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1	Introduction
During RAN2#112 meeting, companies discussed the open issues related to RA report as part of an email discussion [1]. The discussion involved two aspects related to the RA report related changes.
1. Introduction of the PSCell/PCell related information while logging the SCell related random access information
1. Introduction of ellipses (‘…’) in the RAReport. 

None of the changes were agreed related to the RAReport. Looking at the email replies by companies, it seems companies mainly discussed the first change.
In this contribution, we discuss the need for ellipses and other methods to include the possibilities of extending the RA report and we discuss their pros and cons.
[bookmark: _Ref178064866]2	Discussion
It is already clear that the RA report will need to be extended as the Rel-17 discussions on in the RA report enhancements include the 2 step RA related extensions. Further, there will be a relation between the contents introduced in Rel-17 2 step RA report and the 4 step RA report included in Rel-16 as the UE could perform the switching from 2 step to 4 step when certain number of 2 step RA fails.
[bookmark: _Toc61512123]There needs to be a relation between the contents introduced in Rel-17 2 step RA report and the 4 step RA report included in Rel-16 as the UE could perform the switching from 2 step to 4 step when certain number of 2 step RA fails.
Therefore, we should be thinking about the possibilities to introduce the extensions in the RA report. There are different methods using which we can extend the RA report.
1) Option-1: Introduction of ellipses (‘…’) in the RA report in a NBC way
2) Option-2: Introduction of ellipses (‘…’) in the RA report in a BC way
3) Option-3: Including completely new RA Report version in Rel-17 that contains both 2 step and 4 step RA related contents
4) Option-4: Including completely new RA Report version in Rel-17 that contains only 2 step RA contents and re use the 4 step RA related contents from Rel-16 version of the RA report.
5) Option-5: Using the non-critical extension to extend the RA report.

Option 1 - Analysis
Description: RA-Report-r16 is extended in a NBC way to include 2-step RA specific parameters. This ASN.1 covers all the following scenarios:
· In case only the 2-step RA procedure is performed by the UE, then the UE only signals the 2stepRA-Report-r17 (and the legacy IEs cellId-r16 and raPurpose-r16)
· If only a 4-step RA procedure is performed by the UE, then the UE includes only the legacy ra-InformationCommon-r16 (and the legacy IEs cellId-r16 and raPurpose-r16)
· If the UE performs both a 2-step RA procedure and a 4-step RA (which can only happen in case of switch from 4-step to 2-step), the UE includes both 2stepRA-Report-r17  and ra-InformationCommon-r16 (and the legacy IEs cellId-r16 and raPurpose-r16).

Pros: 
· No need to introduce indexes between a 2-step RA procedure and the 4-step procedure after switching. That is because a RA-report can contain both 4-step and 2-step associated to the same RA attempt. 
· No backward compatibility issue in terms of gNBs that are rel-16, the legacy gNB just reads the 4-step component and discard the 2-step component
· The extension marker allows also to introduce enhancements to the legacy 4-step RA-report, in case RAN2 agrees to introduce new IEs in Rel.17 or in a later release.

Cons: 
· The current RA-Report-r16 does not contain extension marker, and the ra-InformationCommon-r16 is a mandatory parameter. A rel.16 correction is needed.
· The change is NBC for any UE that is already implementing the RA report based on Dec specs.

Option 2 - Analysis
Description: RA-Report-r16 is extended to include 2-step RA specific parameters. This ASN.1 covers all the following scenarios:
· In case only the 2-step RA procedure is performed by the UE, then the UE only signals the 2stepRA-Report-r17 (and the legacy IEs cellId-r16 and raPurpose-r16)
· If only a 4-step RA procedure is performed by the UE, then the UE includes only the legacy ra-InformationCommon-r16 (and the legacy IEs cellId-r16 and raPurpose-r16)
· If the UE performs both a 2-step RA procedure and a 4-step RA (which can only happen in case of switch from 4-step to 2-step), the UE includes both 2stepRA-Report-r17  and ra-InformationCommon-r16 (and the legacy IEs cellId-r16 and raPurpose-r16).

