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Introduction

The contribution is to discuss how to include PRACH related information in RA report since there could be multiple RA resource set being used in one RA procedure, and also to further clarify the 2-step RA information in R16 RA report. 
Discussion
 Multiple RA resource sets information in RA report
	Agreements in RAN2#109-e
1
UE shall include absoluteFrequencyPointA-r16, locationAndBandwidth, subcarrierSpacing, msg1-FrequencyStart, msg1-FDMInfo and msg1-SubcarrierSpacing in the RLF report when the rlf-Cause is set to beamFailureRecoveryFailure or randomAccessProblem.

2
Include the following frequency location related information of the RA resources used by the UE in the RAReport:


a.
msg1-FDM (e.g., in RACH-ConfigGeneric)


b.
msg1-FrequencyStart (e.g., in RACH-ConfigGeneric)


c.
msg1-SubcarrierSpacing  (e.g., in RACH-ConfigCommon)


According to above agreements made in RAN2#109 e-meeting, the PRACH related information, i.e., msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing will be reported in RA report or RLF report when the cause value set to beamFailureRecovery or randomAccessProblem to inform the network the detailed RA frequency resource information being used in the RA procedure.   

Observation 1: PRACH related information, i.e., msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing is agreed in RAN2#109-e to be reported in RA report and RLF report(when cause value is random access problem or BFR) to inform the network the RA resource being used in the corresponding RA procedure.
--------------------------------------------------------------------------------------- From 38.331 starts ---------------------------------------------------------------------------------------
UEInformationResponse message

-- ASN1START

-- TAG-UEINFORMATIONRESPONSE-STAR
/* Unrelated part omitted */
RA-ReportList-r16 ::= SEQUENCE (SIZE (1..maxRAReport)) OF RA-Report-r16
RA-Report-r16
::=





SEQUENCE {


cellId-r16






CGI-Info-LoggingDetailed-r16,


absoluteFrequencyPointA-r16


ARFCN-ValueNR,

   
locationAndBandwidth-r16                INTEGER (0..37949),

   
subcarrierSpacing-r16                   SubcarrierSpacing,


msg1-FrequencyStart-r16                 INTEGER (0..maxNrofPhysicalResourceBlocks-1),

   
msg1-SubcarrierSpacing-r16              SubcarrierSpacing,

     msg1-FDM-r16                            ENUMERATED {one, two, four, eight},


raPurpose-r16






ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,














schedulingRequestFailure, noPUCCHResourceAvailable, sCellAdditionTAAdjestment,














requestForOtherSI, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},

perRAInfoList-r16




PerRAInfoList-r16

}
/* Unrelated part omitted */
–
RACH-ConfigCommon
The IE RACH-ConfigCommon is used to specify the cell specific random-access parameters.

RACH-ConfigCommon information element

-- ASN1START

-- TAG-RACH-CONFIGCOMMON-START

RACH-ConfigCommon ::=               SEQUENCE {

rach-ConfigGeneric                  RACH-ConfigGeneric,

/* Unrelated part omitted */
    msg1-SubcarrierSpacing                  SubcarrierSpacing                                               OPTIONAL,   -- Cond L139
    restrictedSetConfig                     ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},

    msg3-transformPrecoder                  ENUMERATED {enabled}                                            OPTIONAL,   -- Need R

    ...

}

-- TAG-RACH-CONFIGCOMMON-STOP

-- ASN1STOP

	RACH-ConfigCommon field descriptions

	messagePowerOffsetGroupB
Threshold for preamble selection. Value is in dB. Value minusinfinity corresponds to –infinity. Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on. (see TS 38.321 [3], clause 5.1.2)

	msg1-SubcarrierSpacing
Subcarrier spacing of PRACH (see TS 38.211 [16], clause 5.3.2). Only the values 15 or 30 kHz (FR1), and 60 or 120 kHz (FR2) are applicable. If absent, the UE applies the SCS as derived from the prach-ConfigurationIndex in RACH-ConfigGeneric (see tables Table 6.3.3.1-1 and Table 6.3.3.2-2, TS 38.211 [16]). The value also applies to contention free random access (RACH-ConfigDedicated), to SI-request and to contention-based beam failure recovery (CB-BFR). But it does not apply for contention free beam failure recovery (CF-BFR) (see BeamFailureRecoveryConfig).


