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Introduction
Minimizing interruption times can be achieved by using split SRB and split DRBs. In this document, we propose to improve reliability of RRC connectivity particularly in MCG failure cases.
Discussion
In LTE, if RLF is detected, UE initiates RRC Connection Re-establishment procedure. When re-establishment is triggered, UE performs cell selection, accesses to the selected cell and resume data transmissions after RRC connection reconfiguration. This procedure will take some time in which communication between UE and eNB is not possible. In re-establishment, UE currently suspends all RBs except SRB0 so that UE and eNB cannot transmit user packets until connection re-establishment successfully completes. 

Such re-establishment procedure can be improved in NSA and SA by using split SRB and/or SCG SRB because SCG transmission of split SRB and/or SCG SRB may be still in a good condition during re-establishment. UE could maintain SRB/DRB over SCG with eNB/gNB while performing re-establishment for a new PCell.

Proposal 1: When RLF occurs, UE performs RRC Connection Re-establishment for a new PCell while maintaining SRB/DRBs over SCG (i.e. SCG SRB/DRBs, SCG transmission of split SRB/DRBs) to avoid connection interruption.

Figure 2 briefly illustrates an example of how a RRC connection is maintained over the split SRB in case of RLF. In this example, UE sets up SRB1 in a RRC Connection Establishment and then performs SCG establishment. During SCG establishment, MN may configure split SRB and/or SCG SRB for the UE.
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Figure 2: Example of RRC connection maintenance over SCG
When RLF is detected, UE initiates RRC Connection Re-establishment procedure. In re-establishment, if split SRB and/or SCG SRB is configured, UE suspends MCG transmission of split SRB but does not suspend SCG transmission of split SRB and SCG SRB. Thus, UE can maintain the RRC connection via SCG transmission of split SRB and SCG SRB during re-establishment. Alternatively, if split SRB is configured, UE does not suspend split SRB and selects only SCG transmission of split SRB during re-establishment. Thus, UE does not transmit over MCG transmission of split SRB.
Proposal 2: If split SRB is configured, UE does not suspend SCG transmission of split SRB, but suspends MCG transmission of split SRB in RRC Connection Re-establishment. Alternatively, UE does not suspend split SRB, but selects only SCG transmission of split SRB in RRC Connection Re-establishment.
Proposal 3: If SCG SRB is configured, UE does not suspend SCG SRB in RRC Connection Re-establishment.
The benefit of this operation with split SRB and/or SCG SRB is that RRC message such as measurement report can be still carried over SCG in re-establishment. In addition, since the RRC connection is still alive at this moment e.g. a few hundreds of msec, SCG transmission of split DRBs can be used to transmit user packets in re-establishment. Thus, UE need not suspend SCG transmission of all split DRBs and all SCG DRBs.

Proposal 4: UE does not suspend SCG transmission of all split DRBs and all SCG DRBs in RRC Connection Re-establishment.
In LTE, when RRC Connection Re-establishment is initiated, UE releases the entire SCG configuration, if configured, except for the DRB configuration. However, if the above proposals are agreed, it is likely that UE does not release the entire SCG configuration.

Proposal 5: UE does not release the entire SCG configuration during RRC Connection Re-establishment.

In LTE, if RLF occurs, UE selects a cell and performs re-establishment at the selected cell. This operation seems still needed even if SRB is still alive over SCG, because UE should go to a PCell in a good condition. 
Proposal 6: In RRC Connection Re-establishment, UE selects a cell for PCell of MCG and sends RRCConnectionReestablishmentRequest to the selected cell.
In LTE, if UE receives RRCConnectionReestablishment from the selected cell, UE resumes SRB1. It seems clear that UE in Rel-15 should resume MCG direct SRBs upon receiving RRCConnectionReestablishment. However, it is unclear whether UE can still use SCG SRB and/or split SRBs after receiving RRCConnectionReestablishment. 
In our view, depending on eNB/gNB decision, UE may continue to use, reconfigure, or release the SCG resources after RRCConnectionReestablishment or RRCConnectionReconfiguration. Thus, UE could suspend SCG SRB and SCG transmission of split SRBs, if configured, upon receiving RRCConnectionReestablishment. The target MN may resume, reconfigure or release the SCG SRB and SCG transmission of split SRBs after RRC Connection Re-establishment. Alternatively, UE can release SCG SRB and SCG transmission of split SRBs, if configured, upon receiving RRCConnectionReestablishment. We think that DRBs over SCG should be handled in the same way.
Proposal 7: UE resumes SRB1 and MCG transmission of all split SRBs, if configured, upon receiving RRCConnectionReestablishment. Alternatively, if split SRBs are configured, UE selects only MCG transmission of the split SRBs upon receiving RRCConnectionReestablishment.

Proposal 8: UE suspends all SCG SRB/DRBs and SCG transmission of all split SRBs/DRBs, if configured, upon receiving RRCConnectionReestablishment.
Conclusion

In conclusion, we propose the followings to support reliable RRC connectivity for NSA and SA:
Proposal 1: When RLF occurs, UE performs RRC Connection Re-establishment for a new PCell while maintaining SRB/DRBs over SCG (i.e. SCG SRB/DRBs, SCG transmission of split SRB/DRBs) to avoid connection interruption.

Proposal 2: If split SRB is configured, UE does not suspend SCG transmission of split SRB, but suspends MCG transmission of split SRB in RRC Connection Re-establishment. Alternatively, UE does not suspend split SRB, but selects only SCG transmission of split SRB in RRC Connection Re-establishment.
Proposal 3: If SCG SRB is configured, UE does not suspend SCG SRB in RRC Connection Re-establishment.
Proposal 4: UE does not suspend SCG transmission of all split DRBs and all SCG DRBs in RRC Connection Re-establishment.
Proposal 5: UE does not release the entire SCG configuration during RRC Connection Re-establishment.

Proposal 6: In RRC Connection Re-establishment, UE selects a cell for PCell of MCG and sends RRCConnectionReestablishmentRequest to the selected cell.

Proposal 7: UE resumes SRB1 and MCG transmission of all split SRBs, if configured, upon receiving RRCConnectionReestablishment. Alternatively, if split SRBs are configured, UE selects only MCG transmission of the split SRBs upon receiving RRCConnectionReestablishment.

Proposal 8: UE suspends all SCG SRB/DRBs and SCG transmission of all split SRBs/DRBs, if configured, upon receiving RRCConnectionReestablishment.
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