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Introduction
In the RAN#88-e meeting, it was agreed that the WID includes the following SON aspects [1]:
· Leftovers of Rel-16 SON/MDT WI including MRO for SN change failure,
· Leftovers of Rel-16 SON /MDT WI including specification of MDT for MR-DC.
Further, the email discussions [2] considered related enhancements to MCG / SCG failure and proposed to include the enhancements for SN change failure in Rel-17. In RAN2#113bis-e meeting, several companies have proposed enhancements on MRO for SN change failure [3], Cat-a / Cat-b proposals were made, but not treated in the previous meetings. Further considerations were made in the RAN2#114-e post-meeting e-mail discussions [4].   
In this paper, we provide explanations, observations and proposals for the above open aspects. 
Discussion
2.1 MRO for SN Change Failure
MRO for SN change failure was discussed in detail by RAN3 in several previous RAN3 meetings and RAN2 has been waiting for the progress in RAN3 before starting the discussion. RAN3 has sent an LS at RAN3#111-e meeting to RAN2 to confirm whether the information can be reported from the UE and if so, define the corresponding reporting mechanisms [5]:
“RAN3 discussed the solution for the optimization of PScell change failure for MRO in case of MR-DC. RAN3 agreed it is beneficial for the NG-RAN node to receive the list of information as shown below for the purpose of PSCell failure analysis:
1) CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 

2) [bookmark: OLE_LINK13][bookmark: OLE_LINK14]CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.

3) timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.

4) connectionFailureType: radio link failure or SN change failure.

5)     random-access related information set by the PSCell.”

In our opinion, the Rel-17 UEs can provide the items above in the SCG Failure Information sent by the UE to the gNB in case of PSCell failure. On the other hand, we understand that the item (4) is already present in the SCG Failure Information (i.e., failureType), therefore a repetition of this information is not needed. A new type as “SN change failure” need not to be reported by the UE, as well, since the node that initiated the PSCell change can anyway perform MRO analysis and decide on the type of the failure using the current failure types.
Observation 1: connectionFailureType already exists at the SCG Failure Information as failureType and a new type of failure as “SN change failure” is not needed.
For item (5), RAN3 has already sent an LS to RAN2 in [6] at RAN3#109-e meeting with the following contents, and the discussions in RAN2 has been triggered:
RAN3 discussed the use cases of RACH report for SgNBs, and observed that there was no means for the SgNB to retrieve from UE in MR-DC any information on RACH access procedure at SgNB, and thus there was no input for SON algorithm to adjust the RA related parameters in SgNBs.
RAN3 respectfully asks RAN2 to consider UE RACH report for SgNBs and provide feedback to RAN3.
Since the RACH information would be included in the UE RACH report for PSCell, we do not see any use case, where the random-access related information set by PSCell additionally in the SCG Failure Information would be beneficial. Thus, we do not need (5) in the SCG Failure Information.
Observation 2: Random-access related information set by the PSCell can be retrieved via RACH report for PSCell, whose details are in discussion in RAN2.
Thus, RAN2 should confirm the items (1), (2) and (3), whereas (4) and (5) are not needed. 
Proposal 1: RAN2 confirms the items (1), (2) and (3), whereas (4) and (5) are not needed to be added in the SCG Failure Information sent by the UE to the gNB in case of PSCell failure.
Moreover, we prefer use of the already existing SCG failure information messages, as this is also the intention of RAN3. We propose the TP in Section 5, accordingly.
Proposal 2: Already existing SCG failure information messages are used, and additional IEs are included in those messages.
2.2 [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Further Issues on MDT for MR-DC
RLF Triggered By MCG/SCG Failure
Several companies have proposed in their contributions to RAN#2-113-e meeting and during Post113-e e-mail discussions to include a container of SCGFailureInformation in the RLF report. The aim is for the UE to be able to log the SCGFailureInformation, when the MCG transmission is suspended, so that the SCGFailureInformation can be sent even in case the UE cannot immediately report the SCG failure to the MN.   
In our view, if both MN and SN have a radio link problem, the RLF report should indicate this case. Currently, RLF report does not contain the SCGFailureInformation. By addition of a container of SCGFailureInformation, MRO can be successfully performed even in case MCG transmission is suspended.
Proposal 3: A container of SCGFailureInformation is included to the RLF report for MCG/SCG failure enhancement. 
3 Conclusion
In this contribution, we have discussed various aspects of this WI. From those discussions we have the following observations and proposals:
Observation 1: connectionFailureType already exists at the SCG Failure Information as failureType and a new type of failure as “SN change failure” is not needed.
Observation 2: Random-access related information set by the PSCell can be retrieved via RACH report for PSCell, whose details are in discussion in RAN2.
Proposal 1: RAN2 confirms the items (1), (2) and (3), whereas (4) and (5) are not needed to be added in the SCG Failure Information sent by the UE to the gNB in case of PSCell failure.
Proposal 2: Already existing SCG failure information messages are used, and additional IEs are included in those messages.
Proposal 3: A container of SCGFailureInformation is included to the RLF report for MCG/SCG failure enhancement. 
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The SCGFailureInformation message is used to provide information regarding NR SCG failures detected by the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
SCGFailureInformation message
-- ASN1START
-- TAG-SCGFAILUREINFORMATION-START

SCGFailureInformation ::=                   SEQUENCE {
    criticalExtensions                           CHOICE {
        scgFailureInformation                        SCGFailureInformation-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