/* Unrelated part omitted */
--------------------------------------------------------------------------------------- From 38.331 ends ----------------------------------------------------------------------------------------

NR supports to configure multiple RA resource pool within one cell, where RACH-ConfigGeneric is used for specific configuration of each RACH resource pool configured, which means the Msg1-FDM, Msg1-FrequencyStart and Msg1-SubcarrierSpacing could be different between common resource pool (used by contention based RACH), and dedicated resource pool, e.g., CFRA resource pool or contention free BFR resource pool if configured. Taking Msg1-SubcarrierSpacing as an example (the above part highlighted in green), it is clearly indicated in the field description that this parameter could be different between common resource pool and CF-BFR resource pool.   
Observation 2: NR allows network to configure dedicated RACH resource pool other than common RACH resource pool within the cell, e.g. dedicated RA resource for CF-BFR, where the PRACH resource configured by RACH-ConfigGeneric (e.g., Msg1-SubcarrierSpacing) could be different among multiple resources configured.
For RA initiated for HO or BFR, UE might switch between CBRA and CFRA in one RACH procedure, during which different RACH resource is utilized, therefore the PRACH resource related info included in one RA report entry could be different per successive RA attempt in one beam. However, according to above RRC description highlighted in yellow, there is only one PRACH resource configuration included in one RA procedure. In order to allow UE to indicate the correct RA resource used during one RA procedure, RA report is needed to be enhanced to be able to indicate multiple RA resource configuration.Accordingly, since the same PRACH frequency information has also been agreed to included in RLF report when RLF cause is Random Access problem or beam failure recovery, therefore for the same reason, the RLF report also need to enhanced to be able to inclusion
Observation 3: The PRACH resource used during one RA procedure could be different when UE switches between CBRA and CFRA, e.g. in HO, while current RRC specification only allows inclusion of one RA resource configuration in RA report and RLF report, which can not indicate the actual RA resource being used in one RA procedure. 

Proposal 1: RA report and RLF report shall be able to include more than one RA resource configuration, i.e., Msg1-FDM, Msg1-FrequencyStart and Msg1-SubcarrierSpacing.  
One straightforward way to handle the aforementioned issue is to set the PRACH resource information per consecutive RA attempt within the same beam, which means to set Msg1-FDM, Msg1-FrequencyStart and Msg1-SubcarrierSpacing in perRAInfoList IE with each successive RA attempt. However, this method might increase unnecessary signalling overhead as the PRACH resource information will be repeatedly included in perRAInfoList. To minimize the bits used to indicate the RA resource used during one RA procedure, it is proposed that each RA resource pool used can be included in RA report with one identifier, e.g. RA-resource-index , and UE only needs to set the RA-resource-index for each successive RA attempt within the same beam. 

Observation 4:To simply include the detailed PRACH resource information per successive RA attempt will lead to redundant information being included repeatedly, which increase unnecessary signalling overhead.  

Proposal 2: It is proposed that each RA resource configuration used can be included in the RA report with one identifier, e.g. ra-Resource-Index , and UE only needs to set the ra-Resource-Index for each successive RA attempt within the same beam. 
 R16 RA report support for 2-step RA
It is agreed that in previous meeting that enhancement on RA report to support 2-step RA will not be considered in R16, and there could be two understanding on this agreement:

Opt1 : Not to include any 2 step RA related information in RA report 

Opt2 : 2-step RA information related to PRACH will still be recorded in RA report except that UE is no required to differentiate the RA type, and further enhancement on 2-step RA specific information, e.g., PUSCH related information will not be considered. 
Option 1 is simple but sub-optimal as the network cannot use the RA report to collect 2-step RA related information even for measurement that is common for both 2-step RA and 4-step RA, e.g., the utilization condition of PRACH resource. Option 2 can already be supported with little specs impact since in current RRC specification the UE will store the RA information regardless RA type. The benefits of option 2 is that it allows NW to collect at least PRACH related information, which is especially useful in case 2 step RA resource is separately configured, since NW can deduce the RA type based on the RA resource information reported, it can perform optimize the resource configuration if needed. Considering 2-step RA is a new feature that has already been supported in R16, it would be beneficial from NW’s side to collect at least part of 2-step RA related information so that NW can perform necessary performance analysis. 