Pros: The following pros are identified:
· No need to introduce indexes between a 2-step RA procedure and the 4-step procedure after switching. That is because a RA-report can contain both 4-step and 2-step associated to the same RA attempt. 
· No backward compatibility issue, the legacy gNB just reads the 4-step component and discard the 2-step component
· The extension marker allows also to introduce enhancements to the legacy 4-step RA-report, in case RAN2 agrees to introduce new IEs in Rel.17 or in a later release.

Cons: 
· The current RA-Report-r16 does not contain extension marker, and the ra-InformationCommon-r16 is a mandatory parameter. A rel.16 correction is needed.

Option 3 – Analysis
Description: It is introduced a new RA-ReportList-r17 which is used by the UE to report 4-step RA and 2-step RA. The RA-ReportList-r17 contains the legacy RA-InformationCommon-r16 for 4-step, and a new RA-InformationCommon-r17 containing 2-step RA parameters. Note that in case RAN2 sees the need to enhance the 4-step reporting with new parameters, a sensible alternative would be to create a new RA-InformationCommon-r17 including the legacy Rel.16 4-step RA specific parameters, the enhanced Rel.17 4-step parameters, and the 2-step RA parameters.
Pros: The following pros are identified:
· Similar to Option 1, no need to introduce indexes between a 2-step RA procedure and the 4-step procedure after switching. That is because the RA-report-r17 can contain both 4-step and 2-step associated to the same RA attempt. 

Cons: The following cons are identified:
· The RA-InformationCommon-r16 becomes in practice obsolete. This implies that both the gNB and UE implementation would need to be updated not only to report the 2-step specific RA, but also the 4-step RA. This problem can be alleviated by introducing a new field in UE-MeasurementsAvailable-r16 indicating whether the UE has stored RA-report compliant with Rel.16 or later version. In this way, the network can decide whether to request the RA-report or not.
· A new flag should be included in the UE-MeasurementsAvailable-r16 already in Rel.16, as a correction.
· In case RAN2 sees the need to enhance the 4-step reporting with new parameters, a new RA-InformationCommon-r17 including the legacy Rel.16 4-step RA specific parameters, the enhanced Rel.17 4-step parameters, and the 2-step RA parameters would need to be introduced. This implies that there would be some redundancy in the signaling since the same parameters may be included in the RA-InformationCommon-r16 and RA-InformationCommon-r17.

[bookmark: _Hlk61503284]Option 4 – Analysis
Description: It is introduced a new 2StepRA-Report-r17 which is used by the UE to report exclusively the 2-step RA. The legacy RA-ReportList-r16 is used only for the 4-step reporting.
Pros: The following pros are identified:
· No need to correct the legacy Rel.16 specification

Cons: The following cons are identified:
· Need to create an index to link the 2-step attempt to the 4-step attempt in case of switch from 2-step to 4-step
· The number of reports that the UE can store are up to maxRAReport. The information related to a 4-step RA after switch may be lost, when the UE reaches maxRAReport upon storing the last 2-step attempt.
· The 2StepRA-Report-r17 and the RA-Report-r16 need to contain overlapping information, since those containers are used also when only a 2 step RA is performed or when only a 4-step RA is performed. So for example, if the 2-step attempt is switched to a 4-step RA, the UE will include the cellID and the ra-Purpose twice.

Option 5 – Analysis
Description: The RAReport is extended using the non critical extension and any Rel-16 extensions be added there.
Pros: The following pros are identified:
· Keeps the backwards compatibility


Cons: The following cons are identified:
· .If the UE uses only 2 step RA procedure, then it still needs to send the RA-InformationCommon (mandatory field in ra-ReportList-16) which is about 4 step RA related.