SCGFailureInformation-IEs ::=            SEQUENCE {
    failureReportSCG                         FailureReportSCG                    OPTIONAL,
    nonCriticalExtension                     SCGFailureInformation-v1590-IEs     OPTIONAL
}

SCGFailureInformation-v1590-IEs ::=       SEQUENCE {
    lateNonCriticalExtension                OCTET STRING                        OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                         OPTIONAL
}

FailureReportSCG ::=                       SEQUENCE {
    failureType                                    ENUMERATED {
                                                               t310-Expiry, randomAccessProblem,
                                                               rlc-MaxNumRetx,
                                                               synchReconfigFailureSCG, scg-ReconfigFailure,
                                                               srb3-IntegrityFailure, other-r16, spare1},
    measResultFreqList                          MeasResultFreqList                                                      OPTIONAL,
    measResultSCG-Failure                      OCTET STRING (CONTAINING MeasResultSCG-Failure)                OPTIONAL,
    ...,
    [[
    locationInfo-r16                            LocationInfo-r16            OPTIONAL,
   failureType-v1610                        ENUMERATED {scg-lbtFailure-r16, beamFailureRecoveryFailure-r16,
                                                        t312-Expiry-r16, bh-RLF-r16, spare4, spare3, spare2, spare1} OPTIONAL
    ]],
    [[
    sourcePSCell-CGI                               CGI-Info-Logging-r16,
    targetPSCell-CGI                               CGI-Info-Logging-r16 OPTIONAL,
    timeSinceLastPSCellChange                      INTEGER (0..172800)
    
    ]]
}

MeasResultFreqList ::=                   SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR



-- TAG-SCGFAILUREINFORMATION-STOP
-- ASN1STOP

	SCGFailureInformation field descriptions

	measResultFreqList
The field contains available results of measurements on NR frequencies the UE is configured to measure by measConfig.

	measResultSCG-Failure
The field contains the MeasResultSCG-Failure IE which includes available results of measurements on NR frequencies the UE is configured to measure by the NR SCG RRCReconfiguration message. 

	sourcePSCell-CGI
This field indicates the CGI of the cell that is the source PSCell of the last SN change.

	targetPSCell-CGI
This field indicates the CGI of the cell in which SCG failure is detected or the target PSCell of the failed PSCell change.

	timeSinceLastPSCellChange
This field is used to indicate the time that elapsed since the last PSCell change initialization until SCG failure.
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–	SCGFailureInformationEUTRA
The SCGFailureInformationEUTRA message is used to provide information regarding E-UTRA SCG failures detected by the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
SCGFailureInformationEUTRA message
-- ASN1START
-- TAG-SCGFAILUREINFORMATIONEUTRA-START

SCGFailureInformationEUTRA ::=                SEQUENCE {
    criticalExtensions                                CHOICE {
        scgFailureInformationEUTRA                       SCGFailureInformationEUTRA-IEs,
        criticalExtensionsFuture                          SEQUENCE {}
    }
}

SCGFailureInformationEUTRA-IEs ::=           SEQUENCE {
    failureReportSCG-EUTRA                           FailureReportSCG-EUTRA                      OPTIONAL,
    nonCriticalExtension                              SCGFailureInformationEUTRA-v1590-IEs                                    OPTIONAL
}

SCGFailureInformationEUTRA-v1590-IEs ::=  SEQUENCE {
    lateNonCriticalExtension                  OCTET STRING            OPTIONAL,
    nonCriticalExtension                               SEQUENCE {}                  OPTIONAL
}

FailureReportSCG-EUTRA ::=                       SEQUENCE {
    failureType                                           ENUMERATED {
                                                                       t313-Expiry, randomAccessProblem,rlc-MaxNumRetx,
                                                                             scg-ChangeFailure,scg-lbtFailure-r16,
                                                                             beamFailureRecoveryFailure-r16, t312-Expiry-r16, spare},
    measResultFreqListMRDC                             MeasResultFreqListFailMRDC                                                   OPTIONAL,
    measResultSCG-FailureMRDC                         OCTET STRING                                                         OPTIONAL,
    ...,
    [[
    locationInfo-r16                                    LocationInfo-r16                                                         OPTIONAL
    ]],
    [[
    sourcePSCell-CGI                               CGI-InfoEUTRALogging,
    targetPSCell-CGI                               CGI-InfoEUTRALogging OPTIONAL,
    timeSinceLastPSCellChange                      INTEGER (0..172800) 
    ]]
}

MeasResultFreqListFailMRDC ::=      SEQUENCE (SIZE (1.. maxFreq)) OF MeasResult2EUTRA

-- TAG-SCGFAILUREINFORMATIONEUTRA-STOP
-- ASN1STOP

	SCGFailureInformationEUTRA field descriptions

	measResultFreqListMRDC
The field contains available results of measurements on E-UTRA frequencies the UE is configured to measure by measConfig.

	measResultSCG-FailureMRDC
Includes the E-UTRA MeasResultSCG-FailureMRDC IE as specified in TS 36.331 [10]. The field contains available results of measurements on E-UTRA frequencies the UE is configured to measure by the E-UTRA RRCConnectionReconfiguration message.

	sourcePSCell-CGI
This field indicates the CGI of the cell that is the source PSCell of the last SN change.

	targetPSCell-CGI
This field indicates the CGI of the cell in which SCG failure is detected or the target PSCell of the failed PSCell change.

	timeSinceLastPSCellChange
This field is used to indicate the time that elapsed since the last PSCell change initialization until SCG failure.






