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1. Introduction
In RAN3#105 meeting, it was agreed that the UE RLF report is forwarded using the XnAP FAILURE INDICATION and XnAP HANDOVER REPORT messages. Also, in RAN2#107bis meeting, it was agreed that the UE RLF report includes new cause value to indicate the RLF by beam failure recovery failure to differentiate the RACH failure. In this contribution, we focus on RLF information signaling between the gNB-CU and gNB-DU when the gNB which receives the RLF report is split as the CU and DU and provide our view on it.
2. Discussion
According to section 5.3.10.3 in [1] and 5.17 in [2], when the UE detects beam failure, it performs RACH procedure for beam failure recovery based on BeamFailureRecoveryConfig, which includes candidate beams for beam failure recovery. If this procedure is not succeeded during the valid time, this situation is reported via random access problem indication from the MAC layer to UE’s RRC layer. Then, the UE considers RLF to be detected and initiates the connection re-establishment procedure with the cause for RACH failure. During the connection re-establishment procedure, therefore, the gNB does not know that the RLF happened since beam failure recovery was failed.

Observation 1: Although beam failure recovery is failed, the gNB perceives that the RLF happened due to RACH failure.

In order to indicate that the RLF is caused by beam failure recovery failure to the gNB, new cause value such as “beamFailureRecoveryFailure” is introduced into RLF report in RAN2#107bis meeting as the following agreement:
	Agreements

…

2-2
Add a new cause “BeamFailure RecoveryFailure” for RLF branch which in parallel with “t310-Expiry”, “randomAccessProblem” and “rlc-MaxNumRetx” and no BFR specific records are needed in RLF report.

…


Also, according to the latest running 38.331 CR for SON [3], the followings are included into RLF report:
	…
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-Logging-r16



OPTIONAL,


failedPCellId-r16




CHOICE {



cellGlobalId-r16




CGI-Info-Logging-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,

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
    }

}

…


The contents as highlighted in yellow are the information related to beam(s) which the UE used when the RLF happened. So, receiving the RLF report from the UE, based on these information, the gNB can know the RLF caused by beam failure recovery failure and the corresponding beam related information. After receiving the RLF report, if needed, the gNB modifies the beam related configuration to reduce or avoid the RLF by beam failure recovery failure.
Observation 2: The gNB can handle the RLF by beam failure recovery failure based on new cause and beam related information included into the RLF report.

Considering the CU-DU split architecture, the gNB-CU receives the RLF report with new cause and beam related information. However, the gNB-DU is in charge of beam management. So, in order to reduce or avoid this RLF, the gNB-CU needs to provide the gNB-DU with the received beam related information. For this, there are some possible options to transfer the received information to the gNB-DU. Option 1 is to forward the RLF report to the gNB-DU, for example, the RLF-Report-r16 contained into the UEInformationResponse message. Option 2 is to provide the beam related information included into the RLF report to the gNB-DU, for example, using new defined IE. Option 1 may be simply implemented but may provide the unnecessary information because the RLF report is transmitted as it is. On the other hand, Option 2 only provides the information to be used in the gNB-DU, while the new defined IEs are needed. We slightly prefer Option 1 considering less specification impact.
Observation 3: In case of CU-DU split, the gNB-CU which receives the RLF report needs to provide the gNB-DU with the beam related information pertaining to the RLF caused by beam failure recovery failure.
Based on above observations, the following proposal is suggested:

Proposal 1: The gNB-CU should provide the gNB-DU with the UE RLF report.
3. Conclusion
In this contribution, we focused on RLF information signaling between the gNB-CU and gNB-DU when the gNB which receives the RLF report is split as the CU and DU and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The gNB-CU should provide the gNB-DU with the UE RLF report.

Proposal 2: It is proposed to agree the TP proposed in [4] for TS 38.473.
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