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1 Introduction
This contribution discusses RLF-report for Inter-RAT mobility from NR to EUTRA, and proposes to indicate the failure cause in RLF-report.
The proposal in this contribution has been discussed in last RAN2#124 meeting in SON session (6.5.1, R17 SON correction). During the online discussion, it is suggested such issue can be discussed in R18 TEI.
2 Discussion
In section 5.4.3.5 of current 38.331 specification [1], when UE encounters mobility from NR failure, no matter what causes the failure, UE stores handover failure information in VarRLF-report.
-----------------------------------------Section 5.4.3.5 in 38.331----------------------------------------------------

5.4.3.5
Mobility from NR failure

The UE shall:

1>
if the UE does not succeed in establishing the connection to the target radio access technology:

2>
if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:

3>
store handover failure information in VarRLF-Report according to 5.3.10.5;
2>
if voiceFallbackIndication is included in the MobilityFromNRCommand message; or

2>
if the mobility from NR procedure is for emergency services fallback as specified in TS 23.502 [43]:

3>
attempt to select an E-UTRA cell:

4>
if a suitable E-UTRA cell is selected; or

4>
if no suitable E-UTRA cell is available and an acceptable E-UTRA cell supporting emergency call is selected when the UE has an ongoing emergency call:

5>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>
else:

5>
revert back to the configuration used in the source PCell;

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

NOTE:
It is left to UE implementation to determine whether the mobility from NR procedure is for emergency services fallback as specified in TS 23.502 [43].

2>
else:

3>
revert back to the configuration used in the source PCell;

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

1>
else if the UE is unable to comply with any part of the configuration included in the MobilityFromNRCommand message; or

1>
if there is a protocol error in the inter RAT information included in the MobilityFromNRCommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT:
2>
if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:

3>
store handover failure information in VarRLF-Report according to 5.3.10.5;
2>
revert back to the configuration used in the source PCell;

2>
initiate the connection re-establishment procedure as specified in clause 5.3.7.
---------------------------------------------------------------------------------------------------------------------
As extracted above, when UE does not succeed in establishing the connection to the target RAT (blue text), or if the UE is unable to comply with any part of the inter RAT handover command or if there is a protocol error in the inter RAT handover command (the pink text), UE will store the same failure information in RLF report. While in RLF report, there is no information to tell the reason that causes the inter RAT handover failure.
In our memory, the intention of such is to align with LTE specification, i.e. record handover failure information in both T304 expiry case and protocol error/unable to comply with the configuration case.
Observation 1: UE stores the same failure information when inter-RAT handover failure is caused by mobility issue and other problem (protocol error/unable to coly with the configuration).

We understand that this is not the original intention of inter-RAT MRO. When network retrieves RLF-report from UE, the network is not able to differentiate whether the mobility failure is caused by improper mobility parameter setting or other issues. Such RLF-report may be wrongly used by the network. Thus we think this should be avoided, so that the inter-RAT MRO at network can be better served by RLF-report.
Observation 2: the network cannot know the failure cause of the inter-RAT handover failure based on the current RLF-report.
If we look at the intra-NR handover case, there is no such issue, as the UE only logs handover failure information in RLF report in case the failure is a real mobility failure (T304 expiry), in other cases (e.g. protocol error), UE will not report failure information to the network.

Observation 3: there is no such issue in intra-NR handover as the UE only logs failure information in case the failure is caused by T304.

To make the network aware of the failure cause of the inter-RAT mobility failure, the most straightforward way is that the UE indicates the failure cause in the relevant RLF report. The corresponding specification change seems acceptable, therefore, we propose below:

Proposal: UE indicates whether the handover failure is caused by T304 expiry or not in RLF report when mobility from NR failure.
The possible TP is drafted in section 5.
3 Conclusion 
In this contribution, we discussed RLF report for inter-RAT mobility from NR, and proposed the following: 
Observation 1: UE stores the same failure information when inter-RAT handover failure is caused by mobility issue and other problems (protocol error/unable to coly with the configuration).

