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1 Introduction
In this contribution we discuss some RRC issues/corrections related to RA Report.
2 Discussion
2.1 CSI-RS based RA Attempt : [S480]
According to TS 38.321 [1], following can be observed for CSI-RS based RA attempt (see highlighted text in annexure 1):

· Observation 1: CSI-RS based random access is supported only for beam failure recovery and handover. 
· Observation 2: CSI-RS based random access is always contention free. Contention based random access for CSI-RS is not supported.

· Observation 3: CSI-RS based random access is performed only if there is at least one CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS is available amongst the CSI-RSs for which contention free random access resources are configured
According to TS 38.331 [2] for SON/MDT, for each CSI-RS based RA attempt contentionDetected-r16 and dlRSRPAboveThreshold-r16 is included (as shown below). 
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


PerRAAttemptInfoList-r16

}

PerRAAttemptInfoList-r16 ::=

SEQUENCE (SIZE (1..200)) OF PerRAAttemptInfo-r16

PerRAAttemptInfo-r16 ::=



SEQUENCE {


contentionDetected-r16


BOOLEAN,


dlRSRPAboveThreshold-r16

BOOLEAN,


...

}
According to observation 1, observation 2 and observation 3, for CSI-RS based RA attempt contentionDetected-r16 and dlRSRPAboveThreshold-r16 is always TRUE. So there is no need to report contentionDetected-r16 and dlRSRPAboveThreshold-r16 for CSI-RS based RA attempt.

Proposal 1: For CSI-RS based RA attempt contentionDetected-r16 and dlRSRPAboveThreshold-r16 are not included in PerRAInfoList-r16.
2.2 SSB based RA Attempt: [S481]
According to TS 38.321 [1], following can be observed for SSB based RA attempt:

· Observation 4: Both contention free and contention based SSB based is supported.

· Observation 5: SSB based contention free random access is performed only if there is at least one SSB with SS-RSRP above rsrp-ThresholdSSB is available amongst the SSBs for which contention free random access resources are configured
According to TS 38.331 [2] for SON/MDT, for each SSB based RA attempt contentionDetected-r16 and dlRSRPAboveThreshold-r16 is included (as shown below). 

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


PerRAAttemptInfoList-r16

}
PerRAAttemptInfoList-r16 ::=

SEQUENCE (SIZE (1..200)) OF PerRAAttemptInfo-r16

PerRAAttemptInfo-r16 ::=



SEQUENCE {


contentionDetected-r16


BOOLEAN,


dlRSRPAboveThreshold-r16

BOOLEAN,


...

}
According to observation 5,  for SSB based RA attempt based on contention free random access resources, contentionDetected-r16 and dlRSRPAboveThreshold-r16 is always TRUE. So there is no need to report contentionDetected-r16 and dlRSRPAboveThreshold-r16 for SSB based RA attempt based on contention free random access resources.

Proposal 2: For SSB based RA attempt based on contention free random access resources contentionDetected-r16 and dlRSRPAboveThreshold-r16 are not included in PerRAInfoList-r16.
2.3 Frequency domain information about PRACH occasion: [S482]
According to TS 38.331 [2] for SON/MDT, msg1-FrequencyStart-r16 and msg1-FDM-r16 are included in RA-Report-r16. msg1-FrequencyStart-r16 indicates the offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of the UL BWP. msg1-FDM-r16 indicates the number of FDMed PRACH transmission occasions.
According to TS 38.321 [1] following can be observed for a random access procedure initiated for BFR and Handover:

Observation 6: If contention free random access resources are configured, some RA attempts can be based on contention free random access resources and some RA attempts can be based on contention based random access resources. 
For contention free RA attempt:

