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1   Introduction

In RAN2#97, support of LTE-NR tight interworking aspects were discussed and following agreements were made [1]:
Agreements

1:
For the SN/MN RRC reconfiguration requiring also MN/SN RRC reconfiguration, a MN RRC message is delivered with an embedded SN RRC message.

2
UE can be configured with an SCG SRB to allow SN RRC messages to be sent directly between UE and SN.

3:
For SN RRC reconfigurations not requiring any coordination with MN then SN RRC messages can be transported directly to the UE (or eNB implementation can be deliver it embedded within a MN RRC message)

4
Measurement reporting for mobility within the SN can be transported in SN RRC messages directly from UE to SN, if SCG SRB is configured. Detail rules for UE to select transmission path for UL message to be defined in WI.

5
These agreement do not imply that the UE has to do any reordering of RRC messages.

6
Split SRB for EN-DC is supported
In this paper, we discuss the radio link management aspects for LTE-NR tight interworking scenarios. 

2   Discussion
For LTE DC scenario, Radio Link Failure is handled based on the following procedure:

1) If radio link failure is detected for MCG, UE initiates RRC connection re-establishment procedure with the PCell. On failure of connection re-establishment procedure, UE leaves connected state.
2) If radio link failure is detected for SCG, UE suspends all SCG DRBs and SCG transmissions for split DRBs, and reports SCG failure information to MCG
As there are a few changes (e.g. SCG split bearer, direct SCG SRB, split SRB) agreed for LTE-NR interworking as compared to LTE DC, the RLF procedure may need to be visited again for the updated scenarios.

This contribution discusses UE procedure upon RLF detection for LTE-NR interworking for the case when split SRB may be configured.

2.2   Split SRB not configured

This scenario is comparable to LTE DC with the exception that direct SCG SRB can be configured for some of the SN RRC message transmissions. Since, MCG connection failure results in interruption of UE control plane connectivity with the core network, UE procedure after RLF detection at MCG should follow the LTE baseline procedure, i.e. initiation of PCell connection re-establishment procedure.
Also, interruption of SCG connection, due to detection of radio link failure, should not affect the MCG operation of CP/UP data transfer. The radio link failure of SCG can subsequently be handled by MN based on UE report of SCG failure, for e.g. change of PSCell. Hence, UE releases all the existing SCG radio bearers and sends a failure report to MN, after detection of RLF at SCG.

Observation 1 LTE baseline procedure can be followed for RLF handling when split SRB is not configured for MCG and SCG for LTE-NR tight interworking.
2.3   Split SRB configured for MCG

For the case when split SRB is configured for MCG, it is theoritically possible to continue CP connection with MN (using SCG path of split bearer) for the case when RLF is detected for MCG. But since, direct MN connectivity is absent, the UE may eventually need to perform handover to another cell to ensure link reliability. But, this is expected to increase the UE complexity with minimal performance benefits. In our opinion, this handover operation can be performed independently in advance, without associating the operation with RLF detection. For e.g., the MN can initiate the handover procedure when MCG link quality starts to deteriorate. MN can also transmit the handover command via SCG link of split bearer for the case when RLF timers are running for MCG (i.e. before RLF is detected). If UE is not able to find a suitable target for handover before RLF detection or if handover failure occurs, then UE can initiate the connection re-establishment procedure.
Observation 2 MN can provide handover command to the UE via SCG link (for the case when split bearer is configured for MCG) when MCG link quality deteriorates. UE can initiate connection re-establishment procedure if handover failure occurs or if UE is not able to find a suitable target before RLF detection.
2.4   Split SRB configured for SCG

In previous RAN2 meeting [1], it was agreed to support direct SRB at least for some of the RRC messages generated by SN. We see no reason to deviate from LTE baseline mechanism even if split SRB concept is extended for SCG SRB. For the case of MCG RLF detection, RLF recovery is required as there is no path between UE and MN. Hence UE is required to initiate connection re-establishment procedure when RLF is detected for MCG. If RLF is detected for SCG, there seems to be no singificant motivation to continue SN connectivity through MCG side of split bearer.
Observation 3 No enhancements are required for UE procedure on RLF detection for the case when split SRB is configured for SCG.
Based on the above mentioned points we believe that LTE procedure to handle radio link failure can be reused for LTE-NR interworking irrespective of deployment scenario.
Proposal 1: If radio link failure is detected for MCG, UE initiates RRC connection re-establishment procedure with the PCell.
Proposal 2: 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.

3   Conclusion
Following observations and proposals are made in this paper:
Observation 1
LTE baseline procedure can be followed for RLF handling when split SRB is not configured for MCG and SCG for LTE-NR tight interworking.
Observation 2
MN can provide handover command to the UE via SCG link (for the case when split bearer is configured for MCG) when MCG link quality deteriorates. UE can initiate connection re-establishment procedure if handover failure occurs or if UE is not able to find a suitable target before RLF detection.
Observation 3
No enhancements are required for UE procedure on RLF detection for the case when split SRB is configured for SCG.
Proposal 1:
If radio link failure is detected for MCG, UE initiates RRC connection re-establishment procedure with the PCell.

Proposal 2:
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.
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