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1 Introduction
At RAN2#91bis, a simplified RRC state machine was agreed and it was left FFS if RRC connection re-establishment is needed. 
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In this document, we discuss the need for RRC Connection Re-establishment procedure for the control plane solution.
2 Discussion
In LTE, the RRC Connection re-establishment is only triggered after security has been activated and is used to re-establish the RRC connection, which involves the resumption of SRB1 operation, the re-activation of security and the configuration of the PCell. It is followed by a RRC Connection Reconfiguration procedure to re-establish and resume SRB2 and all DRBs that have been suspended. If the RRC connection re-establishment fails (e.g. because the eNB cannot get the UE context), the connection is released and NAS is informed that the connection has been released due to "RRC connection failure" so NAS can initiate recovery of the NAS signalling connection if needed.

In NB-IoT C-Plane solution, there is no access stratum security and only SRB1 is supported, so the benefit of having RRC Connection re-establishment would be very limited. It has been argued that having connection re-establishment at L23 would save signalling compared to a re-establishment at higher layer. This may be true but, in NB-IoT, the UEs are mostly stationary and the RRC connection very short lived, so radio link failure should be a fairly rare event, and this should be acceptable.
Proposal 1: RRC connection re-establishment is not supported

Proposal 2: When a Radio Link failure occurs, the RRC connection is released and NAS is notified with the release cause "RRC connection failure" so NAS can initiate recovery of the NAS signalling connection as needed. 
The RRC specification indicates that RRC notifies NAS in case that mobility (i.e. handover, RRC connection re-establishment) has occurred before the successful delivery of ULInformationTransfer messages has been confirmed by lower layers (RLC ACK). The same behaviour should apply when the connection is released due to radio link failure in NB-IOT C-plane solution, so NAS can take appropriate actions, e.g. notify the application that the data may not have been delivered.
Proposal 3: RRC notifies NAS in case that radio link failure occurs before the successful delivery of ULInformationTransfer messages has been confirmed by lower layers (RLC ACK).
3 Conclusion

In this document, we have discussed radio link failure and recovery in NB-IoT for the Control plane solution and we have the following proposals:

Proposal 1: RRC connection re-establishment is not supported
Proposal 2: When a Radio Link failure occurs, the RRC connection is released and NAS is notified with the release cause "RRC connection failure" so NAS can initiate recovery of the NAS signalling connection as needed. 

Proposal 3: RRC notifies NAS in case that radio link failure occurs before the successful delivery of ULInformationTransfer messages has been confirmed by lower layers (RLC ACK).
4
References

[1] 3GPP TS 36.331 v12.6.0 Radio Resource Control (RRC); Protocol specification










2/2