Observation 5: Current specs has already allowed NW to collect PRACH related information of 2-step RA using current RA report procedure, and the RA type can be implicitly indicated based on the PRACH resource information reported, e.g. Msg1-Frequency started, in case 2-step RO is separately configured.

Observation 6: 2 step RA is a new feature that has already been supported in R16, it is beneficial to collect at least part of 2-step RA related information so that NW can perform some basic performance analysis.

Based on above analysis, it is suggested RAN2 to confirm the understanding that 2-step RA related information will still be recorded in RA report except that UE is no required to differentiate the RA type in RA report, and further enhancement on 2-step RA specific information, e.g., PUSCH related information will not be considered. 
Proposal 3: It is suggested RAN2 to confirm the understanding that for R16 RA report, 2-step RA related information will still be recorded without differentiating the RA type, and no further enhancement on PUSCH related information will be used.

According to currents specs, both CBRA and CFRA can be supported with 2-step RA type, but there is only one contention free resource pool (either 2-step CFRA or 4-step CFRA) is allowed to be configured for one BWP. If we jointly consider the fallback case from 2 step RA to 4 step RA, also the fallback from CFRA to CBRA, the maximum RA resource configuration might be used for one RA procedure is 3, i.e. 4-step CBRA resource, 2 step CBRA and CFRA resource (4-step or 2-step) if 2-step RA is supported with separate RO configuration. Therefore, it is proposed to limit the RA resource configuration to be included in one RA report to 3.

Observation 7: There is only one CFRA resource can be configured per BWP in case 2-step RA is supported, which means the maximum RA resource configuration might be used during one RA procedure is limited 3.
Proposal 4: The maximum RA resource configuration can be included in one RA report entry/RLF report is 3 in case 2-step RA is supported.
Currently, the PRACH resource information recorded in RA report is named as Msg1-FDM, Msg1-FrequencyStart and Msg1-SubcarrierSpacing,which might be misleading since in TS 38.321, the first message of 4-step RACH is called msg1 while the first message of 2-step RA is called MsgA. To make the parameters collected in RA report to be more general for both cases, it is suggested to update the above terminologies to prach-FDM, prach-FrequencyStart, and prach-SubcarrierSpacing.
Proposal 5: It is suggested to change Msg1-FDM, Msg1-FrequencyStart and Msg1-SubcarrierSpacing to prach-FDM, prach-FrequencyStart, and prach-SubcarrierSpacing to make the terminologies in RA report more general for both 4-step/2-step RACH.

Based on above discussion, the text proposal to 38.331 has been provided in Annex, and it is kindly asked RAN2 to review the content and agreed the text proposal provided.

Conclusion

Based on the above discussion, we have following observations and proposals:

Multiple RA resource sets information in RA report
Observation 1: PRACH related information, i.e., msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing is agreed in RAN2#109-e to be reported in RA report and RLF report to inform the network the RA resource being used in the corresponding RA procedure.

Observation 2: NR allows network to configure dedicated RACH resource pool other than common RACH resource pool within the cell, e.g. dedicated RA resource for CF-BFR, where the PRACH resource configured by RACH-ConfigGeneric (e.g., Msg1-SubcarrierSpacing) could be different among multiple resources configured.
Observation 3: The PRACH resource used during one RA procedure could be different when UE switches between CBRA and CFRA, e.g. in HO, while current RRC specification only allows inclusion of one RA resource configuration in RA report and RLF report, which can not indicate the actual RA resource being used in one RA procedure. 

Observation 4:To simply include the detailed PRACH resource information per successive RA attempt will lead to redundant information being included repeatedly, which increase unnecessary signalling overhead.  
Proposal 1: RA report and RLF report shall be able to include more than one RA resource configuration, i.e., Msg1-FDM, Msg1-FrequencyStart and Msg1-SubcarrierSpacing.  
Proposal 2: It is proposed that each RA resource configuration used can be included in the RA report/RLF report with one identifier, e.g. ra-Resource-Index , and UE only needs to set the ra-Resource-Index for each successive RA attempt within the same beam. 

