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1	Introduction
Mobility Robustness Optimization (MRO) aims to optimize in automated manner the handover (HO) timing, which primarily is determined by reported RRC measurement events. Those events are triggered are triggered radio measurements. MRO is analysing the Radio Link Failures (RLF) occurring in context of mobility and deriving timing relating MRO KPIs or MRO related PM Counters like TOO LATE HO (TLH), TOO EARLY HO (TEH) or HANDOVER TO WRONG CELL (HWC). One main criterion to categorize the RLFs into those MRO KPIs is the UE timer “timeConnFailure”, which can indicate whether the RLF has occurred shortly after the successful handover or whether the UE was already connected for quite a while and should have had the time for measurements and the event reporting.
In case of irregular cell changes this variable “timeConnFailure” is not properly specified. This paper describes the problem case and discusses solution options to overcome the issue.
This paper discusses the need of further means the UE starts a timer not only after each successful handover but also after each RRC connection re-establishment due to an RLF.
2	Problem discussion
2.1	Problem case
TS 38.331 specifies the variable as following:
	timeConnFailure
This field is used to indicate the time elapsed since the last HO execution until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.



And in section 5.3.10.5 “RLF report content determination” the content filling of this variable is defined as following:
set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync;
That is, the variable “timeConnFailure” reflects the time between reception of the handover command (RRCReconfiguration with reconfigurationWithSync) and the RLF. 
However, when the UE fails with RLF in the source cell before the handover command was received and re-establishes the connection successfully to another cell (within T311 time frame), what is typically classified by MRO as “TOO LATE handover” failure, the starting point of this timer is missing.
The problem of this “rescued cell change” without a handover command is that also the timer is not newly started in the UE and any mobility failure occurring in the newly serving cell cannot be properly detected and classified by MRO according to three aforementioned failure types.
Observation 1: In case of irregular cell changes (RLF in source cell and successful re-establishment in target cell) the trigger which starts the timer to provide input for the important RLF variable “timeConnFailure” is missing. 
Observation 2: An RLF occurring in the current serving cell after a successful re-establishment (“irregular HO”) lacks the necessary time information needed to classify properly the RLF with respect to MRO KPIs.
2.2	Solution options
One solution for this problem and primarily the current approach is that the receiving node of an RLF report of an RLF occurring now in new serving cell without a content in the variable TimeConnFailure blindly assumes that the RLF is a TOO LATE handover. This classification would be correct if the UE has stayed quite a while in cell C. However, if the UE has stayed in the cell only for a short time, the decision of classifying the RLF as a TOO LATE handover is not correct and leads to improper MRO adjustment of handover parameters which in turn might even further degrade the mobility performance of the UEs.
Observation 3: Assuming blindly that any new mobility related RLF without TimeConnFailure information occurring after a re-establishment based irregular cell change is interpreted as a TOO LATE handover might lead to wrong actions by MRO and to degradation in the mobility performance of the UEs.
Another solution would be to ignore an RLF report if the entry of the variable TimeConnFailure is missing. In this case, MRO would be not misled, but also not able to react on this case.
Observation 4: Ignoring an RLF report with a missing TimeConnFailure IE entry may let the MRO miss the opportunity to correct this mobility failure.
The precise solution for this problem would be that the UE get a new trigger condition that allows the UE to measure the time elapsed between the successful RRC connection re-establishment after RLF in previously connected cell and a new RLF occurring afterwards. Hereto, the UE could start a new timer after RRC re-establishment is completed and the UE stops the timer when a new RLF occurs. After the RLF, the UE reports the elapsed time to the network in an RLF report.
Proposal 1: RAN2 agrees that an irregular (TOO LATE handover) cell change loses the trigger point to start the timer for the RLF variable “TimeConnFailure”.
Proposal 2: RAN2 discusses the solution options to get the important RLF information needed for MRO also in cases where the preceding cell change was irregular and problematic. 
Proposal 3: RAN2 discusses the draft CR in the Annex that shows the actual changes needed based on proposal 1 and 2.
3	Conclusion
In this paper, the problem of classifying properly the mobility related RLFs occurring after an irregular cell change with RLF in previous cell and RRC re-establishment in current serving cell due to missing entry in the RLF variable has been discussed.
Hereto, following observations have been made:
Observation 1: In case of irregular cell changes (RLF in source cell and successful re-establishment in target cell) the trigger which starts the timer to provide input for the important RLF variable “timeConnFailure” is missing. 
Observation 2: An RLF occurring in the current serving cell after a successful re-establishment (“irregular HO”) lacks the necessary time information needed to classify properly the RLF with respect to MRO KPIs.
Observation 3: Assuming blindly that any new mobility related RLF without TimeConnFailure information occurring after a re-establishment based irregular cell change is interpreted as a TOO LATE handover might lead to wrong actions by MRO and to degradation in the mobility performance of the UEs.
Observation 4: Ignoring an RLF report with a missing TimeConnFailure IE entry may let the MRO miss the opportunity to correct this mobility failure.
And proposed the following:
Proposal 1: RAN2 agrees that an irregular (TOO LATE handover) cell change loses the trigger point to start the timer for the RLF variable “TimeConnFailure”.
Proposal 2: RAN2 discusses the solution options to get the important RLF information needed for MRO also in cases where the preceding cell change was irregular and problematic. 
Proposal 3: RAN2 discusses the draft CR in the Annex that shows the actual changes needed based on proposal 1 and 2.
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<text omitted>
[bookmark: _Toc131064850]–	UEInformationResponse
The UEInformationResponse message is used by the UE to transfer information requested by the network.
Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to network
UEInformationResponse message
-- ASN1START
-- TAG-UEINFORMATIONRESPONSE-START