· PRACH transmission occasion(s) can be separately configured from the PRACH transmission occasion(s) for contention based RA attempt. 
· In case of BFR, separate PRACH transmission occasions for contention free RA are configured by rach-ConfigBFR in BeamFailureRecoveryConfig. In case of HO,separate PRACH transmission occasions for contention free RA are configured by rach-ConfigGeneric in RACH-ConfigDedicated.
· Observation 7: In this case offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of the UL BWP and the number of FDMed PRACH transmission occasions will be different for contention free and contention based RA attempt.
· PRACH transmission occasion(s) can be same as the PRACH transmission occasion(s) for contention based RA attempt
· Observation 8: In this case offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of the UL BWP and the number of FDMed PRACH transmission occasions will be same for contention free and contention based RA attempt.
According to observation 6 and observation 7, if RA report includes information about both contention free and contention based RA attempts of a RA procedure, offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of the UL BWP and the number of FDMed PRACH transmission occasions for contention free needs to be additionally reported when PRACH transmission occasions are separately configured for contention free RA.
Proposal 3: RAN2 to confirm that both contention free and contention based RA attempts during RA procedure are reported in RA report.
Proposal 4: If PRACH transmission occasions are separately configured for contention free RA, offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of the UL BWP and the number of FDMed PRACH transmission occasions for both contention based and contention free PRACH transmission occasions are reported in RA report.
2.4 Msg1 SCS information: [S483]
According to TS 38.331 [2] for SON/MDT, msg1-SubcarrierSpacing-r16 is included in RA-Report-r16. msg1-SubcarrierSpacing-r16 indicates subcarrier spacing used in the BWP associated to the random-access resources used by the UE. 

Observation 9: For contention free RA attempt for BFR, Msg1 SCS (msg1-SubcarrierSpacing in BeamFailureRecoveryConfig) can be separately configured. In this case Msg1 SCS will be different for contention free and contention based RA attempt.
If RA report includes information about both contention free and contention based RA attempts during a RA procedure, Msg1 SCS for contention free RA attempt for BFR needs to be additionally reported, if configured.
Proposal 5: If Msg1 SCS for contention free BFR is configured, Msg1 SCS for both contention based and contention free PRACH transmission occasions are reported in RA report.
2.5 dlRSRPAboveThreshold : [S484]
In TS 38.331 [2] for SON/MDT, dlRSRPAboveThreshold is described as shown below.  

- dlRSRPAboveThreshold: This field is used to indicate whether the DL beam (SSB or CSI-RS) quality 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).

There are some issues to be considered in this description.

- Issue 1. As mentioned in Proposal 1, dlRSRPAboveThreshold-r16 is not used for CSI-RS based RA attempt.

- Issue 2. According to TS 38.321 [1], rsrp-ThresholdSSB-SUL is used to determine either NUL carrier or SUL carrier for RA procedure (see yellow-highlighted text in annexure 4). rsrp-ThresholdSSB-SUL is not used for SSB selection.
- Issue 3. According to TS 38.331 [3], rsrp-ThresholdSSB is included in rach-ConfigCommon in UL BWP configuration. rsrp-ThresholdSSB is also included beamFailureRecoveryConfig in UL BWP configuration. From current description of dlRSRPAboveThreshold it is not clear which rsrp-ThresholdSSB is used to set dlRSRPAboveThreshold. According to TS 38.321 (See highlighted text in annexure 4), for random access procedure initiated for beam failure recovery, rsrp-ThresholdSSB in beamFailureRecoveryConfig in UL BWP configuration of UL BWP selected for random access procedure is used to set parameter dlRSRPAboveThreshold. Otherwise, rsrp-ThresholdSSB in rach-ConfigCommon in UL BWP configuration of UL BWP selected for random access procedure is used to set parameter dlRSRPAboveThreshold..

To overcome the issue, we propose:

Proposal 6: Clarify the following in field description of dlRSRPAboveThreshold
· This field is used to indicate if SS-RSRP of selected SSB is above or below the rsrp-ThresholdSSB.

· For random access procedure initiated for beam failure recovery, rsrp-ThresholdSSB in beamFailureRecoveryConfig in UL BWP configuration of UL BWP selected for random access procedure is used to set parameter dlRSRPAboveThreshold. Otherwise, rsrp-ThresholdSSB in rach-ConfigCommon in UL BWP configuration of UL BWP selected for random access procedure is used to set parameter dlRSRPAboveThreshold. 
For above proposals, TP is provided in annexure 2. 