Observation 2: the network cannot know the failure cause of the inter-RAT handover failure based on the current RLF-report.
Observation 3: there is no such issue in intra-NR handover, as the UE only logs failure information in case the failure is caused by T304.

Proposal: UE indicates whether the handover failure is caused by T304 expiry or not in RLF report when mobility from NR failure.
4 Reference

[1] TS38331-i10
5 Text proposal
Start of 1st change
5.3.10.5
RLF report content determination
The UE shall determine the content in the VarRLF-Report as follows:

1>
clear the information included in VarRLF-Report, if any;
1>
if the UE is not in SNPN access mode, set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);

1>
else if the UE is in SNPN access mode, set the snpn-IdentityList to include the list of equivalent SNPNs stored by the UE (i.e., registered SNPN identity);
1>
set the measResultLastServCell to include the cell level RSRP, RSRQ and the available SINR, of the source PCell (in case HO failure) or PCell (in case RLF) based on the available SSB and CSI-RS measurements collected up to the moment the UE detected failure;

1>
if measRSSI-ReportConfig is configured for the measObject indicated as the servingCellMO of the source PCell (in case HO failure) or PCell (in case of RLF), set the measResultLastServCell-RSSI to the linear average of the available RSSI sample value(s) provided by lower layers for the frequency of the source PCell (in case HO failure) or PCell (in case of RLF) up to the moment the UE detected the failure;

1>
if the SS/PBCH block-based measurement quantities are available:
2>
set the rsIndexResults in measResultLastServCell to include all the available measurement quantities of the source PCell (in case HO failure) or PCell (in case RLF), ordered such that the highest SS/PBCH block RSRP is listed first if SS/PBCH block RSRP measurement results are available, otherwise the highest SS/PBCH block RSRQ is listed first if SS/PBCH block RSRQ measurement results are available, otherwise the highest SS/PBCH block SINR is listed first, based on the available SS/PBCH block based measurements collected up to the moment the UE detected failure;
1>
if the CSI-RS based measurement quantities are available:
2>
set the rsIndexResults in measResultLastServCell to include all the available measurement quantities of the source PCell (in case HO failure) or PCell (in case RLF), ordered such that the highest CSI-RS RSRP is listed first if CSI-RS RSRP measurement results are available, otherwise the highest CSI-RS RSRQ is listed first if CSI-RS RSRQ measurement results are available, otherwise the highest CSI-RS SINR is listed first, based on the available CSI-RS based measurements collected up to the moment the UE detected failure;

1>
for each of the configured measObjectNR in which measurements are available:

2>
if the SS/PBCH block-based measurement quantities are available:
3>
set the measResultListNR in measResultNeighCells to include all the available measurement quantities of the best measured cells, other than the source PCell (in case HO failure) or PCell (in case RLF), ordered such that the cell with highest SS/PBCH block RSRP is listed first if SS/PBCH block RSRP measurement results are available, otherwise the cell with highest SS/PBCH block RSRQ is listed first if SS/PBCH block RSRQ measurement results are available, otherwise the cell with highest SS/PBCH block SINR is listed first, based on the available SS/PBCH block based measurements collected up to the moment the UE detected failure;
4>
for each neighbour cell included, include the optional fields that are available;

NOTE 0a:
For the neighboring cells included in measResultListNR in measResultNeighCells ordered based on the SS/PBCH block measurement quantities, UE also includes the CSI-RS based measurement quantities, if available.

2>
if the CSI-RS based measurement quantities are available:
3>
set the measResultListNR in measResultNeighCells to include all the available measurement quantities of the best measured cells, other than the source PCell (in case HO failure) or PCell (in case RLF), ordered such that the cell with highest CSI-RS RSRP is listed first if CSI-RS RSRP measurement results are available, otherwise the cell with highest CSI-RS RSRQ is listed first if CSI-RS RSRQ measurement results are available, otherwise the cell with highest CSI-RS SINR is listed first, based on the available CSI-RS based measurements collected up to the moment the UE detected radio link failure;
4>
for each neighbour cell included, include the optional fields that are available;

NOTE 0b:
For ordering the neighboring cells based on the CSI-RS measurement quantities, UE includes measurements only for the cells not yet included in measResultListNR in measResultNeighCells to avoid overriding SS/PBCH block-based ordered measurements.