UEInformationResponse-r16 ::=        SEQUENCE {
    rrc-TransactionIdentifier            RRC-TransactionIdentifier,
    criticalExtensions                   CHOICE {
        ueInformationResponse-r16            UEInformationResponse-r16-IEs,
        criticalExtensionsFuture             SEQUENCE {}
    }
}

UEInformationResponse-r16-IEs ::=    SEQUENCE {
    measResultIdleEUTRA-r16              MeasResultIdleEUTRA-r16             OPTIONAL,
    measResultIdleNR-r16                 MeasResultIdleNR-r16                OPTIONAL,
    logMeasReport-r16                    LogMeasReport-r16                   OPTIONAL,
    connEstFailReport-r16                ConnEstFailReport-r16               OPTIONAL,
    ra-ReportList-r16                    RA-ReportList-r16                   OPTIONAL,
    rlf-Report-r16                       RLF-Report-r16                      OPTIONAL,
    mobilityHistoryReport-r16            MobilityHistoryReport-r16           OPTIONAL,
    lateNonCriticalExtension             OCTET STRING                        OPTIONAL,
    nonCriticalExtension                 UEInformationResponse-v1700-IEs     OPTIONAL
}

UEInformationResponse-v1700-IEs ::=    SEQUENCE {
    successHO-Report-r17                 SuccessHO-Report-r17                OPTIONAL,
    connEstFailReportList-r17            ConnEstFailReportList-r17           OPTIONAL,
    coarseLocationInfo-r17               OCTET STRING                        OPTIONAL,
    nonCriticalExtension                 SEQUENCE {}                         OPTIONAL
}

LogMeasReport-r16 ::=                SEQUENCE {
    absoluteTimeStamp-r16                AbsoluteTimeInfo-r16,
    traceReference-r16                   TraceReference-r16,
    traceRecordingSessionRef-r16         OCTET STRING (SIZE (2)),
    tce-Id-r16                           OCTET STRING (SIZE (1)),
    logMeasInfoList-r16                  LogMeasInfoList-r16,
    logMeasAvailable-r16                 ENUMERATED {true}                   OPTIONAL,
    logMeasAvailableBT-r16               ENUMERATED {true}                   OPTIONAL,
    logMeasAvailableWLAN-r16             ENUMERATED {true}                   OPTIONAL,
    ...
}

