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1 Introduction
During RAN2#93bis, there were the following agreements relevant to the recovery from RLF:
	· We confirm that for Solution 18 (i.e. UP Optimisation Solution), RRC Connection Re-establishment should be performed due to radio link failure (as in legacy LTE, because AS security is activated).

· We confirm that once AS security activated (when at least UP Optimisation Solution is used), if RRC Connection re-establishment fails, the UE considers the RRC connection is released with release cause “RRC Connection Failure” to trigger NAS recovery.


In this paper, the remaining issues relevant to RLF of UP solution will be analyzed further.
2 Discussion
Based on the agreement, it means that once RRC Connection re-establishment fails, the UE will be into idle mode and release its context fully. If NAS recovery can be triggered immediately or another data transmission is arrived later, the UE has to establish its connection from initial stage (all context including security info) which means more message exchange with more power consumption and time consumption.
Observation 1: That UE release its context due to failure of RRC Connection re-establishment will cause more power consumption for UE while initiating another connection.
Considering the poor coverage for NB-IoT, RLF might happen more frequently than normal LTE system, therefore more robust procedure of recovery from RLF should be considered in NB-IoT.
If eNB has the stored ResumeID (i.e. assuming that the suspended UE/eNB can keep the previous ResumeID as partial of AS context before assigning a new one), then eNB can send re-establishment reject message with suspend indication; with this suspend indication, both the UE and the eNB do not need to release its context and the following NAS recovery could start from Resume procedure.
Proposal 1: Suspend indication in RRCConnectionReestablishmentReject message if eNB has the stored ResumeID.
If eNB has no stored ResumeID (i.e. no suspension procedure yet), then eNB may send re-establishment reject message with ResumeID; with this info, both UE and eNB do not need to release its context and the following NAS recovery could start from Resume procedure. But since existing re-establishment reject message was sent on SRB0, if security procedure is required to protect ResumeID, additional mechanism should be considered, i.e. re-establishment reject message on SRB1 in case ResumeID is included, which may cause additional complexity, and the potential impact might not be solved at this stage.
On the other hand, considering that after activated AS security and RRC connection reconfirmation procedure, most AS context for Resume should be ready, therefore it is suggested that RAN2 consider the possibility to assign ResumeID earlier than Release (i.e. ResumeID is assigned by RRCConnectionReconfiguration message) to allow more robust Resume recovery procedure; by this way, UE and eNB can easily have further Resume procedure in case of re-establishment fails.
Proposal 2: It is suggested that RAN2 consider assigning ResumeID earlier than Release, i.e. ResumeID is assigned by RRCConnectionReconfiguration message.
3 Conclusion

Based on the analysis, we have the following proposals:
Observation 1: That UE release its context due to failure of RRC Connection re-establishment will cause more power consumption for UE while initiating another connection.

Proposal 1: Suspend indication in RRCConnectionReestablishmentReject message if eNB has the stored ResumeID.
Proposal 2: It is suggested that RAN2 consider assigning ResumeID earlier than Release, i.e. ResumeID is assigned by RRCConnectionReconfiguration message.
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