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RAN2 has discussed MRO for CHO with candidate SCGs and has left the below agreement [1].
	R2-2403199	MRO for CHO with candidate SCGs	Nokia	discussion	Rel-19	NR_ENDC_SON_MDT_Ph4-Core
 (omitted..)
RAN2 to study failure and near failure scenarios for CHO with candidate SCGs.



In this contribution, we focus on the failure and near failure cases for CHO with candidate SCGs to study which information can be reported for SON/MDT.

Discussion
Near Failure case 
The term "Near failure case" refers to a scenario in 5G NR system where the UE successfully completes handover, but the execution conditions provided for CHO and associated candidate SCG are not simultaneously satisfied, resulting in a time gap. 
However, if RAN2 considers whether CHO+CPC has been performed as the criterion for declaring success and (near) failure, it may lead to confusion when discussing more various scenarios in the future. Since these success and (near) failure scenarios may be discussed with HO success and HO failure scenarios, we think the term “Near failure case” should be firstly well defined. 
In our understanding, in addition to this scenario, RAN2 should consider the case also when the UE successfully completes handover but fails to satisfy the both conditions for CHO+CPC (e.g. if the condition for CHO only is firstly satisfied or a legacy handover command is firstly provided). This case also can fall into the category where the network can enhance the execution conditions of the CHO+CPC by the UE reporting.
Above reasons, we propose to define the "Near failure case" as follows:
Proposal 1: For CHO with candidate SCGs, the "Near failure case" means scenarios where the UE successfully performs handover, but fails to satisfy at least one of the execution conditions provided for CHO and associated candidate SCG, or there is a time gap between satisfying the two execution conditions.

Next, the "Near failure" scenario will always be considered only in the case of handover success. Thus, the UE can report the related information via SHR (Successful Handover Report). In other words, although PSCell change can be performed together, CPC is an additional condition based on CHO, so there is no need to consider SPR (Successful PSCell change or addition Report).
Proposal 2: For CHO with candidate SCGs, the UE reports information for the "Near failure" case to the network via SHR.

Then, let's consider what information can be included in the SHR. Currently, the following information is included in the SHR [2]:
	SuccessHO-Report-r17 ::=                 SEQUENCE {
    sourceCellInfo-r17                       SEQUENCE {
        sourcePCellId-r17                        CGI-Info-Logging-r16,
        sourceCellMeas-r17                       MeasResultSuccessHONR-r17                       OPTIONAL,
        rlf-InSourceDAPS-r17                     ENUMERATED {true}                               OPTIONAL
    },
    targetCellInfo-r17                       SEQUENCE {
        targetPCellId-r17                        CGI-Info-Logging-r16,
        targetCellMeas-r17                       MeasResultSuccessHONR-r17                       OPTIONAL
    },
    measResultNeighCells-r17                 SEQUENCE {
        measResultListNR-r17                     MeasResultList2NR-r16                           OPTIONAL,
        measResultListEUTRA-r17                  MeasResultList2EUTRA-r16                        OPTIONAL
    }                                                                                            OPTIONAL,
    locationInfo-r17                         LocationInfo-r16                                    OPTIONAL,
    timeSinceCHO-Reconfig-r17                TimeSinceCHO-Reconfig-r17                           OPTIONAL,
    shr-Cause-r17                            SHR-Cause-r17                                       OPTIONAL,
    ra-InformationCommon-r17                 RA-InformationCommon-r16                            OPTIONAL,
    upInterruptionTimeAtHO-r17               UPInterruptionTimeAtHO-r17                          OPTIONAL,
    c-RNTI-r17                               RNTI-Value                                          OPTIONAL,
    ...,
    [[
    eutraTargetCellInfo-r18                  SEQUENCE {
        targetPCellId-r18                        CHOICE {
            cellGlobalId-r18                         CGI-Info-Logging-r16,
            pci-arfcn-r18                            PCI-ARFCN-EUTRA-r16
        },
        targetCellMeas-r18                       MeasQuantityResultsEUTRA                       OPTIONAL
    }                                                                                           OPTIONAL,
    measResultServCell-RSSI-r18                  RSSI-Range-r16                                 OPTIONAL,
    measResultNeighFreqList-RSSI-r18             MeasResultNeighFreqList-RSSI-r18               OPTIONAL,
    eutra-C-RNTI-r18                             EUTRA-C-RNTI                                   OPTIONAL,
    timeSinceSHR-r18                             TimeSinceSHR-r18                               OPTIONAL
    ]]
}



We consider additional information that could be included based on the existing SHR information.

