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1 Introduction
It was discussed in some papers[1][2][3] that UE can transit to idle state or network transit to idle state without or failed to notify the peer. This will lead to mismatch of state and this should be solved in NR.
This paper discusses how to solved the mismatch of state.
1 Scenario for state mismatch
In summary, the UE can transit from RRC INACTIVE to IDLE in the following scenarios [1][2]:  

1) A UE moves to an area where it cannot remain in RRC_INACTIVE;

2) A UE moves out of coverage;

3) The NW requests the transition in response to UE’s request.

4) RRC failure

However, state mismatch may be triggered by UE in some scenarios above:
For scenario2, if the UE moves out of coverage and cannot find another suitable cell to camp on for a period of time, the UE should eventually release the context and move to idle. In that case, UE are not able to notify network with its state transition, then state mismatch happened (the UE moves to idle state but the network keeps its state as inactive).

For scenario4, if UE fails to send the RRC re-activation request message in a predefined time or in the case that the transmission times exceeds a predefined max value, it is reasonable that the inactive UE initially clears the stored UE context and enters idle. Then state mismatch happened (the UE moves to idle state but the network keeps its state as inactive).
Also, network may initiate state transition from inactive to idle without notify UE to save signalling [3]. In that case, the network transits UE to idle state and clears the stored UE context, but UE still keeps its state as inactive. 
Observation 1: state mismatch for inactive to idle state transition can happen in some scenarios in NR.
2 Solution to resolve state mismatch
When the state mismatch is caused by the network, the CN considers the UE to be in idle state and expects periodical TAU from the UE. However since the UE is in inactive and it is not configured with periodical TAU, the CN will implicitly detach the UE after periodical TAU expires. So periodical RNAU should be introduced for UE in inactive and a notification of location update is sent from RAN to CN to avoid such implicitly detaching. 

To solve state mismatch triggered by the UE where the UE is in idle while the network is in inactive state, periodical RNAU can also be used. It makes network to determine that the UE is no longer in its coverage and delete its context if the network does not receive the periodic update message for some times. Additionally, there are other two implicit options to solve this problem and both the UE and the network will keep in the same state after the complete of connection setup procedure:
Option1: upon UL data, the UE in idle state will initiate connection setup procedure. 
Option2: upon DL data, RAN based paging will be triggered firstly then CN based paging will be triggered to reach UE since the UE is in idle state and does not monitor RAN paging. And UE in idle state will initiate connection setup procedure in response to CN paging. But how to guarantee lossless data forwarding during the switching from RAN based paging to CN based paging after RAN paging failure can be FFS.
Moreover, after detection of periodical RANU failure on RAN side, a notification for state transition can be send from RAN to CN, since RNAU is handled by RAN only. After receiving such notification, CN can clear the stored UE context and release the connection between CN and RAN. In that case, CN paging is triggered directly rather than RAN paging upon DL data. Then periodical RNAU can save the signalling caused by Option 2 if periodical RNAU failure happened before DL data arriving.
Proposal 1: Periodic RNAU should be supported to solve state mismatch.
Proposal 2: RAN should delete UEs context and record it as in idle state if it detects periodical RNAU failure.

Proposal 3: A notification should be send from RAN to CN to move UE to idle state in CN side upon the detection of RNAU failure on RAN side.
When the state mismatch is caused by the network, the UE may still send RNAU request message to RAN because it has no idea of its state at RAN side (UE is in inactive state, but the network keeps its state as idle). Procedures to solve state mismatch is similar as the Re-Activation procedure in [4], and please refer to it for detailed procedure. 
2 Conclusion

This contribution discusses mechanism to solve state mismatch in NR and suggests:
Observation 1: state mismatch for inactive state transition can be happened in NR.
Proposal 1: Periodic RNAU should be supported to solve state mismatch.
Proposal 2: RAN should delete UEs context and record it as in idle state if it detects period RNAU failure.

Proposal 3: A notification should be send from RAN to CN to move UE to idle state in CN side upon the detection of RANU failure on RAN side.
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