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Introduction
The following agreements were made during the RAN2#97bis meeting: 
Agreements:
1: In LTE-NR DC, following SgNB failure cases need to be supported:
-	SgNB RLF;
-	SgNB change failure;
-	exceeding the maximum uplink transmission timing difference (if EN-DC supports the synchronised operation case which is RAN1 decision);
-	SgNB configuration failure (only for message on SCG SRB);
-	SgNB RRC integrity check failure;
2: In LTE-NR DC, the UE shall report the SCGFailureInformation to the MeNB instead of triggering the reestablishment upon SgNB failure.
3: 	Upon SgNB failures, UE shall:
-	Suspend all SCG DRBs and suspend SCG transmission for MCG split DRBs, and SCG split DRBs;
-	Suspend direct SCG SRB and SCG transmission for MCG split SRB;
-	Reset SCG-MAC;
-	send the SCGFailureInformation message to the MeNB with corresponding cause values.

That is, upon SCG failure, UE sends an SCGFailureInformation message to the MeNB. Then one issue to be further discussed is what kind of information is to be included in the SCGFailureInformation message, and whether the SN should be responsible for the handling of the SCG failure. 
Discussion
In LTE DC, the SCGFailureIInformation message includes the following information: 
-- ASN1START

SCGFailureInformation-r12 ::=      SEQUENCE {
    criticalExtensions                CHOICE {
       c1                               CHOICE {
           scgFailureInformation-r12          SCGFailureInformation-r12-IEs,
           spare3 NULL, spare2 NULL, spare1 NULL
       },
       criticalExtensionsFuture           SEQUENCE {}
    }
}

SCGFailureInformation-r12-IEs ::=   SEQUENCE {
    failureReportSCG-r12               FailureReportSCG-r12           OPTIONAL,
    nonCriticalExtension               SCGFailureInformation-v1310-IEs OPTIONAL
}

SCGFailureInformation-v1310-IEs ::= SEQUENCE {
    lateNonCriticalExtension           OCTET STRING                   OPTIONAL,
    nonCriticalExtension               SEQUENCE 
}                       OPTIONAL
}

FailureReportSCG-r12 ::=           SEQUENCE {
    failureType-r12                   ENUMERATED {t313-Expiry, randomAccessProblem,
                                            rlc-MaxNumRetx, scg-ChangeFailure },
    measResultServFreqList-r12         MeasResultServFreqList-r10      OPTIONAL,
    measResultNeighCells-r12           MeasResultList2EUTRA-r9         OPTIONAL,
    ...,
    [[  failureType-v1290              ENUMERATED {maxUL-TimingDiff-v1290} OPTIONAL
    ]],
    [[  measResultServFreqListExt-r13   MeasResultServFreqListExt-r13      OPTIONAL
    ]]
}