LogMeasInfoList-r16 ::=              SEQUENCE (SIZE (1..maxLogMeasReport-r16)) OF LogMeasInfo-r16

LogMeasInfo-r16 ::=                  SEQUENCE {
    locationInfo-r16                     LocationInfo-r16                    OPTIONAL,
    relativeTimeStamp-r16                INTEGER (0..7200),
    servCellIdentity-r16                 CGI-Info-Logging-r16                OPTIONAL,
    measResultServingCell-r16            MeasResultServingCell-r16           OPTIONAL,
    measResultNeighCells-r16             SEQUENCE {
        measResultNeighCellListNR            MeasResultListLogging2NR-r16    OPTIONAL,
        measResultNeighCellListEUTRA         MeasResultList2EUTRA-r16        OPTIONAL
    },
    anyCellSelectionDetected-r16         ENUMERATED {true}                   OPTIONAL,
    ...,
    [[
    inDeviceCoexDetected-r17             ENUMERATED {true}                   OPTIONAL
    ]]
}

ConnEstFailReport-r16 ::=            SEQUENCE {
    measResultFailedCell-r16             MeasResultFailedCell-r16,
    locationInfo-r16                     LocationInfo-r16                    OPTIONAL,
    measResultNeighCells-r16             SEQUENCE {
        measResultNeighCellListNR            MeasResultList2NR-r16               OPTIONAL,
        measResultNeighCellListEUTRA         MeasResultList2EUTRA-r16            OPTIONAL
    },
    numberOfConnFail-r16                 INTEGER (1..8),
    perRAInfoList-r16                            PerRAInfoList-r16,
    timeSinceFailure-r16                 TimeSinceFailure-r16,
    ...
}

[bookmark: OLE_LINK19]ConnEstFailReportList-r17 ::= SEQUENCE (SIZE (1..maxCEFReport-r17)) OF ConnEstFailReport-r16

MeasResultServingCell-r16 ::=        SEQUENCE {
    resultsSSB-Cell                      MeasQuantityResults,
    resultsSSB                           SEQUENCE{
        best-ssb-Index                       SSB-Index,
        best-ssb-Results                     MeasQuantityResults,
        numberOfGoodSSB                      INTEGER (1..maxNrofSSBs-r16)
    }                                                                        OPTIONAL
}

MeasResultFailedCell-r16 ::=         SEQUENCE {
    cgi-Info                             CGI-Info-Logging-r16,
    measResult-r16                       SEQUENCE {
        cellResults-r16                      SEQUENCE{
            resultsSSB-Cell-r16                  MeasQuantityResults
        },
        rsIndexResults-r16                   SEQUENCE{
            resultsSSB-Indexes-r16               ResultsPerSSB-IndexList
        }
    }
}

RA-ReportList-r16 ::= SEQUENCE (SIZE (1..maxRAReport-r16)) OF RA-Report-r16

RA-Report-r16 ::=                    SEQUENCE {
    cellId-r16                           CHOICE {
        cellGlobalId-r16                     CGI-Info-Logging-r16,
        pci-arfcn-r16                        PCI-ARFCN-NR-r16
    },
    ra-InformationCommon-r16             RA-InformationCommon-r16                         OPTIONAL,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,
                                                    msg3RequestForOtherSI-r17, spare8, spare7, spare6, spare5, spare4, spare3,
                                                    spare2, spare1},
    ...,
    [[
    spCellID-r17                         CGI-Info-Logging-r16                             OPTIONAL
    ]]
}

