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1   Introduction

In RAN2#97bis and RAN2#98, different SCG failure scenario were discussed for LTE-NR tight interworking and following agreements were captured [1][2]:
RAN2#97bis
1:
UE uses a joint success failure for messages in an encapsulating MN RRC message.
2
A failure of the MN RRC messages, including one encapsulating  SN RRC message with or without any MN reconfiguration fields triggers a re-establishment procedure.

3:
If radio link failure is detected for MCG, UE initiates RRC connection re-establishment procedure with the PCell
4
If radio link failure is detected for SCG, UE suspends all SCG radio bearers (including SCG split bearers) and SCG transmissions for split radio bearers, and reports SCG failure information to MN
5
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
6
In LTE-NR DC, the UE shall report the SCGFailureInformation to the MeNB instead of triggering the reestablishment upon SgNB failure
7
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
RAN2#98

-
Working assumption (SCG integrity protection failure case is to be confirmed after SA3 response) : At SCG failure (all cases) only the SCG part of MCG/SCG split bearers should be suspended. (Already agreed for the SCG bearer and the SCG SRB)
In this paper, we discuss aspects of SCG failure handling by UE for different scenarios. 

2   Discussion
Based on the recent 3GPP agreements, following SCG failure cases are supported:

1) SCG RLF

2) SgNB change failure

3) Exceeding the maximum uplink transmission timing difference
4) SgNB configuration failure
5) SgNB RRC integrity check failure
In this contribution, we discuss different aspects related to RRC specification impact, UE procedures and SCG failure report preparation for the given scenarios. 
2.2   Measurement Consideration
For LTE, failure of SCG connection does not result in any impact on the measurement procedures for UE, i.e. UE keeps performing SCG measurements until explicitly commanded by the network not to. The reason was to avoid UE autonomous procedures as much as possible. The same reason is also applicable for EN-DC as well. Also, failure of SCG due to configuration failure or integration failure does not imply that there are radio link quality degradation as well. Hence, in order to recover from these error cases quickly, continuing measurements of SCG can be regarded as helpful, where MN/SN does not need to provide the measurement configuration to the UE each time SCG failure occurs.
Proposal 1: UE continues the SCG measurements according to the stored measurement configuration after SCG  failure detection
2.3   UE actions upon SCG Failure Detection
SCG Configuration Failure
After SCG failure is detected, UE is required to transmit SCG failure message to the MN, howewer, it is not clear if UE performs any additional action to address the SCG failure condition or not. SCG configuration failure is detected when UE cannot comply with SCG configuration which may be received via direct SCG DRB. It is assumed that reconfiguration message sent via SCG SRB does not require active coordination between SN and MN. Hence, non-compliance of SCG configuration should not impact the configuration provided by MN for MCG. Following the principle of LTE, where UE continues to use the configuration used prior to detection of reconfiguration failure, the UE should continue the usage of SCG configuration used prior to SCG failure detection. 
Observation 1 It is not clear what action is taken by UE (apart from sending SCG failure report) related to SCG configuration when SCG reconfiguration failure is detected 

Proposal 2: RAN2 to consider upon SCG reconfiguration failure, if UE ignores the received SCG configuration and continues to use the SCG configuration received prior to SCG failure detection 
It needs to be further studied if UE should provide any assistance information other than cause value to the MN to help resolve the non-compliance of configuration. Ideally, upon reconfiguration failure, MN and SN may need to perform some signaling exchange to resume the services and provide new configuration to the UE. To enable this, it is worthwhile to consider if UE can provide some assistance information to indicate the part of configuration which is not complied by the UE.
Observation 2 It needs to be further studied if any assistance information is required for UE to include in the SCG failure report and corresponding interaction between MN and SN to resolve the failure

SCG RLF and SCG Change Failure
In LTE, UE includes measurement results for the SCG serving frequencies and SCG cells based on previous measurements performed by UE according to MN configuration. These measurement results are mainly required by MN to check the status of SCG connection and perform any SCG change if required. For LTE-NR interworking, measurement configuration provided by the MN could be restricted by the measurements UE performs according to the SN configuration. For example, MN may not be able to configure any measurements on some of the frequencies on which SN has configured measurements. Absence of SN measurements could imply that MN may only be able to configure a SCG after an initial SCG release and subsequent provision of new measurement configuration to the UE. The extra delay observed from the instance of SCG failure report transmission to measurement report transmission according to new MN configuration can result in high interruption in data rate.
Proposal 3: SCG failure report transmitted by UE to MN contains cause of SCG failure

Proposal 4: In SCG failure report, UE includes the available measurement results of SCG serving cells and best cells on other SN-RAT frequencies UE is configured to measure by MN and SN

FFS: If UE includes any other information for SCG failure
Since, MN may not understand all the measurements which are configured by SN, it is difficult to comprehend which node takes the final decision to address the SCG failure and what information is required by the node to address the same. Assuming SN can configure its own measurements/objects, it needs to be considered whether the UE should include all the results concerning those objects/frequencies. We can consider 2 options related to measurements configured by SN:
1) Network configures for which frequencies UE should report failure information
2) UE reports for all frequencies configured by SN

In both cases, the point of discussion if MN can understand the measurement results provided by UE or if some of the results need to be forwarded to SN for further processing. Note that, involving SN in decision process involves further measurement coordination which we should try to avoid.

Proposal 5: RAN2 to discuss which measurement results configured by SN are reported in SCG failure report
3   Conclusion
Following observations and proposals are made in this paper:
Observation 1
It is not clear what action is taken by UE (apart from sending SCG failure report) related to SCG configuration when SCG reconfiguration failure is detected
Observation 2
It needs to be further studied if any assistance information is required for UE to include in the SCG failure report and corresponding interaction between MN and SN to resolve the failure
Proposal 1:
UE continues the SCG measurements according to the stored measurement configuration after SCG  failure detection
Proposal 2:
RAN2 to consider upon SCG reconfiguration failure, if UE ignores the received SCG configuration and continues to use the SCG configuration received prior to SCG failure detection 
Proposal 3:
SCG failure report transmitted by UE to MN contains cause of SCG failure
Proposal 4:
In SCG failure report, UE includes the available measurement results of SCG serving cells and best cells on other SN-RAT frequencies UE is configured to measure by MN and SN
FFS: If UE includes any other information for SCG failure
Proposal 5:
RAN2 to discuss which measurement results configured by SN are reported in SCG failure report
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