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Introduction
At the previous meetings there was some progress on the state modelling and state transitions for NR. This contribution attempts to further progress the area of state transition from RRC_INACTIVE to RRC_CONNECTED, addressing the aspects related to the handling of the resume procedure in case of failure.
[bookmark: _Ref178064866]Discussion
An UE in RRC_INACTIVE state sends an RRC Connection Resume message in order to resume the connection or for RAN Notification Area Update.
In case of bad radio conditions there is the possibility that resume procedure fails and remains pending because the UL (or DL) RRC message is lost.
The RRC resume procedure might fail and remain pending in case of bad radio conditions.

Figure 1 shows the case when the DL RRC message is lost due to bad radio condition
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Figure 1: Resume procedure failure due to bad DL radio condition

The RRC Connection Resume message is not received. The gNB does not receive the relevant L2 Ack, so it starts L2 retransmissions. When the maximum number of retransmission is reached (this number is implementation dependent), the gNB stays in RRC_INACTIVE state.
gNB stays in RRC_INACTIVE state if L2 Ack for RRC Connection Resume message is not received.

Figure 2 shows the case when the UL RRC message is lost due to bad radio condition.
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Figure 2: Resume procedure failure due to bad UL radio condition

gNB does not receive the RRC Connection Resume Request message and cannot respond.
In both cases, the resume procedure cannot be completed and remains pending.
In this scenario, according to [1], the UE shall enter RRC_IDLE and initiate the NAS recovery procedure. This approach is used in LTE [2], as well.
A timer (similar to T300 in Rel-13 LTE Suspend/Resume) is used to move the UE to RRC_IDLE. The timer is started when the RRC Connection Resume Request message is sent and is stopped at reception of the RRC Connection Resume.
If no answer is received, the timer expires and the UE enters RRC_IDLE, notifying higher layer about the failure to resume the RRC connection. According to [3], this triggers the recovery via NAS signalling, by means of NAS Tracking Area Update procedure.
An UE timer (similar to T300 in Rel-13 LTE Suspend/Resume) is started when the RRC Connection Resume Request message is sent, and is stopped at the reception of RRC Connection Resume message
If the timer expires, the UE transits from RRC_INACTIVE to RRC_IDLE and notifies the upper layer about the failure to resume the RRC connection

Conclusion
In section 2 we made the following observations:
1. The RRC resume procedure might fail and remain pending in case of bad radio condition
1. gNB stays in RRC_INACTIVE state if L2 Ack for RRC Connection Resume message is not received

Based on the discussion in section 2 we propose the following:
1. [bookmark: _In-sequence_SDU_delivery]An UE timer (similar to T300 in Rel-13 LTE Suspend/Resume) is started when the RRC Connection Resume Request message is sent, and is stopped at the reception of RRC Connection Resume message
1. If the timer expires, the UE transits from RRC_INACTIVE to RRC_IDLE and notifies the upper layer about the failure to resume the RRC connection
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