Proposal 7: Adopt the TP in Annexure 2

2.6 Indication for CFRA/CBRA: [S485]
According to TS 38.331 [2] for SON/MDT, a SSB-based RA procedure can have both contention based RA attempt(s) and contention free RA attempt(s). However, when receiving RA report from UE, gNB cannot find whether each SSB-based RA attempt is contention based or contention free. Therefore, it is required to indicate whether each SSB-based RA attempt is contention based or contention free. If Proposal 2 is applied, this indication can be achieved implicitly. Specifically, if neither contentiondDetected nor dlRSRPAboveThreshold is included in PerRAAttemptInfo, gNB can find this attempt is contention free RA. If both contentiondDetected and dlRSRPAboveThreshold are included, gNB can find this attempt is contention based RA. As another solution, an explicit 1 bit indicator can be introduced for this purpose. 
Proposal 8: RAN2 to discuss whether an explicit indicator is required to indicate whether each SSB-based RA attempt is contention based or contention free.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: For CSI-RS based RA attempt contentionDetected-r16 and dlRSRPAboveThreshold-r16 are not included in PerRAInfoList-r16.
Proposal 2: For SSB based RA attempt based on contention free random access resources contentionDetected-r16 and dlRSRPAboveThreshold-r16 are not included in PerRAInfoList-r16.
Proposal 3: RAN2 to confirm that both contention free and contention based RA attempts during RA procedure are reported in RA report.
Proposal 4: If PRACH transmission occasions are separately configured for contention free RA, offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of the UL BWP and the number of FDMed PRACH transmission occasions for both contention based and contention free PRACH transmission occasions are reported in RA report.
Proposal 5: If Msg1 SCS for contention free BFR is configured, Msg1 SCS for both contention based and contention free PRACH transmission occasions are reported in RA report.
Proposal 6: Clarify the following in field description of dlRSRPAboveThreshold
· This field is used to indicate if SS-RSRP of selected SSB is above or below the rsrp-ThresholdSSB.

· For random access procedure initiated for beam failure recovery, rsrp-ThresholdSSB in beamFailureRecoveryConfig in UL BWP configuration of UL BWP selected for random access procedure is used to set parameter dlRSRPAboveThreshold. Otherwise, rsrp-ThresholdSSB in rach-ConfigCommon in UL BWP configuration of UL BWP selected for random access procedure is used to set parameter dlRSRPAboveThreshold.
Proposal 7: Adopt the TP in Annexure 2.
Proposal 8: RAN2 to discuss whether an explicit indicator is required to indicate whether each SSB-based RA attempt is contention based or contention free.
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5 Annexure 1

TS 38.321
5.1.2
Random Access Resource selection

The MAC entity shall:

1>
if the Random Access procedure was initiated for beam failure recovery (as specified in clause 5.17); and

1>
if the beamFailureRecoveryTimer (in clause 5.17) is either running or not configured; and

1>
if the contention-free Random Access Resources for beam failure recovery request associated with any of the SSBs and/or CSI-RSs have been explicitly provided by RRC; and

1>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or the CSI-RSs with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList is available:

2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the SSBs in candidateBeamRSList or a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the CSI-RSs in candidateBeamRSList;

2>
if CSI-RS is selected, and there is no ra-PreambleIndex associated with the selected CSI-RS:

3>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the SSB in candidateBeamRSList which is quasi-colocated with the selected CSI-RS as specified in TS 38.214 [7].

2>
else:

3>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB or CSI-RS from the set of Random Access Preambles for beam failure recovery request.

1>
else if the ra-PreambleIndex has been explicitly provided by PDCCH; and

1>
if the ra-PreambleIndex is not 0b000000:

2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;

2>
select the SSB signalled by PDCCH.