1. First satisfied execution condition
It should be possible to determine which execution condition was satisfied first between the execution conditions provided for CHO and associated SCG. This is necessary to identify which condition was not satisfied or was satisfied later.
2. Satisfaction time of the first execution condition
Information about the exact time when the first satisfied execution condition was met could be helpful. We believe the UE can easily report the network of this information using the existing time stamp information.
3. Satisfaction status of the remaining execution condition
It is necessary to provide information about whether the remaining execution condition was satisfied. Even if the UE successfully performs handover, the handover may not be initiated by CHO+CPC. Thus, it would be helpful to know if the remaining execution condition was also met.
4. Time gap between two execution conditions
Information about how much time elapsed between the two execution conditions is required. This information inform the network to determine how much time passed after the first execution condition was satisfied till the both execution conditions were met. 
Additionally, this information can be also used to inform the network of the time between the first satisfied execution condition and the handover if the rest if execution condition is not met and another handover is initiated.
5. Source PSCell signal quality
Information about the signalling quality of the source PSCell could be helpful. Currently, A3 or A5 is not used for the execution conditions of CPC for CHO+CPC configuration. Thus, even if the source PSCell is still good when performing CHO+CPC, PSCell change can happen. If the target PCell can maintain the source PSCell, the signal quality of the source PSCell is information that helps the network achieve more robust CHO+CPC.
6. Candidate PSCell signal quality
Information about the signalling quality of the other candidate PSCell could be also helpful. Through this information, the network can figure out which other candidate PSCell are still considered or are not longer considered as candidate SCG for other UEs.

Based on the above information, we propose the following additional information to be included in the SHR:
Proposal 3. For CHO with candidate SCGs, the UE includes the below information in SHR as the information of the "Near failure"
· First satisfied execution condition
· Satisfaction time of the first execution condition
· Satisfaction status of the remaining execution condition
· Time gap between two execution conditions
· Source PSCell signal quality
· Candidate PSCell signal quality

Failure case
The CHO+CPC failure case can occur in various scenario but the case is actually one of the radio link failure and the handover failure. Thus, we think ultimately, there is no change in the principle of logging PCell mobility failure as before. That is, the UE can report information about the failure case via RLF-report, following the existing signalling procedure.
Proposal 4: For CHO with candidate SCGs, the UE reports information for the "Failure" case to the network via RLF-report.

