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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 for MR-DC.
Proposals for NE-DC
When operators begin to deploy NR networks, we think that NR networks may not cover full coverage at the initial stage of deployment. If the operators already deployed LTE networks, we expect that LTE networks would initially cover wider coverage than NR networks. LTE networks may cover full coverage while NR networks may not. We think that this situation should be considered for our work on NE-DC specifications.

Observation 1: NR cells may not cover full coverage at the initial stage of NR deployment while LTE cells may cover full coverage.

If it is the case, when UE is moving around the edge of NR cells and leaving NR cells, UE would finally move to LTE cells rather than NR cells assuming that LTE provide better coverage than NR in the network. It means that UE would sometimes experience RLF/HOF at the edge of NR cells and finally re-access to a neighbouring LTE cell on intra-frequency or inter-frequency.

Observation 2: If NR coverage is not available at the edge of a serving NR cell, UE would sometimes detect RLF/HOF for MCG and then finally move to a neighbouring LTE cell on intra-frequency or inter-frequency.

Thus, it seems beneficial to allow UE to select a LTE cell connected to 5GC for RRC Re-establishment. In particular, when UE configured with NE-DC detects RLF/HOF on NR PCell, it seems beneficial that UE selects one of serving LTE cells such as LTE PSCell, considering that UE context is already available at SN of NE-DC.
Accordingly, particularly for NE-DC, we propose that the network determines whether to allow UE to select a LTE cell connected to 5GC for RRC Re-establishment. If allowed, UE may select LTE PSCell as a target cell to make RRC Re-establishment towards LTE upon detection of RLF or HOF. Support of such an inter-RAT Re-establishment will be beneficial because UE can choose a better RAT upon detection of RLF/HOF.

Proposal 1: If UE is configured with NE-DC, MgNB can configure whether or not UE is allowed to select a LTE cell (e.g. LTE PSCell) for RRC Re-establishment.
Proposal 2: If configured, upon detection of MCG RLF or HOF, UE is allowed to select a LTE cell and then perform RRC Re-establishment at the selected LTE cell.
In addition, if UE configured with NE-DC performs RRC Re-establishment at a LTE PSCell, UE may not always need to perform RACH procedure to send a RRC Re-establishment Request message. Instead, if available, UE could use either the existing UL grant or PUCCH SR to send a RRC Re-establishment Request message. 
Proposal 3: If UE has been configured with a serving LTE SCG cell, upon detection of MCG RLF or HOF, UE may send a RRC Re-establishment Request message to the LTE SCG cell, possibly without RACH procedure.

Proposals for NG-EN DC
If RRC Re-establishment is enhanced for NE DC, we could also consider applying the enhancement to NG-EN DC in the same way. Sometimes, selecting a SCG NR cell may be better than selecting a LTE cell for RRC Re-establishment. If UE has an uplink grant for SCG, UE could skip performing RACH procedure to send a RRC Re-establishment Request message to SgNB. Thus, selecting a SCG NR cell for RRC Re-establishment could reduce re-establishment delay e.g. RACH.

Observation 3: If UE has been configured with NG-EN DC, UE could select a SCG NR cell for RRC Re-establishment to reduce re-establishment delay e.g. RACH.
Accordingly, the network could determine whether to allow UE configured with NG-EN DC to select a SCG NR cell connected to 5GC for RRC Re-establishment. If allowed, UE may select NR PSCell as a target cell to make RRC Re-establishment towards NR upon detection of MCG RLF or HOF. Support of such an inter-RAT Re-establishment will be beneficial because UE can choose a better RAT upon detection of RLF/HOF.

Proposal 4: If UE is configured with NG-EN DC, MeNB can configure whether or not UE is allowed to select a NR cell (e.g. NR PSCell) for RRC Re-establishment.
Proposal 5: If configured, upon detection of MCG RLF or HOF, UE is allowed to select a NR cell and then perform RRC Re-establishment at the selected NR cell.
In addition, if UE configured with NG-EN DC performs RRC Re-establishment at a NR PSCell, UE may not always need to perform RACH procedure to send a RRC Re-establishment Request message. Instead, if available, UE could use either the existing UL grant or PUCCH SR to send a RRC Re-establishment Request message. 

Proposal 6: If UE has been configured with a serving NR SCG cell, upon detection of MCG RLF or HOF, UE may send a RRC Re-establishment Request message to the NR SCG cell, possibly without RACH procedure.
Conclusion

In conclusion, we propose to improve reliability of RRC connectivity particularly in MCG failure cases for MR-DC as follows:
Observation 1: NR cells may not cover full coverage at the initial stage of NR deployment while LTE cells may cover full coverage.

Observation 2: If NR coverage is not available at the edge of a serving NR cell, UE would sometimes detect RLF/HOF for MCG and then finally move to a neighbouring LTE cell on intra-frequency or inter-frequency.

Proposal 1: If UE is configured with NE-DC, MgNB can configure whether or not UE is allowed to select a LTE cell (e.g. LTE PSCell) for RRC Re-establishment.
Proposal 2: If configured, upon detection of MCG RLF or HOF, UE is allowed to select a LTE cell and then perform RRC Re-establishment at the selected LTE cell.
Proposal 3: If UE has been configured with a serving LTE SCG cell, upon detection of MCG RLF or HOF, UE may send a RRC Re-establishment Request message to the LTE SCG cell, possibly without RACH procedure.

Observation 3: If UE has been configured with NG-EN DC, UE could select a SCG NR cell for RRC Re-establishment to reduce re-establishment delay e.g. RACH.
Proposal 4: If UE is configured with NG-EN DC, MeNB can configure whether or not UE is allowed to select a NR cell (e.g. NR PSCell) for RRC Re-establishment.
Proposal 5: If configured, upon detection of MCG RLF or HOF, UE is allowed to select a NR cell and then perform RRC Re-establishment at the selected NR cell.
Proposal 6: If UE has been configured with a serving NR SCG cell, upon detection of MCG RLF or HOF, UE may send a RRC Re-establishment Request message to the NR SCG cell, possibly without RACH procedure.
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