RA-InformationCommon-r16 ::=         SEQUENCE {
    absoluteFrequencyPointA-r16          ARFCN-ValueNR,
    locationAndBandwidth-r16             INTEGER (0..37949),
    subcarrierSpacing-r16                SubcarrierSpacing,
    msg1-FrequencyStart-r16              INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msg1-FrequencyStartCFRA-r16          INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msg1-SubcarrierSpacing-r16           SubcarrierSpacing                                OPTIONAL,
    msg1-SubcarrierSpacingCFRA-r16       SubcarrierSpacing                                OPTIONAL,
    msg1-FDM-r16                         ENUMERATED {one, two, four, eight}               OPTIONAL,
    msg1-FDMCFRA-r16                     ENUMERATED {one, two, four, eight}               OPTIONAL,
    perRAInfoList-r16                    PerRAInfoList-r16,
    ...,
    [[
    perRAInfoList-v1660               PerRAInfoList-v1660                           OPTIONAL
    ]],
    [[
    msg1-SCS-From-prach-ConfigurationIndex-r16  ENUMERATED {kHz1dot25, kHz5, spare2, spare1}  OPTIONAL
    ]],
    [[
    msg1-SCS-From-prach-ConfigurationIndexCFRA-r16  ENUMERATED {kHz1dot25, kHz5, spare2, spare1} OPTIONAL
    ]],
    [[
    msgA-RO-FrequencyStart-r17           INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msgA-RO-FrequencyStartCFRA-r17       INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    msgA-SubcarrierSpacing-r17           SubcarrierSpacing                                OPTIONAL,
    msgA-RO-FDM-r17                      ENUMERATED {one, two, four, eight}               OPTIONAL,
    msgA-RO-FDMCFRA-r17                  ENUMERATED {one, two, four, eight}               OPTIONAL,
    msgA-SCS-From-prach-ConfigurationIndex-r17  ENUMERATED {kHz1dot25, kHz5, spare2, spare1}  OPTIONAL,
    msgA-TransMax-r17                    ENUMERATED {n1, n2, n4, n6, n8, n10, n20, n50, n100, n200}  OPTIONAL,
    msgA-MCS-r17                         INTEGER (0..15)                                   OPTIONAL,
    nrofPRBs-PerMsgA-PO-r17              INTEGER (1..32)                                  OPTIONAL,
    msgA-PUSCH-TimeDomainAllocation-r17  INTEGER (1..maxNrofUL-Allocations)               OPTIONAL,
    frequencyStartMsgA-PUSCH-r17         INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,
    nrofMsgA-PO-FDM-r17                  ENUMERATED {one, two, four, eight}               OPTIONAL,
    dlPathlossRSRP-r17                   RSRP-Range                                       OPTIONAL,
    intendedSIBs-r17                     SEQUENCE (SIZE (1..maxSIB)) OF SIB-Type-r17      OPTIONAL,
    ssbsForSI-Acquisition-r17            SEQUENCE (SIZE (1..maxNrofSSBs-r16)) OF SSB-Index    OPTIONAL,
    msgA-PUSCH-PayloadSize-r17           BIT STRING (SIZE (5))                            OPTIONAL,
    onDemandSISuccess-r17                ENUMERATED {true}                                OPTIONAL
    ]]
}

PerRAInfoList-r16 ::= SEQUENCE (SIZE (1..200)) OF PerRAInfo-r16

PerRAInfoList-v1660 ::= SEQUENCE (SIZE (1..200)) OF PerRACSI-RSInfo-v1660

PerRAInfo-r16 ::=                    CHOICE {
    perRASSBInfoList-r16                 PerRASSBInfo-r16,
    perRACSI-RSInfoList-r16              PerRACSI-RSInfo-r16
}

PerRASSBInfo-r16 ::=                 SEQUENCE {
    ssb-Index-r16                        SSB-Index,
    numberOfPreamblesSentOnSSB-r16       INTEGER (1..200),
    perRAAttemptInfoList-r16             PerRAAttemptInfoList-r16
}

PerRACSI-RSInfo-r16 ::=              SEQUENCE {
    csi-RS-Index-r16                     CSI-RS-Index,
    numberOfPreamblesSentOnCSI-RS-r16    INTEGER (1..200)
}

PerRACSI-RSInfo-v1660 ::=         SEQUENCE {
    csi-RS-Index-v1660                   INTEGER (1..96)                     OPTIONAL
}

PerRAAttemptInfoList-r16 ::=         SEQUENCE (SIZE (1..200)) OF PerRAAttemptInfo-r16