2>
for each neighbour cell, if any, included in measResultListNR in measResultNeighCells:

3>
if the UE supports RLF-Report for conditional handover and if the neighbour cell is one of the candidate cells for which the reconfigurationWithSync is included in the masterCellGroup in the MCG VarConditionalReconfig at the moment of the detected failure:

4>
set choConfig in MeasResult2NR to the execution condition for each measId within condTriggerConfig associated to the neighbour cell within the MCG VarConditionalReconfig;
4>
if the first entry of choConfig corresponds to a fulfilled execution condition at the moment of handover failure, or radio link failure; or

4>
if the second entry of choConfig, if available, corresponds to a fulfilled execution condition at the moment of handover failure, or radio link failure:

5>
set firstTriggeredEvent to the execution condition condFirstEvent corresponding to the first entry of choConfig or to the execution condition condSecondEvent corresponding to the second entry of choConfig, whichever execution condition was fulfilled first in time;
5>
set timeBetweenEvents to the elapsed time between the point in time of fullfilling the condition in choConfig that was fulfilled first in time, and the point in time of fullfilling the condition in choConfig that was fulfilled second in time, if both the first execution condition corresponding to the first entry and the second execution condition corresponding to the second entry in the choConfig were fullfilled;
1>
for each of the configured measObjectNR associated with neighboring cells if the associated reportConfigNR includes measRSSI-ReportConfig:

2>
set the measResultNeighFreq-RSSI in the measResultNeighFreqList-RSSI to the linear average of the available RSSI sample value(s) provided by lower layers for the frequencies other than the frequency of the source PCell (in case HO failure) or of the PCell (in case RLF), up to the moment the UE detected failure;

1>
for each of the configured EUTRA frequencies in which measurements are available;

2>
set the measResultListEUTRA in measResultNeighCells to include the best measured cells ordered such that the cell with highest RSRP is listed first if RSRP measurement results are available, otherwise the cell with highest RSRQ is listed first, and based on measurements collected up to the moment the UE detected failure;

3>
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. Exclude-listed cells are not required to be reported.

1>
set the c-RNTI to the C-RNTI used in the source PCell (in case HO failure) or PCell (in case RLF);

1>
if the failure is detected due to reconfiguration with sync failure as described in 5.3.5.8.3, set the fields in VarRLF-report as follows:

2>
set the connectionFailureType to hof;

2>
if the UE supports RLF-Report for DAPS handover and if any DAPS bearer was configured while T304 was running:

3>
set lastHO-Type to daps;
3>
if radio link failure was detected in the source PCell, according to clause 5.3.10.3:

4>
set timeConnSourceDAPS-Failure to the time between the initiation of the DAPS handover execution and the radio link failure detected in the source PCell while T304 was running;

4>
set the rlf-Cause to the trigger for detecting the source radio link failure in accordance with clause 5.3.10.4;
2>
if the UE supports RLF-Report for conditional handover and if configuration of the conditional handover is available in the MCG VarConditionalReconfig at the moment of the handover failure:
3>
if the UE executed a conditional handover toward target PCell according to the condRRCReconfig of the target PCell:

4>
set timeSinceCHO-Reconfig to the time elapsed between the execution of the last RRCReconfiguration message including reconfigurationWithSync for the target PCell of the failed conditional handover, and the reception in the source PCell of the last conditionalReconfiguration including the condRRCReconfig of the target PCell of the failed conditional handover;

3>
else:

4>
set timeSinceCHO-Reconfig to the time elapsed between the execution of the last RRCReconfiguration message including reconfigurationWithSync for the target PCell of the failed handover, and the reception in the source PCell of the last conditionalReconfiguration including the condRRCReconfig;