1>
else if the contention-free Random Access Resources associated with SSBs have been explicitly provided in rach-ConfigDedicated and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:

2>
select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.

1>
else if the contention-free Random Access Resources associated with CSI-RSs have been explicitly provided in rach-ConfigDedicated and at least one CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs is available:

2>
select a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.

1>
else if the Random Access procedure was initiated for SI request (as specified in TS 38.331 [5]); and

1>
if the Random Access Resources for SI request have been explicitly provided by RRC:

2>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:

3>
select an SSB with SS-RSRP above rsrp-ThresholdSSB.

2>
else:

3>
select any SSB.

2>
select a Random Access Preamble corresponding to the selected SSB, from the Random Access Preamble(s) determined according to ra-PreambleStartIndex as specified in TS 38.331 [5];

2>
set the PREAMBLE_INDEX to selected Random Access Preamble.

1>
else (i.e. for the contention-based Random Access preamble selection):

2>
if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:

3>
select an SSB with SS-RSRP above rsrp-ThresholdSSB.

2>
else:

3>
select any SSB.

6 Annexure 2 – TP for TS 38.331
6.2.2
Message definitions

1. UEInformationResponse
The UEInformationResponse message is used by the UE to transfer the 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 {


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,


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)
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)) 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},
msg1-FrequencyStartCFRA-r16             INTEGER (0..maxNrofPhysicalResourceBlocks-1)

OPTIONAL,

   
msg1-SubcarrierSpacingBFR-r16           SubcarrierSpacing








OPTIONAL,

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




OPTIONAL,

raPurpose-r16






ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,














schedulingRequestFailure, noPUCCHResourceAvailable, sCellAdditionTAAdjestment,














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

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,



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,



msg1-FrequencyStartCFRA-r16             INTEGER (0..maxNrofPhysicalResourceBlocks-1)

OPTIONAL,

 
  
msg1-SubcarrierSpacingBFR-r16          SubcarrierSpacing








OPTIONAL,


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




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)
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
	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) quality associated to the random access attempt was above or below the threshold (rsrp-ThresholdSSB in beamFailureRecoveryConfig in UL BWP configuration of UL BWP selected for random access procedure initiated for beam failure recovery; Otherwise, rsrp-ThresholdSSB in rach-ConfigCommon in UL BWP configuration of UL BWP selected for random access procedure).

	locationAndBandwidth

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

	msg1-FrequencyStart 

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

	msg1-SubcarrierSpacing 

Subcarrier spacing of PRACH resources except the PRACH resources for contention free beam failure recovery.

	msg1-FDM
The number of contention based PRACH transmission occasions FDMed in one time instance.

	msg1-FrequencyStartCFRA 

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

	msg1-SubcarrierSpacingBFR 

Subcarrier spacing of PRACH resources for contention free beam failure recovery.

	msg1-FDMCFRA
The number of contention free PRACH transmission occasions FDMed in one time instance.

	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.

	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.


5.3.10.3 Detection of radio link failure

:
4> if the rlf-Cause is set to randomAccessProblem or beamFailureRecoveryFailure:

5>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources;

5>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources;

5>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the contention based random-access occasions;

5>
if contention free random access occasions are configured for random access procedure:

6> set the msg1-FrequencyStartCFRA, and msg1-FDMCFRA associated to the contention free random access occasions; 
6> if the rlf-Cause is set to beamFailureRecoveryFailure:
7> set the msg1-SubcarrierSpacingBFR to the subcarrier spacing for contention free beam failure recovery;
5>
set the parameters associated to individual random-access attempt in the chronological order of attempts in the perRAInfoList as follows:

6> if the random-access resource used is associated to a SS/PBCH block, set the associated random-access parameters for the successive random-access attempts associated to the same SS/PBCH block for one or more random-access attempts as follows:

7> set the ssb-Index to include the SS/PBCH block index associated to the used random-access resource;

