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Introduction
In the context of MRO, an overall solution including RLF report and required signalling has been agreed as part of TR 37.816 [1]. In RAN3-105 further agreements were taken on the signalling needed to support MRO. Progress were made also with respect to the content of the RLF Report, which has been followed and discussed in RAN2 [2] wherein RRM measurement as well as RLM and RACH related information is agreed to be reported as part of RLF report. 
During RAN2-1107bis meeting, it was further agreed that the RLF Report would include a new RLF cause named “BeamFailureRecovery failure”, which indicates failure due to unsuccessful beam failure recovery.
At the same time a discussion was carried out during RAN3-105 regarding RLF events for which the root cause is detected by the gNB-DU and where it would be beneficial if the gNB-DU informed the gNB-CU of the occurrence and root cause of such events [5].
In this paper, we discuss how the agreed measurement as part of radio link failure (RLF) report can be used by a gNB-DU to potentially resolve MRO related issues. Further, we discuss how a gNB-CU would benefit of knowing the root cause of RLF events detected by the gNB-DU
[bookmark: _Ref178064866]Discussion
In RAN2, it has been agreed to include RRM measurement as well as RLM and RACH related information as part of RLF report. Looking into the running CR for TS 38.331, we can see the following:
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
This message inludes RLF-Report-r16, the details can be seen in Annex I.


In the following we discuss how the information agreed to be included in the RLF Report can be used in gNB-DU to resolve the MRO related issues.
RLM resource configuration
It is clear that reference signals configured by the network to be monitored by the UE for radio link failure detection purposes are less than the total number of beams a cell can adopt (in particular in FR2), and because of that it is possible that such resources do not include the beams providing best quality signals to the UE.  Therefore, due to possible wrong beam configuration, there might be some cases where a UE may fail at RLM and declare RLF while the cell provides good coverage, as the UE is not configured with the beast beams to monitor for RLM purpose.
1. [bookmark: _Toc16067381][bookmark: _Toc16067411][bookmark: _Toc16084252][bookmark: _Toc16683423][bookmark: _Toc16683812][bookmark: _Toc16877517][bookmark: _Toc20902173][bookmark: _Toc20902728][bookmark: _Toc20903632][bookmark: _Toc20903671][bookmark: _Toc20948872]RLM beams are less than the total number of beams a cell can adopt. Hence, they may not include the beams providing best quality signals to the UE. Such wrong configurations may cause RLF while the cell quality is yet good to the UE.  
The situation may be worse, when wrong configurations of RLM resources and consequent RLFs may mislead the network in detecting Too Late HO or Too Early HO, if RLF caused by wrong beam configuration takes place at cell boundaries. This is exemplified in the following.
[image: ]
Figure 1: Too late HO due to sub-optimal configuration of RLM resources.
In Figure 1 it is shown that a UE configured with sub-optimal RLM resources is subject to an RLF in its serving cell that may be followed by re-establishment in a different cell. The latter is especially true if the UE is moving towards the target cell at high speed where radio signal fluctuation is more abrupt. However, the RLF could have been avoided if the RLM resources were optimally configured (e.g. if they included Beam 3). Here the RAN node owning the original cell may wrongly interpret the failure as Too Late HO while the issue is related to the wrong RLM resource configuration.
In Figure 2 it is shown how a UE may be successfully handed over to a target cell (Cell A, in the figure). However, due to sub-optimal configuration of RLM resources, the UE may be subject to RLF at the target cell. The UE might re-establish to its source cell (i.e. Cell B). The network may interpret this event as Too Early HO and may decide to change CIO from source to target, while the issue comes from wrong configuration of resources assigned to the RLM at target cell. Changing of CIO for such failures not only fails to mitigate this issue but also may cause additional failures (by changing the optimal HO point).  The failure might have been avoided if the RLM resources in Cell A were optimally configured (e.g. if they included Beam 3).
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Figure 2: Too early HO due to sub-optimal configuration of RLM resources
1. [bookmark: _Toc16683813][bookmark: _Toc16877518][bookmark: _Toc16683814][bookmark: _Toc16877519][bookmark: _Toc16683815][bookmark: _Toc16877520][bookmark: _Toc16683816][bookmark: _Toc16877521][bookmark: _Toc16067382][bookmark: _Toc16067412][bookmark: _Toc16084253][bookmark: _Toc16683424][bookmark: _Toc16683817][bookmark: _Toc16877522][bookmark: _Toc20902174][bookmark: _Toc20902729][bookmark: _Toc20903633][bookmark: _Toc20903672][bookmark: _Toc20948873]RLF caused by wrong beam configuration for RLM may be wrongly interpreted as Too Early and Too Late HOs, worsening then RLM related issues.
[bookmark: _Toc16067383][bookmark: _Toc16067413][bookmark: _Toc16067384][bookmark: _Toc16067414][bookmark: _Toc16067385][bookmark: _Toc16067415][bookmark: _Toc16067386][bookmark: _Toc16067416][bookmark: _Toc16067387][bookmark: _Toc16067417][bookmark: _Toc16067388][bookmark: _Toc16067418][bookmark: _Toc16067390][bookmark: _Toc16067420][bookmark: _Toc16067391][bookmark: _Toc16067421][bookmark: _Toc16067392][bookmark: _Toc16067422][bookmark: _Toc16067393][bookmark: _Toc16067423][bookmark: _Toc16067394][bookmark: _Toc16067424][bookmark: _Toc16067395][bookmark: _Toc16067425][bookmark: _Toc16067396][bookmark: _Toc16067426][bookmark: _Toc16067397][bookmark: _Toc16067427][bookmark: _Toc16067398][bookmark: _Toc16067428][bookmark: _Toc16067399][bookmark: _Toc16067429][bookmark: _Toc11853835][bookmark: _Toc11934773][bookmark: _Toc16067401][bookmark: _Toc16067431] 
In this regard, it has been agreed that when an RLF occurs, the UE reports the available measurement of SSB/CSI-RS beams of serving cell, as part of RLF report. The measurement includes one bit indication per SSB/CSI-RS beams reporting whether it is configured for RLM purposes. Once the RLF report is ready at the UE, it can be retrieved by the network by means of the UE information request/response procedure, and forwarded to the serving cell over Xn interface, if required. This is shown in Figure 2 and Figure 3. 
In a DU-CU split architecture, RLM resources are configured as part of RadioLinkMonitoringConfig that is conveyed to the UE as part of SevingCellConfig, which in turn is contained in the CellGroupConfig IE. Therefore, the RadioLinkMonitoringConfig IE is created and managed by the gNB-DU. Hence any optimization concerning RLM resources needs to be performed at gNG-DU that owns the CellGroupConfig according to the TS 38.331 [3].  It is therefore clear that SSB/CSI-RS beam measurements of the serving cell while indicating the beams used for RLM purpose (and the beams not used for RLM) could be of great help to the gNB-DU.
1. [bookmark: _Toc20902730][bookmark: _Toc20903634][bookmark: _Toc20903673][bookmark: _Toc20948874]Configuration of RLM resources is performed by the gNB-DU. RRM measurement and indication of the resources used for RLM purpose can assist the gNB-DU to reconfigure the RLM resources, avoiding RLF failures occurring due to wrong RLM configuration.