Based on the above, we see that there is a need to find a suitable way to extend the RA report in Rel-16 itself when it is very clear that there is a need for extension in rel-17 work and also possibly for some of the rel-16 fields. Therefore, we request RAN2 to discuss and agree on one of the above-mentioned solution to be adopted for extending the RA report.
[bookmark: _Toc61512120]RAN2 to discuss and agree on the solution to be adopted for extending the RA report.
Conclusion
In the previous sections we made the following observations: 
Observation 1	There needs to be a relation between the contents introduced in Rel-17 2 step RA report and the 4 step RA report included in Rel-16 as the UE could perform the switching from 2 step to 4 step when certain number of 2 step RA fails.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to discuss and agree on the solution to be adopted for extending the RA report.
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Annex
Option 1
START OF CHANGE
[bookmark: _Toc46439509][bookmark: _Toc46444346][bookmark: _Toc46487107][bookmark: _Toc52836985][bookmark: _Toc52837993][bookmark: _Toc53006633]–	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
<Text Omitted>

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                        SEQUENCE {
            physCellId-r16                       PhysCellId,
            carrierFreq-r16                      ARFCN-ValueNR
        }
    },
-- ra-InformationCommon-r16 is used only when 4-step RA is performed, i.e. either when only 4step-RA is configured or after switch from 2-step to 4-step 
    ra-InformationCommon-r16             RA-InformationCommon-r16	OPTIONAL,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfiguratonWithSync, ulUnSynchronized,
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,
                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},

    ...,
-- 2-stepRAReport-r17 is used when 2-step RA attempt is performed
	2stepRA-Report-r17     2StepRA-Report-r17	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-r16 ::= SEQUENCE (SIZE (1..200)) OF PerRAInfo-r16

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)
}

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

PerRAAttemptInfo-r16 ::=             SEQUENCE {
    contentionDetected-r16               BOOLEAN                OPTIONAL,
    dlRSRPAboveThreshold-r16             BOOLEAN                OPTIONAL,
    ...,
    [[
		switchTo4Step                        BOOLEAN                OPTIONAL
	]]
}

-- 2-step specific content to be discussed
2StepRA-Report-r17	SEQUENCE {
   ra-InformationCommon-r17             RA-InformationCommon-r17
}

<>

END OF CHANGE
Option 2
START OF 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,
    dummyRra-ReportList-r16             		 DummyRA-ReportList-r16                   OPTIONAL,
    rlf-Report-r16                       RLF-Report-r16                      OPTIONAL,
    mobilityHistoryReport-r16            MobilityHistoryReport-r16           OPTIONAL,
    lateNonCriticalExtension             OCTET STRING                        OPTIONAL,
    nonCriticalExtension                 UEInformationResponse-v16xy-IEsSEQUENCE {}                         OPTIONAL
}

UEInformationResponse-v16xy-IEs ::=   SEQUENCE {
    ra-ReportList-r16                   RA-ReportList-r16                                        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
}

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,
    ...
}

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
        }
    }
}

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

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

DummyRA-Report-r16 ::=                    SEQUENCE {
    cellId-r16                           CHOICE {
        cellGlobalId-r16                     CGI-Info-Logging-r16,
        pci-arfcn-r16                        SEQUENCE {
            physCellId-r16                       PhysCellId,
            carrierFreq-r16                      ARFCN-ValueNR
        }
    },
    ra-InformationCommon-r16             RA-InformationCommon-r16,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,
                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
}

RA-Report-r16 ::=                    SEQUENCE {
    cellId-r16                           CGI-Info-Logging-r16,
    sCellID-r16                          SEQUENCE {
        physCellId-r16                       PhysCellId,
        carrierFreq-r16                      ARFCN-ValueNR
    } OPTIONAL,   -- Cond SCellRA
    ra-InformationCommon-r16             RA-InformationCommon-r16				OPTIONAL,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,
                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},
	...
}

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

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)
}

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

PerRAAttemptInfo-r16 ::=             SEQUENCE {
    contentionDetected-r16               BOOLEAN                OPTIONAL,
    dlRSRPAboveThreshold-r16             BOOLEAN                OPTIONAL,
    ...
}