7> set the numberOfPreamblesSentOnSSB to indicate the number of successive random access attempts associated to the SS/PBCH block; 
7>
for each random-access attempt performed on the contention based random-access resource, include the following parameters in the chronological order of the random-access attempt:

8> if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted preamble:

9> set the contentionDetected to true;

8> else:

9>
set the contentionDetected to false;

8> if the SS/PBCH block RSRP of the SS/PBCH block corresponding to the random-access resource used in the random-access attempt is above rsrp-ThresholdSSB:

9>
 set the dlRSRPAboveThreshold to true;

8> else:

9> set the dlRSRPAboveThreshold to false;

6> else if the random-access resource used is associated to a CSI-RS, set the associated random-access parameters for the successive random-access attempts associated to the same CSI-RS for one or more radom-access attempts as follows:

7> set the csi-RS-Index to include the CSI-RS index associated to the used random-access resource;

7> set the numberOfPreamblesSentOnCSI-RS to indicate the number of successive random-access attempts associated to the CSI-RS; 









5.7.10.4
Actions upon successful completion of random-access procedure

The UE shall:
1>
if the number of RA-Report stored in the RA-ReportList is less than 8, then append the following contents associated to the successfully completed random-access procedure as a new entry in the VarRA-Report:

2>
if the list of EPLMNs has been stored by the UE:

3>
if the RPLMN is included in plmn-IdentityList stored in VarRA-Report:
4>
set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
3>
else:
4>
clear the information included in VarRA-Report;
2>
else:

3>
set the plmn-Identity to the PLMN selected by upper layers from the PLMN(s) included in the plmn-IdentityList in SIB1;
2>
set the cellId to the global cell identity and the tracking area code of the cell in which the random-access procedure was performed;

2>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources;

2>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources;

2>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the contention based random-access resources;

2>
if contention free random access occasions are configured for random access procedure:

3> set the msg1-FrequencyStartCFRA, and msg1-FDMCFRA associated to the contention free random access occasions; 
3> if the raPurpose is set to beamFailureRecovery:

4> set the msg1-SubcarrierSpacingBFR to the subcarrier spacing for contention free beam failure recovery;

2>
set the raPurpose to include the purpose of triggering the random-access procedure;

2> set the parameters associated to individual random-access attempt in the chronological order of attempts in the perRAInfoList as specified in 5.3.10.3:
The UE may discard the random access report information, i.e. release the UE variable VarRA-Report, 48 hours after the last successful random access procedure related information is added to the VarRA-Report.

7 Annexure 3 – Alternate TP for TS 38.331 (CFRA attempts are not logged & reported)
6.2.2
Message definitions

2. UEInformationResponse
The UEInformationResponse message is used by the UE to transfer the 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 {


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,


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)
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)) 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

}

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






PerRASSBInfo-r16 ::= SEQUENCE {

     ssb-Index-r16                           SSB-Index,

     numberOfPreamblesSentOnSSB-r16      INTEGER (1..200),

     perRAAttemptInfoList-r16


PerRAAttemptInfoList-r16

}






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,



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)
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
	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 ) quality associated to the random access attempt was above or below the threshold (rsrp-ThresholdSSB in beamFailureRecoveryConfig in UL BWP configuration of UL BWP selected for random access procedure initiated for beam failure recovery; Otherwise, rsrp-ThresholdSSB in rach-ConfigCommon in UL BWP configuration of UL BWP selected for random access procedure).

	locationAndBandwidth

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

	msg1-FrequencyStart 

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

	msg1-SubcarrierSpacing 

Subcarrier spacing of contention based PRACH resources.

	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.

	


	


	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.