In addition to the value of RLF report for RLM optimizations at the gNB-DU, according to the agreements, RACH related information is agreed to be included as part of RLF report (likely when RLF occurs due to RACH failure). RACH configuration is under the responsibility of the gNB-DU. Hence, the information in RLF Report concerning RACH access can be of greate value for the gNB DU to reconfigure RACH resources, to enhance the RACH performance and to avoid RLF due to the failed RACH. Discussion on the benefits of forwarding RACH report from the gNB-CU to the gNB-DU is discussed in [4].

Additionally, the latest agreements in RAN2 reported in Section 1 highlight that the RLF Report contains information about a failure due to BeamFailureRecovery Failure. BeamFailureRecovery is a procedure by which the UE, upon failing to find a suitable configured beam on which to perform RACH access, attempts to measure any available beams and tries to access them. A failure of the BEamFailureRecovery procedure is a piece of information that needs to be passed to the gNB-DU as the gNB-DU is responsible for configuration of list of beams and beam selection criteria for Beam Failure Detection and Beam Failure Recovery procedures.

Considering the value of such measurement information included in RLF report for the gNB-DU, we propose,

1. [bookmark: _Ref20948935]RAN 3 to agree that the gNB-CU forwards the RLF report to the gNB-DU for further analysis on detection of the configuration issues and performing the required reconfiguration actions. 
It is further noted that in [5] it was discussed that the gNB-DU may detect RLFs due to events that are only visible to the gNB-DU. Such events are for example failure due to maximum number of DL RLC retransmissions and failures due to maximum number of out of synch events at L1. In these cases it has been discussed that it would be beneficial for the gNB-CU to know from gNB-DU that a failure was detected together with the root cause of it. By receiving this information, the gNB-CU could in fact 
· Learn immediately of the occurrence of an RLF: With the support of Rel15 UEs the gNB-CU may not receive an RLF Report. Hence, without notifications of occurred RLFs from the gNB-DU the gNB-CU might never learn about the occurrence of an RLF.
· Learn the root cause of failure for an RLF. Such root cause might not be known because an RLF Report is not received or because an RLF Report does not address such cases.
In light of the above the following is proposed:
1. [bookmark: _Ref20948968]RAN 3 to agree that the gNB-DU signals to the gNB-CU information about the detection of RLF events and the root cause of such events, if known

Conclusion
In section 2 we made the following observations:
Observation 1	RLM beams are less than the total number of beams a cell can adopt. Hence, they may not include the beams providing best quality signals to the UE. Such wrong configurations may cause RLF while the cell quality is yet good to the UE.
Observation 2	RLF caused by wrong beam configuration for RLM may be wrongly interpreted as Too Early and Too Late HOs, worsening then RLM related issues.
Observation 3	Configuration of RLM resources is performed by the gNB-DU. RRM measurement and indication of the resources used for RLM purpose can assist the gNB-DU to reconfigure the RLM resources, avoiding RLF failures occurring due to wrong RLM configuration.
Based on the discussion in section 2 we propose the following:
Proposal 1	RAN 3 to agree that the gNB-CU forwards the RLF report to the gNB-DU for further analysis on detection of the configuration issues and performing the required reconfiguration actions.
Proposal 2    RAN 3 to agree that the gNB-DU signals to the gNB-CU information about the detection of RLF events and the root cause of such events, if known