Then, let's consider what information can be included in the RLF-report. Currently, the following information is included in the RLF-report [2]:
	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                  CHOICE {
            nrPreviousCell-r16                   CGI-Info-Logging-r16,
            eutraPreviousCell-r16                CGI-InfoEUTRALogging
        }                                                                    OPTIONAL,
        failedPCellId-r16                    CHOICE {
            nrFailedPCellId-r16                  CHOICE {
                cellGlobalId-r16                     CGI-Info-Logging-r16,
                pci-arfcn-r16                        PCI-ARFCN-NR-r16
            },
            eutraFailedPCellId-r16           CHOICE {
                cellGlobalId-r16                 CGI-InfoEUTRALogging,
                pci-arfcn-r16                    PCI-ARFCN-EUTRA-r16
            }
        },
        reconnectCellId-r16                  CHOICE {
            nrReconnectCellId-r16                CGI-Info-Logging-r16,
            eutraReconnectCellId-r16             CGI-InfoEUTRALogging
        }                                                                                        OPTIONAL,
        timeUntilReconnection-r16            TimeUntilReconnection-r16                           OPTIONAL,
        reestablishmentCellId-r16            CGI-Info-Logging-r16                                OPTIONAL,
        timeConnFailure-r16                  INTEGER (0..1023)                                   OPTIONAL,
        timeSinceFailure-r16                 TimeSinceFailure-r16,
        connectionFailureType-r16            ENUMERATED {rlf, hof},
        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         beamFailureRecoveryFailure, lbtFailure-r16,
                                                         bh-rlfRecoveryFailure, t312-expiry-r17, spare1},
        locationInfo-r16                     LocationInfo-r16                                    OPTIONAL,
        noSuitableCellFound-r16              ENUMERATED {true}                                   OPTIONAL,
        ra-InformationCommon-r16             RA-InformationCommon-r16                            OPTIONAL,
        ...,
        [[
        csi-rsRLMConfigBitmap-v1650          BIT STRING (SIZE (96))                              OPTIONAL
        ]],
        [[
        lastHO-Type-r17                      ENUMERATED {cho, daps, spare2, spare1}              OPTIONAL,
        timeConnSourceDAPS-Failure-r17       TimeConnSourceDAPS-Failure-r17                      OPTIONAL,
        timeSinceCHO-Reconfig-r17            TimeSinceCHO-Reconfig-r17                           OPTIONAL,
        choCellId-r17                        CHOICE {
            cellGlobalId-r17                     CGI-Info-Logging-r16,
            pci-arfcn-r17                        PCI-ARFCN-NR-r16
        }                                                                                        OPTIONAL,
        choCandidateCellList-r17             ChoCandidateCellList-r17                            OPTIONAL
        ]],
        [[
        pSCellId-r18                         CHOICE {
            cellGlobalId-r18                     CGI-Info-Logging-r16,
            pci-arfcn-r18                        PCI-ARFCN-NR-r16
        }                                                                                        OPTIONAL,
        mcgRecoveryFailureCause-r18          ENUMERATED {t316-Expiry, scgDeactivated, spare2, spare1}  OPTIONAL,
        scgFailureCause-r18                  ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         synchReconfigFailureSCG, scg-ReconfigFailure,
                                                         srb3-IntegrityFailure, scg-lbtFailure-r16, beamFailureRecoveryFailure-r16,
                                                         t312-Expiry-r16, bh-RLF-r16, beamFailure-r17, spare3, spare2, spare1 }
                                                                                                 OPTIONAL,
        elapsedTimeSCGFailure-r18            ElapsedTimeSCGFailure-r18                           OPTIONAL,
        voiceFallbackHO-r18                  ENUMERATED {true}                                   OPTIONAL,
        measResultLastServCell-RSSI-r18      RSSI-Range-r16                                      OPTIONAL,
        measResultNeighFreqList-RSSI-r18     MeasResultNeighFreqList-RSSI-r18                    OPTIONAL,
        bwp-Info-r18                         AttemptedBWP-Info-r18                               OPTIONAL,
        elapsedTimeT316-r18                  ElapsedTimeT316-r18                                 OPTIONAL
        ]]
    },
    eutra-RLF-Report-r16                 SEQUENCE {
        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,
        measResult-RLF-Report-EUTRA-r16      OCTET STRING,
        ...,
        [[
        measResult-RLF-Report-EUTRA-v1690    OCTET STRING                                        OPTIONAL
        ]]
    }
}



We believe that since the UE also uses the MCG RLF-report for handover failure, No information, which seems to be added or omitted compared to the “Near failure” case in SHR. Thus, we propose that the following information should be considered for MCG RLF-report.
Proposal 5. For CHO with candidate SCGs, the UE includes the below information in RLF-report as the information of the "Failure"
· First satisfied execution condition
· Satisfaction time of the first execution condition
· Satisfaction status of the remaining execution condition
· Time gap between two execution conditions
· Source PSCell signal quality
· Candidate PSCell signal quality


Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1: For CHO with candidate SCGs, the "Near failure case" means scenarios where the UE successfully performs handover, but fails to satisfy at least one of the execution conditions provided for CHO and associated candidate SCG, or there is a time gap between satisfying the two execution conditions.
Proposal 2: For CHO with candidate SCGs, the UE reports information for the "Near failure" case to the network via SHR.
Proposal 3. For CHO with candidate SCGs, the UE includes the below information in SHR as the information of the "Near failure"
· First satisfied execution condition
· Satisfaction time of the first execution condition
· Satisfaction status of the remaining execution condition
· Time gap between two execution conditions
· Source PSCell signal quality
· Candidate PSCell signal quality
Proposal 4: For CHO with candidate SCGs, the UE reports information for the "Failure" case to the network via RLF-report.
Proposal 5. For CHO with candidate SCGs, the UE includes the below information in RLF-report as the information of the "Failure"
· First satisfied execution condition
· Satisfaction time of the first execution condition
· Satisfaction status of the remaining execution condition
· Time gap between two execution conditions
· Source PSCell signal quality
· Candidate PSCell signal quality
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