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1. Introduction

The state mismatch problem issued from LTE occurs also in NR. In the last RAN2 meeting, RAN2 discussed the problem, and made one agreement in NR.
Use LTE solution for state mismatch due to the release procedure (i.e. based on Data Inactivity Timer (only running in RRC_CONNECTED) and upon on timer expiry transition to IDLE and NAS recovery);
Since RAN2 also agreed to add the suspend configuration into the Release message, UE cannot identify if a missing release message intended to release or suspend.

Even though gNB sent RRC release for suspend, UE just moves to IDLE according to the current RAN2 agreement. Then RRC state mismatching still happens: NW: INACTIVE and UE: IDLE.
Accordingly, one simple suggestion will be introduced in this contribution. 
2.
Discussion
2.1
RRC state mismatch problem considering RRC_Inactive
In LTE, a timer, Data Inactivity Timer was introduced to solve the RRC state mismatch problem between eNB and UE. The data inactivity timer is reused to solve the same problem in NR. On the other hand, NR has another RRC state, RRC_Inactive, and RRC release message will be also used to indicate moving to RRC_Inactive as well as RRC_Idle. If the Data Inactivity Timer is only applied, the RRC state mismatch problem can still happen especially when gNB sends a RRC release message intending to suspend. UE missing the message moves to IDLE upon the expiry of the Data Inactivity Timer, but gNB still considers that the UE is in RRC_Inactive.
Fortunately, gNB can configure the periodic RNA update timer to the UE. Upon the expiry of the timer, the gNB can expect a RNA update directly from the UE or a neighboring gNB currently camped by the UE. The RNA update can then be used for gNB to identify if the UE receives successfully the RRC release message for suspend. If the gNB receives no RNA update, it considers UE to miss the RRC message. In the specification aspect, there is no enhancement in this progress. It is needed for gNB to keep the periodic RNA update timer.
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Figure 1
RRC state mismatch problem considering RRC_Inactive
Proposal 1: No enhancement is introduced for the RRC state mismatch problem considering RRC_Inactive. The periodic RNA update can be used to identify the missing RRC release message.
2.2
Delay until moving to RRC_Idle or RRC_Inactive
In LTE, UE delays the release action in a fixed duration, 60 ms after reception of the RRC Connection Release message. The intention of the delay is to allow UE to send HARQ feedback in response of the RRC Connection Release message.
	5.3.8.3            Reception of the RRCConnectionRelease by the UE
The UE shall:

1>  except for NB-IoT, BL UEs or UEs in CE, delay the following actions defined in this sub-clause 60 ms from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;

(skipped)


RAN2 needs to discuss if the delay is applied also in NR, and if so, one further question is how long the delay is introduced. For simplicity, we can have a fixed value as in LTE. On the other hand, since various numerologies can be configured in NR, HARQ RTT would be different case by case. Accordingly, the exact value of the delay can be introduced with a worst case, e.g. with longest HARQ RTT X number of max HARQ retransmissions. 
Proposal 2: As in LTE, a fixed delay is introduced to delay the release action after reception of the RRC Connection Release message.

Proposal 3: RAN2 to discuss the value of the delay until moving to RRC_Idle or RRC_Inactive.
3. Conclusion
It is suggested that 
Proposal 1: No enhancement is introduced for the RRC state mismatch problem considering RRC_Inactive. The periodic RNA update can be used to identify the missing RRC release message.
Proposal 2: As in LTE, a fixed delay is introduced to delay the release action after reception of the RRC Connection Release message.
Proposal 3: RAN2 to discuss the value of the delay until moving to RRC_Idle or RRC_Inactive.
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