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Introduction
In last meetings, the MR-DC related issue about MDT has been discussed, but for MR-DC related failure which has been mentioned in TR 37.816 has not been discussed yet.
	SN change-related failures can be categorized as follows:
-	Failures due to too late SN change triggering: an SCG failure occurs after the UE has stayed for a long period of time in the cell of the SN; the MN makes decisions for UE, making UE to establish the radio link connection in a different SN.
-	Failures due to too early SN change triggering: an SCG failure occurs shortly after a successful SN change from a source SN to a target SN or a SN change failure occurs during the SN change procedure; the MN makes decisions for UE, making UE to re-establish the radio link connection in the source SN.
-	Failures due to change to wrong SN triggering: an SCG failure occurs shortly after a successful SN change from a source SN to a target SN or a SN change failure occurs during the SN change procedure; the MN makes decisions for UE, making UE to establish the radio link connection in a SN other than the source SN or target SN.
The detection solution enabled by the RLF Indication and HO Report procedures can be reused, the corresponding messages may be signalled between the MN and SN, and/or among the involved SNs.


In this contribution, we discuss whether some information is necessary for NG-RAN which needs UE to report.
Discussion
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]SN change failure can be detected by the UE as one kind of SCG failure. During the period of SN change, the UE may suffer SN change failure due to inappropriate parameter setting of the triggering condition, e.g. too late SN change, too early SN change and wrong SN change (to another SN).
Whatever SN triggered SN change or MN triggered SN change, if failure in SN occurs, a SCGFailureInformation message could be send to the MN through SRB1. Current SCG failure includes the contents below:
FailureReportSCG ::=           SEQUENCE {
    failureType                    ENUMERATED {
                                       t310-Expiry, randomAccessProblem,
                                       rlc-MaxNumRetx,
                                       synchReconfigFailureSCG, scg-ReconfigFailure,
                                       srb3-IntegrityFailure,  spare2, spare1},
    measResultFreqList             MeasResultFreqList             OPTIONAL,
    measResultSCG-Failure          OCTET STRING (CONTAINING MeasResultSCG-Failure)  OPTIONAL,
    ...
}

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

After receiving the SCGFailureInformation message, the network could ask the UE to establish another connection with a new PSCell quickly based on the measurement result included in the message. But the failure cause may not be deduced from current content of SCGFailureInformation message, and subsequent optimization also cannot be performed. For failures due to too early SN change or due to change to wrong SN, if an SCG failure occurs shortly after a successful SN change from a source SN to a target SN, the UE context in the source SN may be removed since the SN change has already finished, so it is necessary for the UE to report the information about the source cell and about the RACH related information.
Source cell information
The UE records this information and sends to the network in the SCGFailureInformation message. Similar to RLF report, previousPSCellId, failedPSCellId, timeConnFailure, connectionFailureType could be introduced in the SCGFailureInformation message. After the MN node receives the message, it could be used to optimize the configuration parameters in MN if it is MN triggers the SN change, or further forward it to the SN node if it is SN triggers the SN change. The parameters to be added in the SCGFailureInformation message could be defined as below:
· previousPSCellId: the CGI of the source PSCell of the last SCG change;
· failedPSCellId: the PSCell in which SCG failure is detected or the target PSCell of the failed SCG change;
· timeConnFailureSCG: the time elapsed since the last SCG change initialization until connection failure.
Proposal 1: Add source cell information into SCGFailureInformation message to assist the optimization of SN change-related failures, which may include:
· previousPSCellId
· failedPSCellId
· timeConnFailureSCG
RACH related information
[bookmark: OLE_LINK9][bookmark: OLE_LINK12]In standalone scenario, the RACH failure/successful related information could be included in CEF/RLF report and RACH report. But for MR-DC scenario, there is no RACH related information about SN. Therefore to optimization the RACH configuration of SN, it is necessary to report the RACH related information of SN. Since the RACH report of SN is not so urgent, the RACH failure record about the SN could be considered first, which may include the similar parameters of RACH failure information in RLF report:
· numberOfPreamblesSentPerBeamlist: The number of preambles UE attempt per SSB/CSI-RS index;
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]contentionDetected: Whether contention was detected for at least one preambles transmit;
· maxTxPowerReached: Whether the maximum power level was used for the last transmitted preamble;
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]UL/SUL carrier information: UL or SUL frequency.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 2: Add RACH related information about SN into SCGFailureInformation message.
Since the RACH related parameters in RLF report are included in one IE, such IE could also be introduced in the SCGFailureInformation message. So if proposal 2 could be concluded, the final reported parameters could use the same IE as the RACH related information in RLF report.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Proposal 3: RACH related information about SN could use the same IE as in RLF report.
After MN receive the SCGFailureInformation message, it will pick out the SN related content and send them to the SN in inter-node message CG-ConfigInfo, the content includes failure types and the measurement results about SCG:
    scgFailureInfo                  SEQUENCE {
        failureType                     ENUMERATED { t310-Expiry, randomAccessProblem,
                                                     rlc-MaxNumRetx, synchReconfigFailure-SCG,
                                                     scg-reconfigFailure,
                                                     srb3-IntegrityFailure},
        measResultSCG                   OCTET STRING (CONTAINING MeasResultSCG-Failure)
    }                                                                                                 OPTIONAL,
If the Source cell information and the RACH related information about SN could be introduced in SCGFailureInformation message, they should also be included in the inter-node message from MN to SN.
Proposal 4: Source cell information and the RACH related information about SN could be sent to SN in CG-ConfigInfo message.

Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal 1: Add source cell information into SCGFailureInformation message to assist the optimization of SN change-related failures, which may include:
· previousPSCellId
· failedPSCellId
· timeConnFailureSCG
Proposal 2: Add RACH related information about SN into SCGFailureInformation message.
Proposal 3: RACH related information about SN could use the same IE as in RLF report.
Proposal 4: Source cell information and the RACH related information about SN could be sent to SN in CG-ConfigInfo message.
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