R16 RA report support for 2-step RA

Observation 5: Current specs has already allowed NW to collect PRACH related information of 2-step RA using current RA report procedure, and the RA type can be implicitly indicated based on the PRACH resource information reported, e.g. Msg1-Frequency started, in case 2-step RO is separately configured.

Observation 6: 2 step RA is a new feature that has already been supported in R16, it is beneficial to collect at least part of 2-step RA related information so that NW can perform some basic performance analysis.

Observation 7: There is only one CFRA resource can be configured per BWP in case 2-step RA is supported, which means the maximum RA resource configuration might be used during one RA procedure is limited 3.
Proposal 3: It is suggested RAN2 to confirm the understanding that for R16 RA report, 2-step RA related information will still be recorded without differentiating the RA type, and no further enhancement on PUSCH related information will be used.

Proposal 4: The maximum RA resource configuration can be included in one RA report entry/RLF report is 3 in case 2-step RA is supported.
Proposal 5: It is suggested to change Msg1-FDM, Msg1-FrequencyStart and Msg1-SubcarrierSpacing to prach-FDM, prach-FrequencyStart, and prach-SubcarrierSpacing to make the terminologies in RA report more general for both 4-step/2-step RACH.

Proposal 6: It is kindly asked that RAN2 review the content and agreed the TP provided in Annex. 

Annex: TP to 38.331
Change 1st
–
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                 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,

    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 (0..7),

    perRAInfoList-r16                            PerRAInfoList-r16                   OPTIONAL,

    timeSinceFailure-r16                 TimeSinceFailure-r16,

    ...

}

MeasResultServingCell-r16 ::=        SEQUENCE {

    physCellId                           PhysCellId                          OPTIONAL,

    resultsSSB-Cell                      MeasQuantityResults                 OPTIONAL,

    resultsSSB                           SEQUENCE{

        best-ssb-Index                       SSB-Index,

        best-ssb-Results                     MeasQuantityResults             OPTIONAL,

        numberOfGoodSSB                      INTEGER (1..maxNrofSSBs-r16)    OPTIONAL

    }                                                                        OPTIONAL,

    ...

}

MeasResultFailedCell-r16 ::=         SEQUENCE {

    cgi-Info                             CGI-Info-Logging-r16,

    physCellId-r16                       PhysCellId                          OPTIONAL,

    measResult-r16                       SEQUENCE {

        cellResults-r16                      SEQUENCE{

            resultsSSB-Cell-r16                  MeasQuantityResults         OPTIONAL

        },

        rsIndexResults-r16                   SEQUENCE{

            resultsSSB-Indexes-r16               ResultsPerSSB-IndexList     OPTIONAL

        }                                                                    OPTIONAL

    }

}

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

    cellId-r16                           CGI-Info-LoggingDetailed-r16,

    absoluteFrequencyPointA-r16          ARFCN-ValueNR,

    locationAndBandwidth-r16             INTEGER (0..37949),

    subcarrierSpacing-r16                SubcarrierSpacing,




    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,

                                                    schedulingRequestFailure, noPUCCHResourceAvailable, sCellAdditionTAAdjestment,

                                                    requestForOtherSI, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},
    ra-ResourceList-r16                    RA-ResourceList-r16     
    perRAInfoList-r16                    PerRAInfoList-r16

}
RA-ResourceList-r16 ::= SEQUENCE (SIZE (1..maxRAResource)) OF RA-Resource-r16  

RA-Resource-r16
::=

SEQUENCE {


 ra-resource-index-r16      INTEGER (1...maxRAResource),

 prach-FrequencyStart-r16                 INTEGER (0..maxNrofPhysicalResourceBlocks-1),

   
 prach-SubcarrierSpacing-r16              SubcarrierSpacing,

      prach-FDM-r16                            ENUMERATED {one, two, four, eight}

} 
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,
ra-Resource-Index-r16                  INTEGER (1...maxRAResource)        OPTIONAL
}

PerRACSI-RSInfo-r16 ::=              SEQUENCE {

    csi-RS-Index-r16                     CSI-RS-Index,

    numberOfPreamblesSentOnCSI-RS-r16    INTEGER (1..200),

perRAAttemptInfoList-r16             PerRAAttemptInfoList-r16,
ra-Resource-Index-r16                  INTEGER (1...maxRAResource)       OPTIONAL
}

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

PerRAAttemptInfo-r16 ::=             SEQUENCE {

    contentionDetected-r16               BOOLEAN,

    dlRSRPAboveThreshold-r16             BOOLEAN,

    ...

