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Introduction
In the RAN#88-e meeting, it was agreed that the WID includes the following SON aspect [1]:
· Leftovers of Rel-16 SON/MDT WI including MRO for SN change failure,
Related discussions were made in RAN2#113bis-e meeting without any ensuing agreements. In RAN2#115-e meeting, several proposals and an agreement have been made. Further considerations were discussed in the RAN2#115-e post-meeting e-mail discussions.   
Furthermore, since RAN2#113bis-e meeting, several companies have proposed enhancements on SON / MDT for fast MCG recovery. The following was indicated by the Rapporteur [2]:
“The fast MCG failure recovery is not part of the WI description and therefore the rapporteur proposes to discuss this topic at a later stage of the WI, if time allows.”.
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. 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 [3]:
“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 RAN2#115-e meeting, the following agreement was made:
Report and Content of SCG Failure Information:
RAN2 confirms that the 5 information requested by RAN3 LS ‎ R3-211332 ‎ are needed, and
how to report them to the network could be further discussed.

The following were discussed in the last meeting and post-meeting e-mail discussions without any agreements:
Reuse existing SCG failure messages to transfer the SCG failure information for PSCell ‎failure analysis requested by RAN3.‎
If reuse existing SCG failure messages, add new fields for the first 3 information (i.e., ‎CGI of the Source PSCell, CGI of the Failed PSCell, and timeSCGFailure) requested in RAN3 LS R3-211332.
If reuse existing SCG failure messages, reuse existing field of failureType for the 4th information (i.e., ‎connectionFailureType‎) requested in RAN3 LS R3-211332.

The following were proposed at the end of the post-meeting e-mail discussions:
Summary proposal 1: Put RA information in the existing SCG failure message when some conditions are met, e.g. the UE would not include RA information to the SCG failure message in case of too late handover failure, and the UE only needs to include RA information in case of RA problem/BFR resulted RLF and HOF.
Summary proposal 2: RA-InformationCommon-r16 is used as a baseline to indicate random-access related information set by the PSCell.
There were some concerns on including random-access related information set by the PSCell to the SCG Failure Information message, and some companies wanted to include that in the RA report. Especially, it was claimed that the UE’s channel conditions would degrade, and the SCG Failure Information may not be delivered if its size is increased. In our view, increasing the size of the SCG Failure Information (only when necessary, e.g., when RA fails) is not a significant problem, since the MN link is not deteriorated, and since SCG Failure Information is sent via the MN link.
Observation 1: SCG Failure Information is sent to the MN, when the SCG fails. It cannot be assumed that the MN link is also deteriorated.
Moreover, if the RA information is put in RA report, the node that is responsible from the SCG failure (e.g. source / last serving SN or MN) would need to receive both SCG failure message and RA report from the UE to perform MRO / SON optimizations each time an SCG failure occurs. Instead, RA information can be included to the already existing SCG Failure Information report by the UE only when necessary, as proposed above, e.g., the UE would not include RA information to the SCG failure message in case of too late handover failure. That way, RA information would not be unnecessarily transmitted. However, we do not believe that the UE would include RA information when the failure is not caused due to SN change, rather due to RA in the current PSCell because of any other reason. It will not help MRO for SN change failure. Thus, we believe that only when the failureType is synchReconfigFailureSCG, the UE includes RA information to the SCG failure message.

In our view, RA-InformationCommon-r16 can be a baseline, as proposed above, but the content of the RA information should further be discussed.

Proposal 1: Reuse existing SCG failure messages to transfer the SCG failure information for PSCell ‎failure analysis requested by RAN3.‎

Proposal 2: Add a new field for the random-access information set by the PSCell in the SCG Failure Information message. Put RA information in the existing SCG Failure Information only if the failureType is synchReconfigFailureSCG.
Proposal 3: RA-InformationCommon-r16 is used as a baseline to indicate random-access related information set by the PSCell.
· FFS: Additional content for the RA information.
For (1), (2) and (3) of RAN3 LS, new fields should be added to the SCG Failure Information. Furthermore, as we have stated several times, 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 2: connectionFailureType already exists at the SCG Failure Information as failureType and serves the purpose to indicate a type of failure for “SN change failure”, i.e., a new type of failure as “SN change failure” is not needed.
Proposal 4: Add new fields to the SCG Failure Information for the first 3 information (i.e., ‎CGI of the Source PSCell, CGI of the Failed PSCell, and timeSCGFailure) requested in RAN3 LS R3-211332.

Proposal 5: Reuse existing field of failureType in the SCG Failure Information for the 4th information (i.e., ‎connectionFailureType‎) requested in RAN3 LS R3-211332.