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,
[bookmark: _Hlk23945787][bookmark: _Hlk16500598]        previousPCellId-r16                  CHOICE {
            nrPreviousCell-r16                   CGI-Info-Logging-r16,
            eutraPreviousCell-r16                CGI-InfoEUTRALogging
        }                                                                    OPTIONAL,
[bookmark: _Hlk23945796][bookmark: _Hlk16496433][bookmark: _Hlk34319377]        failedPCellId-r16                    CHOICE {
            nrFailedPCellId-r16                  CHOICE {
                cellGlobalId-r16                     CGI-Info-Logging-r16,
                pci-arfcn-r16                        SEQUENCE {
                    physCellId-r16                       PhysCellId,
                    carrierFreq-r16                      ARFCN-ValueNR
                }
            },
            eutraFailedPCellId-r16           CHOICE {
                cellGlobalId-r16                 CGI-InfoEUTRALogging,
                pci-arfcn-r16                    SEQUENCE {
                    physCellId-r16                   EUTRA-PhysCellId,
                    carrierFreq-r16                  ARFCN-ValueEUTRA
                }
            }
        },
        reconnectCellId-r16                  CHOICE {
            nrReconnectCellId-r16                CGI-Info-Logging-r16,
            eutraReconnectCellId-r16             CGI-InfoEUTRALogging
        }                                                                                        OPTIONAL,
        timeUntilReconnection-16             TimeUntilReconnection-16                            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, spare2, spare1},
        locationInfo-r16                     LocationInfo-r16                                    OPTIONAL,
        noSuitableCellFound-r16              ENUMERATED {true}                                   OPTIONAL,
        ra-InformationCommon-r16             RA-InformationCommon-r16                            OPTIONAL,
        ...
    },
    eutra-RLF-Report-r16                 SEQUENCE {
        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,
        measResult-RLF-Report-EUTRA-r16      OCTET STRING,
        ...
    }
}

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
    }
}

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

MobilityHistoryReport-r16 ::= VisitedCellInfoList-r16

TimeUntilReconnection-16 ::= INTEGER (0..172800)

-- TAG-UEINFORMATIONRESPONSE-STOP
-- ASN1STOP


END OF CHANGE

Option 3
START OF 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
<Text Omitted>

-- The legacy RA-ReportList-r16 is only used by Rel.16 and becomes obsolete from Rel.17
RA-ReportList-r16 ::= SEQUENCE (SIZE (1..maxRAReport-r16)) OF RA-Report-r16

-- The new RA-ReportList-r17 is used from Rel.17, both in case the UE only has to report 4-step RA, and also when the UE reports 2-step RA.

RA-ReportList-r17 ::= SEQUENCE (SIZE (1..maxRAReport-r16)) OF RA-Report-r17

RA-Report-r16 ::=                    SEQUENCE {
    cellId-r16                           CHOICE {
        cellGlobalId-r16                     CGI-Info-Logging-r16,
        pci-arfcn-r16                        SEQUENCE {
            physCellId-r16                       PhysCellId,
            carrierFreq-r16                      ARFCN-ValueNR
        }
    },
    ra-InformationCommon-r16             RA-InformationCommon-r16,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,
                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
}

-- New RA Report used for reporting both 4-step from Rel.17 and 2-step RA.
RA-Report-r17 ::=                    SEQUENCE {
    cellId-r16                           CGI-Info-Logging-r16,
    4StepRa-InformationCommon-r17        RA-InformationCommon-r16,     OPTIONAL,
    2StepRa-InformationCommon-r17        RA-InformationCommon-r17,     OPTIONAL,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,
                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
}

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
}

-- The new RA-InformationCommon contains 4-step specific and 2-step specific parameter, as well as the perRAInfoList

RA-InformationCommon-r17 ::=         SEQUENCE {
	2stepSpecificParameter               2StepSpecificParameter                           OPTIONAL,
    perRAInfoList-r16                    PerRAInfoList-r16
    ...
}

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

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)
}

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

PerRAAttemptInfo-r16 ::=             SEQUENCE {
    contentionDetected-r16               BOOLEAN                OPTIONAL,
    dlRSRPAboveThreshold-r16             BOOLEAN                OPTIONAL,
    ...,
    [[
	switchTo4Step                        BOOLEAN                OPTIONAL
	]]
}