3>
set choCandidateCellList to include the global cell identity, if available, and otherwise to the physical cell identity and carrier frequency of each of the candidate target cells for conditional handover included in condRRCReconfig within the MCG VarConditionalReconfig at the time of the failed handover, excluding the candidate target cells included in measResultNeighCells;

2>
if the UE supports RLF-Report for conditional handover and if the last executed RRCReconfiguration message including reconfigurationWithSync was concerning a conditional handover:

3>
set lastHO-Type to cho;
2>
set the nrFailedPCellId in failedPCellId to the global cell identity and tracking area code, if available, and otherwise to the physical cell identity and carrier frequency of the target PCell of the failed handover;

2>
include nrPreviousCell in previousPCellId and set it to the global cell identity and tracking area code of the PCell where the last RRCReconfiguration message including reconfigurationWithSync was received;

2>
set the timeConnFailure to the elapsed time since the execution of the last RRCReconfiguration message including the reconfigurationWithSync;

1>
else if the failure is detected due to Mobility from NR failure as described in 5.4.3.5, set the fields in VarRLF-report as follows:

2>
set the connectionFailureType to hof;
2>
set the hof-Cause to t304expiry, if the failure is that the UE does not succeed in establishing the connection to the target radio access technology;
2>
if last MobilityFromNRCommand concerned a failed inter-RAT handover from NR to E-UTRA and if the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA (NR to EUTRA):
3>
set the eutraFailedPCellId in failedPCellId to the global cell identity and tracking area code, if available, and otherwise to the physical cell identity and carrier frequency of the target PCell of the failed handover;

2>
include nrPreviousCell in previousPCellId and set it to the global cell identity and tracking area code of the PCell where the last MobilityFromNRCommand message was received;

2>
set the timeConnFailure to the elapsed time since the initialization of the handover associated to the last MobilityFromNRCommand message;

2>
if the UE supports RLF report for inter-system handover for voice fallback and if voiceFallbackIndication is included in the last MobilityFromNRCommand:

3>
include the voiceFallbackHO;
1>
else if the failure is detected due to radio link failure as described in 5.3.10.3, set the fields in VarRLF-report as follows:

2>
set the connectionFailureType to rlf;

2>
set the rlf-Cause to the trigger for detecting radio link failure in accordance with clause 5.3.10.4;
2>
set the nrFailedPCellId in failedPCellId to the global cell identity and the tracking area code, if available, and otherwise to the physical cell identity and carrier frequency of the PCell where radio link failure is detected;
2>
if an RRCReconfiguration message including the reconfigurationWithSync was received before the connection failure:
3>
if the last successfully executed RRCReconfiguration message including the reconfigurationWithSync concerned an intra NR handover and it was received while connected to the previous PCell to which the UE was connected before connecting to the PCell where radio link failure is detected; and

3>
if T311 was not running before entering the PCell in which the radio link failure was detected:

4>
include the nrPreviousCell in previousPCellId and set it to the global cell identity and the tracking area code of the PCell where the last executed RRCReconfiguration message including reconfigurationWithSync was received;

4>
if the last executed RRCReconfiguration message including reconfigurationWithSync was concerning a DAPS handover:

5>
set lastHO-Type to daps;
4>
else if the last executed RRCReconfiguration message including reconfigurationWithSync was concerning a conditional handover:

5>
set lastHO-Type to cho;
4>
set the timeConnFailure to the elapsed time since the execution of the last RRCReconfiguration message including the reconfigurationWithSync;
3>
else if the last RRCReconfiguration message including the reconfigurationWithSync concerned a handover to NR from E-UTRA and if the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:

4>
include the eutraPreviousCell in previousPCellId and set it to the global cell identity and the tracking area code of the E-UTRA PCell where the last RRCReconfiguration message including reconfigurationWithSync was received embedded in E-UTRA RRC message MobilityFromEUTRACommand message as specified in TS 36.331 [10] clause 5.4.3.3;

