 1:

4>
include the drb-EstablishedWithQCI-1;

3>
set the connectionFailureType to rlf;

3>
set the c-RNTI to the C-RNTI used in the PCell;

3>
set the rlf-Cause to the trigger for detecting radio link failure;

2>
if AS security has not been activated:

3>
if the UE is a NB-IoT UE:

4>
if the UE supports RRC connection re-establishment for the Control Plane CIoT EPS optimisation:

5>
initiate the RRC connection re-establishment procedure as specified in 5.3.7;

4>
else:

5>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';

3>
else:

4>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';

2>
else if the UE is in (NG)EN-DC:

3> if split SRB1 is configured and SCG transmission is not suspended:

4> initiate MCG failure procedure as specified in 5.6.x. 
2>
else:

3>
initiate the connection re-establishment procedure as specified in 5.3.7;

In case of DC or NE-DC, the UE shall:

1>
upon T313 expiry; or

1>
upon random access problem indication from SCG MAC; or

1>
upon indication from SCG RLC, which is allowed to be sent on PSCell, that the maximum number of retransmissions has been reached for an SCG, for a split DRB or for a split SRB:

2>
consider radio link failure to be detected for the SCG i.e. SCG-RLF;

2>
initiate the SCG failure information procedure as specified in 5.6.13 to report SCG radio link failure;

In case of CA PDCP duplication, the UE shall:

1>
upon indication from an RLC entity, which is restricted to be sent on SCell only, that the maximum number of retransmissions has been reached:

2>
initiate the failure information procedure as specified in 5.6.21 to report RLC failure of type duplication;

The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the radio link failure is detected, upon power off or upon detach. 
5.6.x
MCG failure information

5.6.x.1
General
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Figure 5.6.x.1-1: MCG failure information

The purpose of this procedure is to inform the network about an MCG RLF while the UE is in (NG)EN-DC.
5.6.x.2
Initiation

A UE in NG(EN)-DC configured with split SRB1 and for which SCG transmission is not suspended initiates the procedure upon detecting radio link failure for the MCG in accordance with 5.3.11.3.

Upon initiating the procedure, the UE shall:

1> suspend all MCG DRBs and suspend MCG transmission for split DRBs and SRBs;
1>
set primaryPath of split SRB1 to SCG;

1>
reset MCG-MAC;

1>
initiate transmission of the MCGFailureInformation message in accordance with 5.6.x.3.
5.6.x.3
Actions related to transmission of MCGFailureInformation message

The UE shall set the contents of the MCGFailureInformation message as follows:

1>
set failureType to the trigger for detecting MCG radio link failure;

1>
set the measResultPCell to include the quantities of the PCell;
1>
set the measResultServFreqList to include for each E-UTRA MCG cell that is configured, if any;

1>
for each E-UTRA MCG serving frequency included in measResultServFreqList, include within measResultBestNeighCell the physCellId and the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;

1>
set the measResultNeighCells to include the best measured cells on non-serving E-UTRA frequencies, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as follows;

2>
if the UE was configured to perform measurements for one or more non-serving EUTRA frequencies and measurement results are available, include the measResultListEUTRA;

2>
for each neighbour cell included, include the optional fields that are available;
NOTE 1:
The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.

1>
submit the MCGFailureInformation message for transmission, upon which the procedure ends.
6.2.1
General message structure
<No change part is omitted>
–
UL-DCCH-Message
The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the E‑UTRAN or from the RN to the E-UTRAN on the uplink DCCH logical channel.

-- ASN1START

UL-DCCH-Message ::= SEQUENCE {


message


UL-DCCH-MessageType

}

UL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



csfbParametersRequestCDMA2000



CSFBParametersRequestCDMA2000,



measurementReport






MeasurementReport,



rrcConnectionReconfigurationComplete

RRCConnectionReconfigurationComplete,



rrcConnectionReestablishmentComplete

RRCConnectionReestablishmentComplete,



rrcConnectionSetupComplete




RRCConnectionSetupComplete,



securityModeComplete





SecurityModeComplete,



securityModeFailure






SecurityModeFailure,



ueCapabilityInformation





UECapabilityInformation,



ulHandoverPreparationTransfer



ULHandoverPreparationTransfer,



ulInformationTransfer





ULInformationTransfer,



counterCheckResponse





CounterCheckResponse,



ueInformationResponse-r9




UEInformationResponse-r9,



proximityIndication-r9





ProximityIndication-r9,



rnReconfigurationComplete-r10



RNReconfigurationComplete-r10,



mbmsCountingResponse-r10




MBMSCountingResponse-r10,



interFreqRSTDMeasurementIndication-r10

InterFreqRSTDMeasurementIndication-r10


},


messageClassExtension
CHOICE {



c2






CHOICE {




ueAssistanceInformation-r11


UEAssistanceInformation-r11,




inDeviceCoexIndication-r11


InDeviceCoexIndication-r11,




mbmsInterestIndication-r11


MBMSInterestIndication-r11,




scgFailureInformation-r12


SCGFailureInformation-r12,




sidelinkUEInformation-r12


SidelinkUEInformation-r12,




wlanConnectionStatusReport-r13

WLANConnectionStatusReport-r13,




rrcConnectionResumeComplete-r13

RRCConnectionResumeComplete-r13,




ulInformationTransferMRDC-r15

ULInformationTransferMRDC-r15,




scgFailureInformationNR-r15


SCGFailureInformationNR-r15,




measReportAppLayer-r15



MeasReportAppLayer-r15,




failureInformation-r15



FailureInformation-r15,




mcgFailureInformation-r16



MCGFailureInformation-r16,



spare4 NULL, spare3 NULL, spare2 NULL, spare1 NULL



},



messageClassExtensionFuture-r11
SEQUENCE {}


}

}

6.2.2
Message definitions

<No change part is omitted>
–
MCGFailureInformation
The MCGFailureInformation message is used to provide information regarding MCG failures detected by the UE while in (NG)EN-DC.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

MCGFailureInformation message
-- ASN1START

MCGFailureInformation-r16 ::=

SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




mcgFailureInformation-r16


MCGFailureInformationNR-r16-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

MCGFailureInformation-r16-IEs ::=
SEQUENCE {


failureReportMCG-r16



FailureReportMCG-r16


OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

FailureReportMCG-r16 ::=

SEQUENCE {


failureType-r16





ENUMERATED { randomAccessProblem, rlc-MaxNumRetx, t310-Expiry, ... },


measResultPCell





SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},

measResultServFreqList-r16



MeasResultServFreqList-r10


OPTIONAL,


measResultNeighCells-r16



MeasResultList2EUTRA-r9



OPTIONAL,


...

}

-- ASN1STOP
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