PerRAAttemptInfo-r16 ::=             SEQUENCE {
    contentionDetected-r16               BOOLEAN                OPTIONAL,
    dlRSRPAboveThreshold-r16             BOOLEAN                OPTIONAL,
    ...,
    [[
    fallbackToFourStepRA-r17             ENUMERATED {true}      OPTIONAL
    ]]
}

SIB-Type-r17 ::= ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType9, sibType10-v1610, sibType11-v1610, sibType12-v1610,
                             sibType13-v1610, sibType14-v1610, spare6, spare5, spare4, spare3, spare2, spare1}

RLF-Report-r16 ::=                   CHOICE {
    nr-RLF-Report-r16                    SEQUENCE {
        measResultLastServCell-r16           MeasResultRLFNR-r16,
        measResultNeighCells-r16             SEQUENCE {
            measResultListNR-r16                 MeasResultList2NR-r16       OPTIONAL,
            measResultListEUTRA-r16              MeasResultList2EUTRA-r16    OPTIONAL
        }                                                OPTIONAL,
        c-RNTI-r16                           RNTI-Value,
        previousPCellId-r16                  CHOICE {
            nrPreviousCell-r16                   CGI-Info-Logging-r16,
            eutraPreviousCell-r16                CGI-InfoEUTRALogging
        }                                                                    OPTIONAL,
        failedPCellId-r16                    CHOICE {
            nrFailedPCellId-r16                  CHOICE {
                cellGlobalId-r16                     CGI-Info-Logging-r16,
                pci-arfcn-r16                        PCI-ARFCN-NR-r16
            },
            eutraFailedPCellId-r16           CHOICE {
                cellGlobalId-r16                 CGI-InfoEUTRALogging,
                pci-arfcn-r16                    PCI-ARFCN-EUTRA-r16
            }
        },
        reconnectCellId-r16                  CHOICE {
            nrReconnectCellId-r16                CGI-Info-Logging-r16,
            eutraReconnectCellId-r16             CGI-InfoEUTRALogging
        }                                                                                        OPTIONAL,
        timeUntilReconnection-r16            TimeUntilReconnection-r16                           OPTIONAL,
        reestablishmentCellId-r16            CGI-Info-Logging-r16                                OPTIONAL,
        timeConnFailure-r16                  INTEGER (0..1023)                                   OPTIONAL,
        timeSinceFailure-r16                 TimeSinceFailure-r16,
        connectionFailureType-r16            ENUMERATED {rlf, hof},
        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         beamFailureRecoveryFailure, lbtFailure-r16,
                                                         bh-rlfRecoveryFailure, t312-expiry-r17, spare1},
        locationInfo-r16                     LocationInfo-r16                                    OPTIONAL,
        noSuitableCellFound-r16              ENUMERATED {true}                                   OPTIONAL,
        ra-InformationCommon-r16             RA-InformationCommon-r16                            OPTIONAL,
        ...,
        [[
        csi-rsRLMConfigBitmap-v1650          BIT STRING (SIZE (96))                              OPTIONAL
        ]],
        [[
        lastHO-Type-r17                      ENUMERATED {cho, daps, spare2, spare1}              OPTIONAL,
        timeConnSourceDAPS-Failure-r17       TimeConnSourceDAPS-Failure-r17                      OPTIONAL,
        timeSinceCHO-Reconfig-r17            TimeSinceCHO-Reconfig-r17                           OPTIONAL,
        choCellId-r17                        CHOICE {
            cellGlobalId-r17                     CGI-Info-Logging-r16,
            pci-arfcn-r17                        PCI-ARFCN-NR-r16
        }                                                                                        OPTIONAL,
        choCandidateCellList-r17             ChoCandidateCellList-r17                            OPTIONAL
        ]],
        [[
        timeReestabFailure-r18               INTEGER (0..1023)                                   OPTIONAL
        ]]
    },
    eutra-RLF-Report-r16                 SEQUENCE {
        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,
        measResult-RLF-Report-EUTRA-r16      OCTET STRING,
        ...,
        [[
        measResult-RLF-Report-EUTRA-v1690    OCTET STRING                                        OPTIONAL
        ]]
    }
}