4>
set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync embedded in E-UTRA RRC message MobilityFromEUTRACommand message as specified in TS 36.331 [10] clause 5.4.3.3;

2>
if configuration of the conditional handover is available in the MCG VarConditionalReconfig at the moment of declaring the radio link failure:
3>
set timeSinceCHO-Reconfig to the time elapsed between the detection of the radio link failure, and the reception, in the source PCell, of the last conditionalReconfiguration including the condRRCReconfig message;

3>
set choCandidateCellList to include the global cell identity if available, and otherwise to the physical cell identity and carrier frequency of each of all the candidate target cells for conditional handover included in condRRCReconfig within the MCG VarConditionalReconfig at the time of radio link failure, excluding the candidate target cells included in measResultNeighCells;

1>
if connectionFailureType is rlf and the rlf-Cause is set to randomAccessProblem or beamFailureRecoveryFailure; or

1>
if connectionFailureType is rlf and the rlf-Cause is set to lbtFailure and the radio link failure is detected during the random access procedure; or

1>
if connectionFailureType is hof and if the failed handover is an intra-RAT handover:

2>
set the ra-InformationCommon to include the random-access related information as described in clause 5.7.10.5;

1>
if connectionFailureType is rlf and the rlf-Cause is set to lbtFailure, and the radio link failure is not detected during the random access procedure:

2>
set the locationAndBandwidth and subcarrierSpacing in bwp-Info associated to the UL BWP in which the consistent uplink LBT failure was detected;

1>
if the rlf-Cause is set to t310-Expiry or t312-Expiry:
2>
set the ssbRLMConfigBitmap and/or csi-rsRLMConfigBitmap in measResultLastServCell to include the radio link monitoring configuration of the last serving cell, if available;
1>
if available, set the locationInfo as in 5.3.3.7.

The UE may discard the radio link failure information or handover failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the radio link failure/handover failure is detected.

NOTE 2:
In this clause, the term 'handover failure' has been used to refer to 'reconfiguration with sync failure'.

End of  1st change
Start of  2nd change
–
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                 UEInformationResponse-v1800-IEs     OPTIONAL
}

UEInformationResponse-v1800-IEs ::=  SEQUENCE {

    flightPathInfoReport-r18             FlightPathInfoReport-r18            OPTIONAL,

    successPSCell-Report-r18             SuccessPSCell-Report-r18            OPTIONAL,

    measResultReselectionNR-r18          MeasResultIdleNR-r16                OPTIONAL,

    nonCriticalExtension                 SEQUENCE {}                         OPTIONAL
}

FlightPathInfoReport-r18 ::=         SEQUENCE (SIZE (0..maxWayPoint-r18)) OF WayPoint-r18

WayPoint-r18 ::=                     SEQUENCE {

    wayPointLocation-r18                 OCTET STRING,

    timeStamp-r18                        AbsoluteTimeInfo-r16                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,

    ...

}

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, lbtFailure-r18, 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
    ]],
    [[

    usedFeatureCombination-r18           ReportedFeatureCombination-r18                   OPTIONAL,

    triggeredFeatureCombination-r18      ReportedFeatureCombination-r18                   OPTIONAL,
    startPreambleForThisPartition-r18    INTEGER (0..63)                                  OPTIONAL,

    numberOfPreamblesPerSSB-ForThisPartition-r18  INTEGER (1..64)                         OPTIONAL,

    attemptedBWP-InfoList-r18            SEQUENCE (SIZE (1..maxNrofBWPs)) OF AttemptedBWP-Info-r18  OPTIONAL,

    numberOfLBTFailures-r18              INTEGER (1..128)                                 OPTIONAL,

    perRAInfoList-v1800                  PerRAInfoList-v1800                              OPTIONAL,

    sdt-Failed-r18                       ENUMERATED {true}                                OPTIONAL,    intendedSIBs-r18                     SEQUENCE (SIZE (1..maxSIB)) OF SIB-Type-r18      OPTIONAL
    ]]