}

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                  CGI-Info-LoggingDetailed-r16    OPTIONAL,

        failedPCellId-r16                    CHOICE {

            cellGlobalId-r16                     CGI-Info-LoggingDetailed-r16,

            pci-arfcn-r16                        SEQUENCE {

                physCellId-r16                       PhysCellId,

                carrierFreq-r16                      ARFCN-ValueNR

            }

        }                                                                    OPTIONAL,

        reestablishmentCellId-r16            CGI-Info-Logging-r16            OPTIONAL,

        timeConnFailure-r16                  INTEGER (0..1023)               OPTIONAL,

        timeSinceFailure-r16                 TimeSinceFailure-r16,

        connectionFailureType-r16            ENUMERATED {rlf, hof}           OPTIONAL,

        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,

                                                         beamFailureRecoveryFailure, spare4, spare3, spare2, spare1},

        locationInfo-r16                     LocationInfo-r16                OPTIONAL,
        absoluteFrequencyPointA-r16          ARFCN-ValueNR                   OPTIONAL,

        locationAndBandwidth-r16             INTEGER (0..37949)              OPTIONAL,

        subcarrierSpacing-r16                SubcarrierSpacing               OPTIONAL,

        msg1-FrequencyStart-r16              INTEGER (0..maxNrofPhysicalResourceBlocks-1)  OPTIONAL,

        msg1-SubcarrierSpacing-r16           SubcarrierSpacing    OPTIONAL,

        msg1-FDM-r16                         ENUMERATED {one, two, four, eight}  OPTIONAL,
        ra-ResourceList-r16                RA-ResourceList-r16                OPTIONAL, 
        perRAInfoList-r16                    PerRAInfoList-r16               OPTIONAL,
        noSuitableCellFound-r16              ENUMERATED {true}               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 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
-- TAG-UEINFORMATIONRESPONSE-STOP

-- ASN1STOP

	UEInformationResponse-IEs field descriptions

	logMeasReport

This field is used to provide the measurement results stored by the UE associated to logged MDT. 

	measResultIdleEUTRA
EUTRA measurement results performed during RRC_INACTIVE or RRC_IDLE.

	measResultIdleNR
NR measurement results performed during RRC_INACTIVE or RRC_IDLE.

	ra-Report

This field is used to provide the list of RA reports that is stored by the UE for the past upto maxRAReport-r16 number of successful random access procedues.

	rlf-Report

This field is used to indicated the RLF report related contents.


	LogMeasReport field descriptions

	absoluteTimeStamp

Indicates the absolute time when the logged measurement configuration logging is provided, as indicated by E-UTRAN within absoluteTimeInfo.

	logMeasResultListBT

This field refers to the Bluetooth measurement results.

	logMeasResultListWLAN

This field refers to the WLAN measurement results.

	measResultServCell

This field refers to the log measurement results taken in the Serving cell.

	relativeTimeStamp

Indicates the time of logging measurement results, measured relative to the absoluteTimeStamp. Value in seconds.

	tce-Id

Parameter Trace Collection Entity Id: See TS 32.422 [52].

	timeStamp

Includes time stamps for the waypoints that describe planned locations for the UE.

	traceRecordingSessionRef

Parameter Trace Recording Session Reference: See TS 32.422 [52].


	ConnEstFailReport field descriptions

	measResultFailedCell

This field refers to the last measurement results taken in the cell, where connection establishment failure happened.

	measResultNeighCells

This field refers to the neighbour cell measurements when connection establishment failure happened.

	numberOfConnFail

This field is used to indicate the number of failed connection setup attempts after radio link failure.

	numberOfPreamblesSent

This field is used to indicate the number of random access preambles that were transmitted.

	maxTxPowerReached

This field is used to indicate whether or not the maximum power level was used for the last transmitted preamble.

	timeSinceFailure

This field is used to indicate the time that elapsed since the connection (establishment) failure. Value in seconds. The maximum value 172800 means 172800s or longer.