SuccessHO-Report-r17 ::=                 SEQUENCE {
    sourceCellInfo-r17                       SEQUENCE {
        sourcePCellId-r17                        CGI-Info-Logging-r16,
        sourceCellMeas-r17                       MeasResultSuccessHONR-r17                       OPTIONAL,
        rlf-InSourceDAPS-r17                     ENUMERATED {true}                               OPTIONAL
    },
    targetCellInfo-r17                       SEQUENCE {
        targetPCellId-r17                        CGI-Info-Logging-r16,
        targetCellMeas-r17                       MeasResultSuccessHONR-r17                       OPTIONAL
    },
    measResultNeighCells-r17                 SEQUENCE {
        measResultListNR-r17                     MeasResultList2NR-r16                           OPTIONAL,
        measResultListEUTRA-r17                  MeasResultList2EUTRA-r16                        OPTIONAL
    }                                                                                            OPTIONAL,
    locationInfo-r17                         LocationInfo-r16                                    OPTIONAL,
    timeSinceCHO-Reconfig-r17                TimeSinceCHO-Reconfig-r17                           OPTIONAL,
    shr-Cause-r17                            SHR-Cause-r17                                       OPTIONAL,
    ra-InformationCommon-r17                 RA-InformationCommon-r16                            OPTIONAL,
    upInterruptionTimeAtHO-r17               UPInterruptionTimeAtHO-r17                          OPTIONAL,
    c-RNTI-r17                               RNTI-Value                                          OPTIONAL,
    ...
}

MeasResultList2NR-r16 ::=            SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2NR-r16
MeasResultList2EUTRA-r16 ::=         SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2EUTRA-r16

MeasResult2NR-r16 ::=                SEQUENCE {
    ssbFrequency-r16                     ARFCN-ValueNR                                           OPTIONAL,
    refFreqCSI-RS-r16                    ARFCN-ValueNR                                           OPTIONAL,
    measResultList-r16                   MeasResultListNR
}

MeasResultListLogging2NR-r16 ::=     SEQUENCE(SIZE (1..maxFreq)) OF MeasResultLogging2NR-r16

MeasResultLogging2NR-r16 ::=         SEQUENCE {
    carrierFreq-r16                      ARFCN-ValueNR,
    measResultListLoggingNR-r16          MeasResultListLoggingNR-r16
}

MeasResultListLoggingNR-r16 ::=      SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultLoggingNR-r16

MeasResultLoggingNR-r16 ::=          SEQUENCE {
    physCellId-r16                       PhysCellId,
    resultsSSB-Cell-r16                  MeasQuantityResults,
    numberOfGoodSSB-r16                  INTEGER (1..maxNrofSSBs-r16) OPTIONAL
}

MeasResult2EUTRA-r16 ::=             SEQUENCE {
    carrierFreq-r16                      ARFCN-ValueEUTRA,
    measResultList-r16                   MeasResultListEUTRA
}

MeasResultRLFNR-r16 ::=              SEQUENCE {
    measResult-r16                       SEQUENCE {
        cellResults-r16                      SEQUENCE{
            resultsSSB-Cell-r16                  MeasQuantityResults                             OPTIONAL,
            resultsCSI-RS-Cell-r16               MeasQuantityResults                             OPTIONAL
        },
        rsIndexResults-r16                   SEQUENCE{
            resultsSSB-Indexes-r16               ResultsPerSSB-IndexList                         OPTIONAL,
            ssbRLMConfigBitmap-r16               BIT STRING (SIZE (64))                          OPTIONAL,
            resultsCSI-RS-Indexes-r16            ResultsPerCSI-RS-IndexList                      OPTIONAL,
            csi-rsRLMConfigBitmap-r16            BIT STRING (SIZE (96))                          OPTIONAL
        }                                                                                    OPTIONAL
    }
}