}

AttemptedBWP-Info-r18 ::=            SEQUENCE {

    locationAndBandwidth-r18             INTEGER (0..37949),

    subcarrierSpacing-r18                SubcarrierSpacing

}

ReportedFeatureCombination-r18 ::=   SEQUENCE {
    redCap-r18                           ENUMERATED {true}                                OPTIONAL,

    smallData-r18                        ENUMERATED {true}                                OPTIONAL,

    nsag-r18                             NSAG-List-r17                                    OPTIONAL,

    msg3-Repetitions-r18                 ENUMERATED {true}                                OPTIONAL,

    msg1-Repetitions-r18                 ENUMERATED {true}                                OPTIONAL,

    eRedCap-r18                          ENUMERATED {true}                                OPTIONAL,

    triggered-S-NSSAI-List-r18           SEQUENCE (SIZE (1..maxNrofS-NSSAI)) OF S-NSSAI   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

}

PerRAInfoList-v1800 ::= SEQUENCE (SIZE (1..200)) OF PerRAInfo-v1800

PerRAInfo-v1800 ::=                  CHOICE {

    perRASSBInfoList-v1800               PerRASSBInfo-v1800,
    perRACSI-RSInfoList-v1800            PerRACSI-RSInfo-v1800

}

PerRASSBInfo-r16 ::=                 SEQUENCE {

    ssb-Index-r16                        SSB-Index,

    numberOfPreamblesSentOnSSB-r16       INTEGER (1..200),

    perRAAttemptInfoList-r16             PerRAAttemptInfoList-r16

}

PerRASSBInfo-v1800 ::=               SEQUENCE {

    allPreamblesBlocked                  ENUMERATED {true}                                OPTIONAL,
    lbt-Detected-r18                     ENUMERATED {true}                                OPTIONAL,

    ...
}

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
}

PerRACSI-RSInfo-v1800 ::=            SEQUENCE {

    allPreamblesBlocked                  ENUMERATED {true}                                OPTIONAL,
    lbt-Detected-r18                     ENUMERATED {true}                                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, sibType11, sibType12,

                             sibType13, sibType14, posSIB-v1810, spare5, spare4, spare3, spare2, spare1}

SIB-Type-r18 ::= ENUMERATED {sibType15, sibType16, sibType17, sibType18, sibType19, sibType20,

                             sibType21, sibType22, sibType23, sibType24, sibType25, 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
        ]],

        [[

        pSCellId-r18                         CHOICE {

            cellGlobalId-r18                     CGI-Info-Logging-r16,

            pci-arfcn-r18                        PCI-ARFCN-NR-r16

        }                                                                                        OPTIONAL,

        mcgRecoveryFailureCause-r18          ENUMERATED {t316-Expiry, scgDeactivated, spare2, spare1}  OPTIONAL,

        scgFailureCause-r18                  ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,

                                                         synchReconfigFailureSCG, scg-ReconfigFailure,

                                                         srb3-IntegrityFailure, scg-lbtFailure-r16, beamFailureRecoveryFailure-r16,
                                                         t312-Expiry-r16, bh-RLF-r16, beamFailure-r17, spare3, spare2, spare1 }

                                                                                                 OPTIONAL,

        elapsedTimeSCGFailure-r18            ElapsedTimeSCGFailure-r18                           OPTIONAL,

        voiceFallbackHO-r18                  ENUMERATED {true}                                   OPTIONAL,

        measResultLastServCell-RSSI-r18      RSSI-Range-r16                                      OPTIONAL,

        measResultNeighFreqList-RSSI-r18     MeasResultNeighFreqList-RSSI-r18                    OPTIONAL,

        bwp-Info-r18                         AttemptedBWP-Info-r18                               OPTIONAL,

        elapsedTimeT316-r18                  ElapsedTimeT316-r18                                 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
        ]]

    }
        [[

        hof-Cause-r17                      ENUMERATED {t304expiry}                                   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,