2.2 [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Fast MCG Recovery

The fast MCG link recovery feature introduced later in Rel-16 aims to decrease the connection interruption time in case of an MCG RLF. To enable fast MCG recovery, the gNB configures the UE with the T316 timer. When the SCG is not suspended, the UE does not trigger RRC re-establishment upon detecting an RLF of the MCG. Instead, the UE suspends the MCG transmissions of all bearers and prepares an MCGFailureInformation message, containing the reason for the failure and any available measurements at the time of the failure, in order to help the network take the appropriate action. The timer T316 ensures that the UE does not need to wait too long for the recovery realized by a new network-initiated handover. This means that UE waits for a message to release RRC or to perform a recovery before the timer T316 expires. Upon expiry, UE performs re-establishment via Cell Selection procedure. During the period when T316 is running, the MN radio link is in the outage and the UE does not receive/transmit user plane data from/to the bearers that are served by MN radio link. 
Thus, a lengthy T316 timer exposes unnecessary interruption time on the failed fast MCG recovery cases, on the other hand, a short T316 timer leads to degradation of the recovery procedure, since most of the UEs would not have time to receive a command from the network to perform the HO to the recovery (target) cell. Therefore, a proper-configured T316 plays an essential role in fast MCG recovery. The optimization of T316 is a trade-off between increasing the chance of fast recovery and imposing an unnecessary delay on failed cases. We propose that RAN2 works on mechanisms for enabling the optimization of T316 timer.
Observation 3: A lengthy T316 timer causes unnecessary interruption time on the failed fast MCG recovery cases, whereas a short T316 timer leads to degradation of the success of the recovery procedure.
Proposal 6: RAN2 works on mechanisms for enabling the optimization of T316 timer.
Based on the current specifications, the VarRLF-Report created upon the MCG failure by the UE is released when any command is received from the network during fast MCG recovery. This action was agreed during ASN.1 review. In our view, VarRLF-Report should not be flushed when a command is received during fast MCG recovery procedure. Instead, the RLF report could be used/enhanced to optimize the fast MCG recovery procedure. For example, the UE could indicate the T316 value, which would give the time from the start until it was stopped by the network command. This would give the opportunity to the network to observe the distribution of T316 values of the UEs that used fast MCG recovery, and optimize the configured T316 timer. 
Observation 4: VarRLF-Report created upon the MCG failure by the UE is released when any command is received from the network during fast MCG recovery. This action was agreed during ASN.1 review.
Proposal 7: VarRLF-Report is not be flushed when a command is received during fast MCG recovery procedure, and the RLF report is used/enhanced to optimize the fast MCG recovery procedure.

Proposal 8: The UE indicates the T316 value in the RLF report, which would give the time from the start until it was stopped by the network command. 
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: SCG Failure Information is sent to the MN, when the SCG fails. It cannot be assumed that the MN link is also deteriorated.
Observation 2: connectionFailureType already exists at the SCG Failure Information as failureType and serves the purpose to indicate a type of failure for “SN change failure”, i.e., a new type of failure as “SN change failure” is not needed.
Observation 3: A lengthy T316 timer causes unnecessary interruption time on the failed fast MCG recovery cases, whereas a short T316 timer leads to degradation of the recovery procedure.
Observation 4: VarRLF-Report created upon the MCG failure by the UE is released when any command is received from the network during fast MCG recovery. This action was agreed during ASN.1 review.
Proposal 1: Reuse existing SCG failure messages to transfer the SCG failure information for PSCell ‎failure analysis requested by RAN3.‎

Proposal 2: Add a new field for the random-access information set by the PSCell in the SCG Failure Information message. Put RA information in the existing SCG Failure Information only if the failureType is synchReconfigFailureSCG.
Proposal 3: RA-InformationCommon-r16 is used as a baseline to indicate random-access related information set by the PSCell.
· FFS: Additional content for the RA information.

Proposal 4: Add new fields to the SCG Failure Information for the first 3 information (i.e., ‎CGI of the Source PSCell, CGI of the Failed PSCell, and timeSCGFailure) requested in RAN3 LS R3-211332.

Proposal 5: Reuse existing field of failureType in the SCG Failure Information for the 4th information (i.e., ‎connectionFailureType‎) requested in RAN3 LS R3-211332.

Proposal 6: RAN2 works on mechanisms for enabling the optimization of T316 timer.
Proposal 7: VarRLF-Report is not be flushed when a command is received during fast MCG recovery procedure, and the RLF report is used/enhanced to optimize the fast MCG recovery procedure.

Proposal 8: The UE indicates the T316 value in the RLF report, which would give the time from the start until it was stopped by the network command. 
4 Reference
[1]. [bookmark: _Ref66454248]RP-201281 “Revised WID on enhancement of data collection for SON/MDT in NR and EN-DC”, 3GPP TSG RAN meeting #88-e, 26th June – 3rd July, 2020.
[2]. [bookmark: _Ref85191987]R2-2104296 “Summary of AI 8.13.2.3 Other WID related SON features”, 3GPP TSG RAN2 meeting #113bis-e, 12th – 20th April, 2021.
[3]. [bookmark: _Ref85192235]R3-211332 “LS on information needed for MRO in SCG Failure Report”, 3GPP TSG RAN3#111-e meeting, 25th January – 5th February, 2021.
5 [bookmark: _Ref70669267]Annex A: Text Proposal for TS 38.331

[bookmark: _Toc60777120][bookmark: _Toc60867901]–	SCGFailureInformation
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       OPTIONAL,
    targetPSCell-CGI                               CGI-Info-Logging-r16       OPTIONAL,
    timeSinceLastPSCellChange                      INTEGER (0..172800)       OPTIONAL,
    ra-InformationCommon-r16                       RA-InformationCommon-r16       OPTIONAL
    
    ]]
}

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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