[bookmark: _GoBack]CRs reflecting the proposals above are available in R3-200944 and R3-200946
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Annex I
[bookmark: _Toc525856766][bookmark: _Hlk31617368]–	UEInformationResponse
[bookmark: _Hlk31616928]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-Report-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-InfoNR,
	measResultServingCell-r16			MeasResultServingCell-r16,
	measResultNeighCells-r16			SEQUENCE {
		measResultNeighCellListNR			MeasResultList2NR-r16		OPTIONAL,
		measResultNeighCellListEUTRA		MeasResultList2EUTRA-r16	OPTIONAL
	},
	anyCellSelectionDetected-r16		ENUMERATED {true}			OPTIONAL
}

ConnEstFailInfo-r16 ::=				SEQUENCE {
	measResultFailedCell-r16				MeasResultFailedCell-r16,
	locationInfo-r16						LocationInfo-r16					OPTIONAL,
	measResultNeighCells-r16			SEQUENCE {
		measResultNeighCellListNR			MeasResultList2NR-r16		OPTIONAL,
		measResultNeighCellListEUTRA		MeasResultList2EUTRA-r16	OPTIONAL
	},
	perRAInfoList-r16					PerRAInfoList-r16					OPTIONAL,
	timeSinceFailure-r16				TimeSinceFailure-r16,
	...
}

ConnEstFailReport-r16 ::=				SEQUENCE (SIZE (1..maxConnEstFailInfo-r16)) OF ConnEstFailInfo-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-InfoNR,
    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 {
[bookmark: OLE_LINK70]	cellId-r16							CGI-InfoNR,
	absoluteFrequencyPointA-r16			ARFCN-ValueNR,
   	locationAndBandwidth                INTEGER (0..37949),
   	subcarrierSpacing                   SubcarrierSpacing,
	msg1-FrequencyStart                 INTEGER (0..maxNrofPhysicalResourceBlocks-1),
   	msg1-SubcarrierSpacing              SubcarrierSpacing,
	raPurpose							ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,
													schedulingRequestFailure, noPUCCHResourceAvailable, sCellAdditionTAAdjestment,
													Msg1-BasedRequestForOtheSI, 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
}	

[bookmark: _Hlk23844195]PerRASSBInfo-r16 ::= SEQUENCE {
     ssb-Index-r16                           SSB-Index,
     numberOfPreamblesSentOnSSB-r16      INTEGER (1..200),
[bookmark: _Hlk23945649]     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,
	dlRSRPQualityIndicator-r16		BOOLEAN,
	...
}

[bookmark: _Hlk31617077][bookmark: _Hlk23316213]RLF-Report-r16 ::=					SEQUENCE{
[bookmark: _Hlk23945837]	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					CGI-InfoNR				OPTIONAL,
[bookmark: _Hlk23945796][bookmark: _Hlk16496433]	failedPCellId-r16					CHOICE {
		cellGlobalId-r16					CGI-InfoNR,
		pci-arfcn-r16						SEQUENCE {
			physCellId-r16						PhysCellId,
			carrierFreq-r16						ARFCN-ValueNR
		}
	}																OPTIONAL,
[bookmark: _Hlk23945803]	reestablishmentCellId-r16		CGI-InfoNR						OPTIONAL,
[bookmark: _Hlk23945810]	timeConnFailure-r16			INTEGER (0..1023)					OPTIONAL,
[bookmark: _Hlk23945816]	timeSinceFailure-r16			TimeSinceFailure-r16,
[bookmark: _Hlk23945878]	connectionFailureType-r16		ENUMERATED {rlf, hof}			OPTIONAL,
[bookmark: _Hlk23945887]	rlf-Cause-r16					ENUMERATED {
										t310-Expiry, randomAccessProblem,
										rlc-MaxNumRetx, beamFailureRecoveryFailure, spare4, spare3, spare2, spare1},
[bookmark: _Hlk23945892]	locationInfo-r16				LocationInfo-r16					OPTIONAL,
	perRAInfoList-r16				PerRAInfoList-r16					OPTIONAL
}

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

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

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 field descriptions

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

	ra-Report
This field is used to provide the list of RA reports that is stored by the UE for the past upto maxRAReport 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 [x4].

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

	traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [x4].



	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.

	numberOfConnFailPerCell
This field is used to indicate the number of failed connection setup attempts per cell 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.

	dlRSRPQualityIndicator
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. 

	msg1-FrequencyStart 
Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of the UL BWP. 

	msg1-SubcarrierSpacing 
Subcarrier spacing of 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.

	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.



	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.

	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.

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

	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.
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