    ...,

    [[

    eutraTargetCellInfo-r18                  SEQUENCE {

        targetPCellId-r18                        CHOICE {

            cellGlobalId-r18                         CGI-Info-Logging-r16,

            pci-arfcn-r18                            PCI-ARFCN-EUTRA-r16

        },

        targetCellMeas-r18                       MeasQuantityResultsEUTRA                       OPTIONAL
    }                                                                                           OPTIONAL,

    measResultServCell-RSSI-r18                  RSSI-Range-r16                                 OPTIONAL,

    measResultNeighFreqList-RSSI-r18             MeasResultNeighFreqList-RSSI-r18               OPTIONAL,

    eutra-C-RNTI-r18                             EUTRA-C-RNTI                                   OPTIONAL,

    timeSinceSHR-r18                             TimeSinceSHR-r18                               OPTIONAL
    ]]

}

SuccessPSCell-Report-r18 ::=             SEQUENCE {

    pCellId-r18                              CGI-Info-Logging-r16,

    sourcePSCellInfo-r18                     SEQUENCE {

        sourcePSCellId-r18                       CHOICE {

            cellGlobalId-r18                         CGI-Info-Logging-r16,

            pci-arfcn-r18                            PCI-ARFCN-EUTRA-r16

        },

        sourcePSCellMeas-r18                     MeasResultSuccessHONR-r17                       OPTIONAL
    }                                                                                            OPTIONAL,

    targetPSCellInfo-r18                     SEQUENCE {

        targetPSCellId-r18                       CHOICE {

                cellGlobalId-r18                     CGI-Info-Logging-r16,

                pci-arfcn-r18                        PCI-ARFCN-NR-r16

        },

        targetPSCellMeas-r18                     MeasResultSuccessHONR-r17                       OPTIONAL
    },

    measResultNeighCells-r18                 SEQUENCE {

        measResultListNR-r18                     MeasResultList2NR-r16                           OPTIONAL,

        measResultListEUTRA-r18                  MeasResultList2EUTRA-r16                        OPTIONAL
    }                                                                                            OPTIONAL,

    spr-Cause-r18                            SPR-Cause-r18                                       OPTIONAL,

    timeSinceCPAC-Reconfig-r18               TimeSinceCPAC-Reconfig-r18                          OPTIONAL,

    locationInfo-r18                         LocationInfo-r16                                    OPTIONAL,

    ra-InformationCommon-r18                 RA-InformationCommon-r16                            OPTIONAL,

    sn-InitiatedPSCellChange-r18             ENUMERATED {true}                                   OPTIONAL,

...
}

MeasResultNeighFreqList-RSSI-r18 ::=     SEQUENCE(SIZE (1..maxFreq)) OF MeasResultNeighFreq-RSSI-r18

MeasResultNeighFreq-RSSI-r18 ::=         SEQUENCE {
    ssbFrequency-r18                         ARFCN-ValueNR                                       OPTIONAL,

    ssbSubcarrierSpacing-r18                 SubcarrierSpacing                                   OPTIONAL,

    refFreqCSI-RS-r18                        ARFCN-ValueNR                                       OPTIONAL,

    measResult-RSSI-r18                      RSSI-Range-r16                                      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,

    ...

}

SPR-Cause-r18 ::=                    SEQUENCE {
    t304-cause-r18                       ENUMERATED {true}                                       OPTIONAL,

    t310-cause-r18                       ENUMERATED {true}                                       OPTIONAL,

    t312-cause-r18                       ENUMERATED {true}                                       OPTIONAL,

    ...

}

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

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

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

TimeSinceCPAC-Reconfig-r18 ::= INTEGER (0.. 1023)

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

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

ElapsedTimeT316-r18 ::= INTEGER (0..2000)

ElapsedTimeSCGFailure-r18 ::= INTEGER (0..1023)

TimeSinceSHR-r18 ::= INTEGER (0..172800)

-- TAG-UEINFORMATIONRESPONSE-STOP

-- ASN1STOP

End of  2nd change
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