	RA-Report field descriptions

	absoluteFrequencyPointA

This field indicates the absolute frequency position of the reference resource block (Common RB 0).

	cellID

This field indicates the CGI of the cell in which the associated random access procedure was performed.

	contentionDetected

This field is used to indicate that contention was detected for the transmitted preamble in the given random access attempt or not.

	csi-RS-Index

This field is used to indicate the CSI-RS index corresponding to the random access attempt.

	dlRSRPAboveThreshold

This field is used to indicate whether the DL beam (SSB or CSI-RS) qualtiy associated to the random access attempt was above or below the threshold (rsrp-ThresholdSSB when NUL is used and rsrp-ThresholdSSB-SUL when SUL is used).

	locationAndBandwidth

Frequency domain location and bandwidth of the bandwidth part associated to the random-access resources used by the UE.

	prach-FDM
The number of PRACH transmission occasions FDMed in one time instance. (see TS 38.211 [16], clause 6.3.3.2).

	prach-FrequencyStart 

Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of the UL BWP.

	prach-SubcarrierSpacing 

Subcarrier spacing of PRACH resources.

	ra-ResourceList

This field is used to provide the list of RA resources that is used by the UE for a completed random access procedures. The number of RA resource can be reported is up to maxRAResource.

	numberOfPreamblesSentOnCSI-RS

This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding CSI-RS.

	numberOfPreamblesSentOnSSB

This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding SSB/PBCH block.

	perRAAttemptInfoList

This field provides detailed information about a random access attempt.

	perRAInfoList

This field provides detailed information about each of the random access attempts in the chronological order of the random access attempts.

	perRACSI-RSInfoList 

This field provides detailed information about the successive random acess attempts associated to the same CSI-RS.

	perRASSBInfoList 

This field provides detailed information about the successive random access attempts associated to the same SS/PBCH block.

	ra-Resource-Index

This field identifies the RA resource being used in the successive random acess attempts associated to the same CSI-RS or SS/PBCH block.

	raPurpose 

This field is used to indicate the RA scenario for which the RA report entry is triggered. The RA accesses associated to Initial access from RRC_IDLE, transition from RRC-INACTIVE and the MSG3 based SI request are indicated using the indicator 'accessRelated'.

	ssb-Index

This field is used to indicate the SS/PBCH index of the SS/PBCH block corresponding to the random access attempt.

	ssbRSRPQualityIndicator

This field is used to indicate the SS/PBCH RSRP of the SS/PBCH block corresponding to the random access attempt is above rsrp-ThresholdSSB or not.

	subcarrierSpacing 

Subcarrier spacing used in the BWP associated to the random-access resources used by the UE.


	RLF-Report field descriptions

	connectionFailureType

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

	csi-rsRLMConfigBitmap

This field is used to indicate the CSI-RS indexes that are also part of the RLM configurations.

	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.

	failedCellId

This field is used to indicate the cell in which connection establishment failed.

	failedPCellId

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

	measResultLastServCell

This field refers to the last measurement results taken in the PCell, where radio link failure or handover failure happened.

	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. UE does not include the resultsSSB-Indexes IE, if the measResultListNR IE is included in the LogMeasInfo-r16 IE.

	measResultServCell

This field refers to the log measurement results taken in the Serving cell.

	measResult-RLF-Report-EUTRA

Includes the E-UTRA RLF-Report-r9 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 RRCReconfiguration message including reconfigurationWithSync was received).

	reestablishmentCellId

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.

	ssbRLMConfigBitmap

This field is used to indicate the SS/PBCH block indexes that are also part of the RLM configurations.

	timeConnFailure

This field is used to indicate the time elapsed since the last HO initialization until 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 (establishment) failure. Value in seconds. The maximum value 172800 means 172800s or longer.


Change 2nd
–
Multiplicity and type constraint definitions

-- ASN1START

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

*/unrelated part omitted*/

maxRAResource







INTEGER ::= 3       -- Maximum number of RA resource information to be included in the RA resource List

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-STOP

-- ASN1STOP

Reference

TS 38.331
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