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In RAN2 NB-IoT Ad hoc meeting [1], Radio Link Failure (RLF) was discussed and following agreements were made.
Agreements
1) At RLF, for solution 2, reestablishment is not supported so the UE would be released to Idle. For solution 18
it would be possible to do reestablishment (it is FFS if at reestablishment failure the UE would be released to
Idle, as for legacy LTE).
2) It is FFS what are the cause values used at the RRC connection release
There was no decision for release cause indication to NAS at RLF. In this contribution, we further discuss the release cause indication upon leaving RRC_CONNECTED following RLF.

Discussion
As already discussed in RAN2 Ad hoc meeting [1], release cause needs to be indicated when UE enters RRC Idle following RLF. When UE changes from ‘EMM-CONNECTED’ to ‘EMM-IDLE’ without explicit release procedure by network, the UE enter EMM-IDLE while core network (i.e. MME) still is ‘EMM-CONNECTED’. This state mismatch between UE and core network can cause DL data packet loss. In order to avoid this unusual situation, NAS signaling connection recovery needs to be triggered to make synchronization of EMM state in the UE and network. Depending on indication of release cause used at RRC connection release and/or NAS status, NAS signaling connection recovery may or may not be triggered.

In current LTE [2], RLF related actions are specified as follows: If AS security has not been activated, UE shall perform the actions upon leaving RRC_CONNECTED with release cause 'other'; otherwise, UE shall initiate connection re-establishment procedure. If re-establishment procedure fails, UE shall perform the actions upon leaving RRC_CONNECTED with release cause 'RRC connection failure'. Upon leaving RRC_CONNECTED, the UE shall indicate the release of the RRC connection to upper layers together with the release cause after resetting MAC, stopping all timers (except some types of timers), and releasing all radio resources. From NAS layer point of view, the release cause ‘RRC connection failure’ will trigger NAS signaling connection recovery procedure (i.e. TAU procedure) [3].

For solution 18, it is possible to perform RRC connection re-establishment procedure at RLF. Release cause ‘RRC connection failure’ can be used if at re-establishment failure. The release cause ‘RRC connection failure’ triggers NAS signaling connection recovery procedure.

For solution 2, UE enters Idle without NAS signaling connection recovery or re-establishment procedure since AS security is not activated. According to SA2 agreement in #113 meeting [4], a 2 packet (1 UL + 1 DL) transmission is captured as one of typical scenario (or traffic pattern). It can be seen in subsection 5.3.4B.2 Mobile Originated Data transport in Control Plane CIoT EPS optimisation with P-GW connectivity as follows:
0. The UE is ECM-IDLE
1. The UE establishes a RRC connection and sends as part of it an integrity protected NAS PDU. The NAS PDU carries the EPS Bearer ID and encrypted Uplink Data. The UE may also indicate in a Release Assistance Information in the NAS PDU whether Downlink data transmission (e.g. Acknowledgement or response to Uplink data) subsequent  to the Uplink Data transmission  is expected or not
Unless UE does not perform NAS signaling connection recovery for the above scenario, response message to the uplink data may not be successfully delivered to the UE even though the core network provides acknowledgement or response to uplink data message. This results in retransmission of the data, which is triggered by the upper layer. From AS layer point of view, in case of retransmission of the data, MO data should be transmitted once more via SRB, which is appended to the upper layer signaling compared to NAS signaling connection recovery. This relates to the more battery consumption of the UE. Given that 10 years life time of IOT devices, avoidance of unnecessary battery consumption is preferred. With this reasoning, we think NAS signaling connection recovery may be necessary for Solution 2 in cases that downlink data including response message (i.e. ACK/NACK) is expected.

Observation 1: NAS signaling connection recovery may be necessary for Solution 2.
However, in Solution 2, AS layer does not know whether the downlink data is expected or not while the NAS layer might know. 
Observation 2: AS does not know whether NAS signaling connection recovery is necessary or not.
With these observations, we think that no change is made to the cause value used at the RRC connection release for Solution 2. However, if the above observation is agreeable, NAS layer is required to determine in which cases that NAS signaling connection recovery is necessary. Thus, we prefer to send LS to CT1 on RAN2’s understanding on NAS signaling connection recovery is necessary in some cases for Solution 2.
Proposal 1: No change is made to the cause value used at the RRC connection release for Solution 2.
Proposal 2: Send LS to CT1 that NAS signaling connection recovery may be necessary for Solution 2.

Conclusion
In this contribution, it is discussed on one of the open issues regarding subsequent procedures after radio link failure and it is observed and proposed as below.
Observation 1: NAS signaling connection recovery may be necessary for Solution 2.
Observation 2: AS does not know whether NAS signaling connection recovery is necessary or not.
Proposal 1: No change is made to the cause value used at the RRC connection release for Solution 2.
Proposal 2: Send LS to CT1 that NAS signaling connection recovery may be necessary for Solution 2.
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