[bookmark: _Toc46439893][bookmark: _Toc46444730][bookmark: _Toc46487491][bookmark: _Toc52837370][bookmark: _Toc52838378][bookmark: _Toc53007018][bookmark: _Hlk61507219]–	UE-MeasurementsAvailable-r16
The IE UE-MeasurementsAvailable is used to indicate all relevant available indicators for UE mesurements.
UE-MeasurementsAvailable information element
-- ASN1START
-- TAG-UE-MeasurementsAvailable-START

[bookmark: OLE_LINK15]UE-MeasurementsAvailable-r16 ::=              SEQUENCE {
[bookmark: _Hlk61507208]    logMeasAvailable-r16                         ENUMERATED {true}               OPTIONAL,
    logMeasAvailableBT-r16                       ENUMERATED {true}               OPTIONAL,
    logMeasAvailableWLAN-r16                     ENUMERATED {true}               OPTIONAL,
    connEstFailInfoAvailable-r16                 ENUMERATED {true}               OPTIONAL,
    rlf-InfoAvailable-r16                        ENUMERATED {true}               OPTIONAL,
    ...,
-- This flag indicates whether the UE has stored RA-report in RA-Report-r16 container
    ra-InfoAvailable-r16                         ENUMERATED {true}               OPTIONAL
}

-- TAG-UE-MeasurementsAvailable-STOP
-- ASN1STOP

END OF CHANGE
Option 4
START OF 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

<Text Omitted>

-- The legacy RA-reportList-r16 is used exclusively to represent 4-step RA
RA-ReportList-r16 ::= SEQUENCE (SIZE (1..maxRAReport-r16)) OF RA-Report-r16

-- A separate RA-reportList-r17 is used exclusively to represent 2-step RA
RA-ReportList-r17 ::= SEQUENCE (SIZE (1..maxRAReport-r16)) OF 2StepRA-Report-r17

RA-Report-r16 ::=                    SEQUENCE {
    cellId-r16                           CHOICE {
        cellGlobalId-r16                     CGI-Info-Logging-r16,
        pci-arfcn-r16                        SEQUENCE {
            physCellId-r16                       PhysCellId,
            carrierFreq-r16                      ARFCN-ValueNR
        }
    },
    ra-InformationCommon-r16             RA-InformationCommon-r16,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,
                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
}

2StepRA-Report-r17 ::=                    SEQUENCE {
    cellId-r17                           CHOICE {
        cellGlobalId-r17                     CGI-Info-Logging-r16,
        pci-arfcn-r17                        SEQUENCE {
            physCellId-r17                       PhysCellId,
            carrierFreq-r17                      ARFCN-ValueNR
        }
    },
    ra-InformationCommon-r17             RA-InformationCommon-r17,
    raPurpose-r17                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,
                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
     indexto4StepRAReport		         INTEGER(1…8)
     other2StepRelatedInfo               Other2StepRelatedInfo
}


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

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)
}

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

PerRAAttemptInfo-r16 ::=             SEQUENCE {
    contentionDetected-r16               BOOLEAN                OPTIONAL,
    dlRSRPAboveThreshold-r16             BOOLEAN                OPTIONAL,
    switchTo4Step                        BOOLEAN                OPTIONAL,
    ...
}


END OF CHANGE

Option 5
START OF CHANGE
UEInformationResponse-r16-IEs ::=    SEQUENCE {
    ra-ReportList-r16                    RA-ReportList-r16                   OPTIONAL,
    nonCriticalExtension                 UEInformationResponse-v16xy-IEs                         OPTIONAL
}

UEInformationResponse-v16xy-IEs ::=    SEQUENCE {
    -- Parallel list with same amount of entries as in original list
    ra-ReportList-v16xy                  RA-ReportList-v16xy                 OPTIONAL,
    nonCriticalExtension                 SEQUENCE {}                         OPTIONAL
}

RA-ReportList-v16xy ::= SEQUENCE (SIZE (1..maxRAReport-r16)) OF RA-Report-v16xy

RA-Report-v16xy ::=                    SEQUENCE {
    -- If something needs to be extended in the R16 report, new fields can be added here
    ...
}

END OF CHANGE


