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1
Introduction
There were lots of agreements on the state transition from INACTIVE to IDLE in case of:

1) failure of all resume procedures;

2) receiving CN initiating paging;

3) reselecting into other RAT;

In this document, we will further discuss the other potential cases for INACTIVE to transit into IDLE.
2
Discussion
Currently, for an inactive UE, it will perform cell reselection procedure if current cell quality cannot meet the defined criterion. Due to possibly unexpected network deployment, it is possible that in some locations the inactive UE cannot find any suitable cell to camp and is out of service.  It is possible that no other suitable cell can be found although “inactive” UE performs PLMN selection. It is reasonable to consider a timer when the inactive UE detects out of service. If the period is overlapped with the paging occasion(s) of the UE, it is possible that the UE misses the paging. 
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Fig 1. State transition for UE unable to found suitable cell
For this case, the network will fail to find the UE. From network purpose, it is possible to delete the UE context and consider the UE as idle. In this way, there is possible state mismatch between UE and network. Therefore, it is reasonable for the inactive UE to clear the stored UE context and enter idle if no suitable cell can be found upon the timer expired. 
Proposal 1: The inactive UE enters idle state when the UE cannot find the suitable cell for a period of time.
In LTE R14, DataInactivityTimer is introduced to control Data inactivity operation. When the dataInactivityTimer expires, UE will perform actions upon leaving RRC_CONNECTED state. It is expected to avoid potential state mismatch at UE and network sides.  This also avoids signalling overhead without RRC message to reconfigure UE into idle.
Taking into consideration state transition from inactive to idle, similar solution can be used. When the network configures UE into inactive, an inactivity timer is simultaneously included. Subsequently, the UE enters inactive state and starts the timer. The UE will restart the timer whenever data /signalling are sent /received. The RNAU or TAU will not impact the running of the inactivity timer. If the timer expires, UE automatically leaves RRC_INACTIVE state and enters RRC_IDLE state. At the same time, network is also assumed to run the similar scheme to avoid potential state mismatch. Theoretically speaking, the inactivity timer can be set longer than periodic RNA timer, e.g., multiple periodic RNA timer as potential implementation.
Proposal 2: The inactive UE enters idle if the preconfigured inactivity timer expires.
3
Conclusion
By analysing the detailed cases and potential solutions for UEs in inactive state to transit into idle state, we made the following proposals in NR:
Proposal 1: The inactive UE enters idle state when the UE cannot find the suitable cell for a period of time.
Proposal2: The inactive UE enters idle if the preconfigured inactivity timer expires.
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