MeasResultSuccessHONR-r17::=         SEQUENCE {
    measResult-r17                       SEQUENCE {
        cellResults-r17                      SEQUENCE{
            resultsSSB-Cell-r17                  MeasQuantityResults                             OPTIONAL,
            resultsCSI-RS-Cell-r17               MeasQuantityResults                             OPTIONAL
        },
        rsIndexResults-r17                   SEQUENCE{
            resultsSSB-Indexes-r17               ResultsPerSSB-IndexList                         OPTIONAL,
            resultsCSI-RS-Indexes-r17            ResultsPerCSI-RS-IndexList                      OPTIONAL
        }
    }
}

ChoCandidateCellList-r17 ::=         SEQUENCE(SIZE (1..maxNrofCondCells-r16)) OF ChoCandidateCell-r17

ChoCandidateCell-r17 ::=             CHOICE {
    cellGlobalId-r17                     CGI-Info-Logging-r16,
    pci-arfcn-r17                        PCI-ARFCN-NR-r16
}

SHR-Cause-r17 ::=                    SEQUENCE {
    t304-cause-r17                       ENUMERATED {true}                                       OPTIONAL,
    t310-cause-r17                       ENUMERATED {true}                                       OPTIONAL,
    t312-cause-r17                       ENUMERATED {true}                                       OPTIONAL,
    sourceDAPS-Failure-r17               ENUMERATED {true}                                       OPTIONAL,
    ...
}

TimeSinceFailure-r16 ::= INTEGER (0..172800)

MobilityHistoryReport-r16 ::= VisitedCellInfoList-r16

TimeUntilReconnection-r16 ::= INTEGER (0..172800)

TimeSinceCHO-Reconfig-r17 ::= INTEGER (0..1023)

TimeConnSourceDAPS-Failure-r17 ::= INTEGER (0..1023)

UPInterruptionTimeAtHO-r17 ::= INTEGER (0..1023)

-- TAG-UEINFORMATIONRESPONSE-STOP
-- ASN1STOP

<text omitted>
	RLF-Report field descriptions

	choCandidateCellList
This field is used to indicate the list of candidate target cells for conditional handover included in condRRCReconfig at the time of connection failure. The field does not include the candidate target cells included in measResulNeighCells.

	choCellId
This field is used to indicate the candidate target cell for conditional handover included in condRRCReconfig that the UE selected for CHO based recovery while T311 is running.

	connectionFailureType
This field is used to indicate whether the connection failure is due to radio link failure or handover failure.

	csi-rsRLMConfigBitmap,csi-rsRLMConfigBitmap-v1650
These fields are used to indicate the CSI-RS indexes configured in the RLM configurations for the active BWP when the UE declares RLF or HOF. The UE first fills in the csi-rsRLMConfigBitmap-r16 to indicate the first 96 CSI-RS indexes and then csi-rsRLMConfigBitmap-v1650 to indicate the latter 96 CSI-RS indexes. The first/leftmost bit in csi-rsRLMConfigBitmap-r16 corresponds to CSI-RS index 0, the second bit corresponds to CSI-RS index 1. The first/leftmost bit in csi-rsRLMConfigBitmap-v1650 corresponds to CSI-RS index 96, the second bit corresponds to CSI-RS index 97. These fields are included only if the RadioLinkMonitoringConfig for the respective BWP is configured.

	c-RNTI
This field indicates the C-RNTI used in the PCell upon detecting radio link failure or the C-RNTI used in the source PCell upon handover failure.

	failedPCellId
This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. For intra-NR handover nrFailedPCellId is included and for the handover from NR to EUTRA eutraFailedPCellId is included. The UE sets the ARFCN according to the frequency band used for transmission/ reception when the failure occurred.

	failedPCellId-EUTRA
This field is used to indicate the PCell in which RLF is detected or the source PCell of the failed handover in an E-UTRA RLF report.

	lastHO-Type
This field is used to indicate the type of the last executed handover before the last detected connection failure. The field is set to cho if the last executed handover was initiated by a conditional reconfiguration execution. The field is set to daps if the last executed handover was a DAPS handover.