-- ASN1STOP

The main information in the SCGFailureInformation is the measurement results on serving cells, neighbour cells of serving cells and other cells from other frequencies which the UE is configured to measure.
In EN-DC, both the MeNB and the SgNB could configure UE measurements. Some of the measurement objects configured by the SgNB may be not configured by the MeNB. Thus, one issue is whether the UE should measure according to the configuration from the SgNB, and whether it includes measurement results related to those measurement objects configured by SgNB (and not MeNB) in the SCGFailureInformation message. For the MeNB to have a full knowledge of all the measurement results on NR frequencies, it is better that the UE includes measurement results of frequencies configured by both MeNB and SgNB in the SCGFailureInformation message. 
[bookmark: _Toc485424841]At SCG failure, the UE performs measurements according to measurement configurations from both the MeNB and the SgNB.
[bookmark: _Toc485424842]At SCG failure, the UE should include in the SCGFailureInformation message the measurement results of all measurement objects that it is configured to measure by both the MeNB and the SgNB.
Another issue to discuss is what type of measurement results are included in SCGFailureInformation message. As shown above, the measurement results in the SCGFailureInformation message in LTE include just cell level measurement results. However, the SgNB may configure the UE to measure and report beam level measurement results. The LTE MeNB does not need to understand such beam level measurement results, but they are useful to NR gNB. With beam level measurement results, the gNB can configure the UE to access the gNB more efficiently. Therefore, we propose the SCGFailureInformation message in LTE to be extended with a container which is used to carry NR beam level measurement results. In other words, the measurement results in the SCGFailureInformation message in LTE to contain two parts; one part that contains cell level measurement results in the format of LTE RRC Spec, and another part that contains beam level measurement results which are in the format of NR RRC spec and included in a container in the LTE spec.
[bookmark: _Toc485424843]The UE includes two measurement results in the SCGFailureInformation message: 1) cell level measurement results encoded in LTE RRC format, and optionally 2) beam level measurement results encoded in NR RRC format and included in a container in the LTE RRC specifications of the SCGFailureInformation message.
The handling of the SCGFailureInformation can be performed either by the MeNB or the SgNB. In the first option, the MeNB, based on the cell level measurement results included in the SCGFailureInformation, may decide to change (SgNB Change) or keep (SCG modification) the SgNB/SCG where the failure happened. If no appropriate SCG is found, the SCG may be released and MeNB is changed to eNB, i.e., UE goes to standalone LTE mode. The MeNB could forward the relevant measurement results that are included in the SCGFailureInformation to the target SgNB during the SgNB Change or SCG modification procedures. In the second option, where the SgNB does the SCGFailureInformation handling, the MeNB could forward the measurement results to the old SgNB, and the SgNB could perform SCG modification or trigger SgNB change (or SgNB release if no appropriate SCG is found). 
The first option is the preferred approach as the MeNB has the required measurements to make the SgNB selection and the SgNB can do the selection/configuration of the SCG based on the measurement results forwarded from the MeNB. This is also in line with the agreements so far in EN-DC (i.e. MeNB is responsible for SgNB selection, while SgNB is responsible for SCG selection/configuration).
All the beam level measurement results are directly forwarded to the SgNB. Regarding the cell level measurement results, it is not necessary to forward all of them to SgNB as some of them are not useful to SCG selection (e.g. measurements about LTE cells). 
If the target SgNB is different from the old SgNB, or if the decision was to release the SCG and go to standalone LTE mode, it is still useful for the old SgNB to get measurement results from the MeNB.  For example, the old SgNB could use these measurements for mobility robustness optimization (e.g. tune its handover parameter settings to prevent future failures due to too late handovers). 
We propose:
[bookmark: _Toc485424844]The MeNB handles the SCGFailureInformation, based on the cell level measurements included in the SCGFailureInformation message, and may decide to keep, change, or release the SgNB/SCG.
[bookmark: _Toc485424845]If the decision was to keep the same SgNB, the MeNB could send the beam level measurement results (in a container) and part of the cell level measurement results that were contained in the SCGFailureInformation message to the SgNB in the SCG Modification Required message. 
[bookmark: _Toc485424846]If the decision was to change the SgNB, the MeNB could send the beam level measurement results (in a container) and part of the cell level measurement results that were contained in the SCGFailureInformation message to the new SgNB in the SeNB Addition Request message. 
[bookmark: _Toc485424847]If the decision was to change or release the SgNB, the MeNB could send the beam level measurement results (in a container) and part of the cell level measurement results that were contained in the SCGFailureInformation message to the old SgNB in the SeNB Release Request message. 
Conclusion
Based on discussion in section 2, we propose the following
Proposal 1	At SCG failure, the UE performs measurements according to measurement configurations from both the MeNB and the SgNB.
Proposal 2	At SCG failure, the UE should include in the SCGFailureInformation message the measurement results of all measurement objects that it is configured to measure by both the MeNB and the SgNB.
Proposal 3	The UE includes two measurement results in the SCGFailureInformation message: 1) cell level measurement results encoded in LTE RRC format, and optionally 2) beam level measurement results encoded in NR RRC format and included in a container in the LTE RRC specifications of the SCGFailureInformation message.
Proposal 4	The MeNB handles the SCGFailureInformation, based on the cell level measurements included in the SCGFailureInformation message, and may decide to keep, change, or release the SgNB/SCG.
Proposal 5	If the decision was to keep the same SgNB, the MeNB could send the beam level measurement results (in a container) and part of the cell level measurement results that were contained in the SCGFailureInformation message to the SgNB in the SCG Modification Required message.
Proposal 6	If the decision was to change the SgNB, the MeNB could send the beam level measurement results (in a container) and part of the cell level measurement results that were contained in the SCGFailureInformation message to the new SgNB in the SeNB Addition Request message.
Proposal 7	If the decision was to change or release the SgNB, the MeNB could send the beam level measurement results (in a container) and part of the cell level measurement results that were contained in the SCGFailureInformation message to the old SgNB in the SeNB Release Request message.



	4/4	