5.3.10.3 Detection of radio link failure

:
4> if the rlf-Cause is set to randomAccessProblem or beamFailureRecoveryFailure:

5>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources;

5>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources;

5>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the contention based random-access occasions;

5>
set the parameters associated to individual random-access attempt in the chronological order of attempts in the perRAInfoList as follows:

6> if the random-access resource used is associated to a SS/PBCH block, set the associated random-access parameters for the successive random-access attempts associated to the same SS/PBCH block for one or more random-access attempts as follows:

7> set the ssb-Index to include the SS/PBCH block index associated to the used random-access resource;

7> set the numberOfPreamblesSentOnSSB to indicate the number of successive random access attempts associated to the SS/PBCH block; 
7>
for each random-access attempt performed on the contention based random-access resource, include the following parameters in the chronological order of the random-access attempt:

8> if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted preamble:

9> set the contentionDetected to true;

8> else:

9>
set the contentionDetected to false;

8> if the SS/PBCH block RSRP of the SS/PBCH block corresponding to the random-access resource used in the random-access attempt is above rsrp-ThresholdSSB:

9>
 set the dlRSRPAboveThreshold to true;

8> else:

9> set the dlRSRPAboveThreshold to false;



 









5.7.10.4
Actions upon successful completion of random-access procedure

The UE shall:
1>
if the number of RA-Report stored in the RA-ReportList is less than 8, then append the following contents associated to the successfully completed random-access procedure as a new entry in the VarRA-Report:

2>
if the list of EPLMNs has been stored by the UE:

3>
if the RPLMN is included in plmn-IdentityList stored in VarRA-Report:
4>
set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
3>
else:
4>
clear the information included in VarRA-Report;
2>
else:

3>
set the plmn-Identity to the PLMN selected by upper layers from the PLMN(s) included in the plmn-IdentityList in SIB1;
2>
set the cellId to the global cell identity and the tracking area code of the cell in which the random-access procedure was performed;

2>
set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to the random-access resources;

2>
set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources;

2>
set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the contention based random-access resources;

2>
set the raPurpose to include the purpose of triggering the random-access procedure;

2> set the parameters associated to individual random-access attempt in the chronological order of attempts in the perRAInfoList as specified in 5.3.10.3:
The UE may discard the random access report information, i.e. release the UE variable VarRA-Report, 48 hours after the last successful random access procedure related information is added to the VarRA-Report.

8 Annexure 4

TS 38.321
5.1.1
Random Access procedure initialization
The Random Access procedure described in this clause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.

NOTE 1:
If a new Random Access procedure is triggered while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).

RRC configures the following parameters for the Random Access procedure:

-
prach-ConfigurationIndex: the available set of PRACH occasions for the transmission of the Random Access Preamble;

-
preambleReceivedTargetPower: initial Random Access Preamble power;

-
rsrp-ThresholdSSB: an RSRP threshold for the selection of the SSB. If the Random Access procedure is initiated for beam failure recovery, rsrp-ThresholdSSB used for the selection of the SSB within candidateBeamRSList refers to rsrp-ThresholdSSB in BeamFailureRecoveryConfig IE;

-
rsrp-ThresholdCSI-RS: an RSRP threshold for the selection of CSI-RS. If the Random Access procedure is initiated for beam failure recovery, rsrp-ThresholdCSI-RS is equal to rsrp-ThresholdSSB in BeamFailureRecoveryConfig IE;

-
rsrp-ThresholdSSB-SUL: an RSRP threshold for the selection between the NUL carrier and the SUL carrier;

:

:

When the Random Access procedure is initiated on a Serving Cell, the MAC entity shall:

1>
flush the Msg3 buffer;

1>
set the PREAMBLE_TRANSMISSION_COUNTER to 1;

1>
set the PREAMBLE_POWER_RAMPING_COUNTER to 1;

1>
set the PREAMBLE_BACKOFF to 0 ms;

1>
if the carrier to use for the Random Access procedure is explicitly signalled:

2>
select the signalled carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the signalled carrier.

1>
else if the carrier to use for the Random Access procedure is not explicitly signalled; and

1>
if the Serving Cell for the Random Access procedure is configured with supplementary uplink as specified in TS 38.331 [5]; and

1>
if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:

2>
select the SUL carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the SUL carrier.

1>
else:

2>
select the NUL carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the NUL carrier.

1>
perform the BWP operation as specified in clause 5.15;