	measResultListEUTRA
This field refers to the last measurement results taken in the neighboring EUTRA Cells, when the radio link failure or handover failure happened.

	measResultListNR
This field refers to the last measurement results taken in the neighboring NR Cells, when the radio link failure or handover failure happened.

	measResultLastServCell
This field refers to the log measurement results taken in the PCell upon detecting radio link failure or the source PCell upon handover failure.

	measResult-RLF-Report-EUTRA
Includes the E-UTRA RLF-Report-r9 IE as specified in TS 36.331 [10].

	measResult-RLF-Report-EUTRA-v1690
Includes the E-UTRA RLF-Report-v9e0 IE as specified in TS 36.331 [10].

	noSuitableCellFound
This field is set by the UE when the T311 expires.

	previousPCellId
This field is used to indicate the source PCell of the last handover (source PCell when the last executed RRCReconfiguration message including reconfigurationWithSync was received) or to indicate the source PCell of the last failure-afflicted cell change (source PCell where the UE has failed before the re-establishment or reconnection to the current source PCell where current connection failure occurs). For intra-NR handover nrPreviousCell is included and for the handover from EUTRA to NR eutraPreviousCell is included.

	ra-InformationCommon
This field is optionally included when connectionFailureType is set to 'hof' or when connectionFailureType is set to 'rlf' and the rlf-Cause equals to 'randomAccessProblem' or 'beamRecoveryFailure'; otherwise this field is absent.

	reconnectCellId
This field is used to indicate the cell in which the UE comes back to connected after connection failure and after failing to perform reestablishment. If the UE comes back to RRC CONNECTED in an NR cell then nrReconnectCellID is included and if the UE comes back to RRC CONNECTED in an LTE cell then eutraReconnectCellID is included

	reestablishmentCellId
If the UE was not configured with conditionalReconfiguration at the time of re-establishment attempt, or if the cell selected for the re-establishment attempt is not a candidate target cell for conditional reconfiguration, this field is used to indicate the cell in which the re-establishment attempt was made after connection failure.

	rlf-Cause
This field is used to indicate the cause of the last radio link failure that was detected. In case of handover failure information reporting (i.e., the connectionFailureType is set to 'hof'), the UE is allowed to set this field to any value, except for the case in which a radio link failure was detected in the source PCell while performing a DAPS handover..

	ssbRLMConfigBitmap
This field is used to indicate the SS/PBCH block indexes configured in the RLM configurations for the active BWP when the UE declares RLF or HOF.The first/leftmost bit corresponds to SSB index 0, the second bit corresponds to SSB index 1. This field is included only if the RadioLinkMonitoringConfig for the respective BWP is configured.

	timeConnFailure
This field is used to indicate the time elapsed since the last HO execution until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	timeConnSourceDAPS-Failure
This field is used to indicate the time that elapsed between the last DAPS handover execution and the radio link failure detected in the source cell while T304 is running. Value in milliseconds. The maximum value 1023 means 1023ms or longer.

	timeReestabFailure
This field is used to indicate the time that elapsed between the re-establishment or re-connection complete after failing and next connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	timeSinceFailure
This field is used to indicate the time that elapsed since the connection (radio link or handover) failure. Value in seconds. The maximum value 172800 means 172800s or longer. In the case of failure(s) (either at source or at target or at both) associated to DAPS handover, this field indicates the time elapsed since the latest connection (radio link or handover) failure.

	timeSinceCHO-Reconfig
In case of handover failure, this field is used to indicate the time elapsed between the initiation of the last conditional reconfiguration execution towards the target cell and the reception of the latest conditional reconfiguration. In case of radio link failure, this field is used to indicate the time elapsed between the radio link failure and the reception of the latest conditional reconfiguration while connected to the source PCell. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	timeUntilReconnection
This field is used to indicate the time that elapsed between the connection (radio link or handover) failure and the next time the UE comes to RRC CONNECTED in an NR or EUTRA cell, after failing to perform reestablishment. Value in seconds. The maximum value 172800 means 172800s or longer.



<text omitted>

End of Changes


