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1. Introduction
The following was agreed in the last RAN2 meeting.
Working assumption

1 RRC_INACTIVE supports “Camped on any cell” and "Any cell selection". 

2 Consequence that in the case periodic timer expires when UE is not camped on a suitable cell will not trigger transition to IDLE.

However, there are still some issues which are not clear. For example, what is the inactive UE behaviour when an inactive UE returns to the state of ‘Camped normally’ from the state of ‘Camped on any cell’. In this contribution, we analyse the inactive UE behaviour during transition to ‘Camped normally’ from ‘Camped on any cell’ when considering periodic RNA update timer.
2. Discussion
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Fig1. State transition for inactive UE
According to 38.300 and working assumption, the cell state transition of inactive UE is similar to idle UE (see Fig1). The UE will stay at the state of ‘camped normally’ when connected UE is configured to the inactive state. It is possible that NR cell has a coverage hole. Once inactive UE enters into the coverage hole, inactive UE could find no suitable cell when performing cell re-selection procedure. Then, UE could stay at the state of ‘camped on any cell’ if only acceptable cell is found.
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Fig2: UE stays at ‘camped on any cell’ upon periodic RNA update timer expiry
In the Fig2, UE stays at the state of ‘camped on any cell’ when periodic RNA update timer expires. According to the RAN2 working assumption, UE which is not camped on a suitable cell will not trigger transition to IDLE. That means the UE at the state of ‘camped on any cell’ will still stay at the inactive state even if periodic RNA update timer expires. 

What is UE behavior when UE returns to the state of ‘Camped normally’? We propose that UE needs to perform periodic RNA update procedure immediately once UE finds the suitable cell and returns to ‘camped normally’. When the UE is configured to the inactive state, gNB will start a guard timer with a value longer than the RAN Notification Area Update timer value provided to the UE [1]. gNB will restart the guard timer once UE successfully performs periodic RNA update procedure. If this guard timer expires in RAN, the RAN shall Release signaling connection for this UE and consider this UE as idle mode. There are two cases that we need to consider.

· Case 1: The guard timer is running when UE returns to the state of ‘camped normally’ from ‘camped on any cell’.

· Case 2: The guard timer expires when UE returns to the state of ‘camped normally’ from ‘camped on any cell’.

In case1, it can avoid that RAN releases signaling connection for UE if UE performs periodic RNA update procedure immediately.
In case2, RAN has already released signaling connection and considered the UE as idle mode. If UE does not perform RNA update procedure, the RAN and UE are not consistent for UE state.
Proposal: Considering the case that UE stays at ‘camped on any cell’ upon periodic RNA update timer expiry, UE shall perform periodic RNA update once UE returns to the state of ‘camped normally’ from the state of ‘camped on any cell’.                                                                                          
Conclusion

In this contribution, the following proposal is given based on the discussion:
Proposal: Considering the case that UE stays at ‘camped on any cell’ upon periodic RNA update timer expiry, UE shall perform periodic RNA update once UE returns to the state of ‘camped normally’ from the state of ‘camped on any cell’.
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