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[bookmark: _Ref460855997]Introduction
In previous RAN2 meetings [1][2], some discussions were made for RAN notification area, and some agreements were achieved. The need for monitoring of both CN based paging and RAN based paging by inactive state UEs was questioned. 
This contribution provides our views on the above issue.
Discussion
When UE is in RRC_INACTIVE, it monitors the RAN based notification. If the UE cannot be reached with RAN based notification, the CN based paging may be used to reach the UE. This situation could occur if the network has released the RRC connection without notifying the UE and the UE has not performed a RNA update procedure since the release of RRC connection. Without the UE context at the RAN, RNA update procedure would not be successful hence the UE will be aware of the UE context release after a RNA update attempt. The UE falls back to the idle state and performs idle state procedures such as TA update and monitoring of CN based paging. 
The questionable situation is occurred during the time which the network has released the UE context and the UE has not attempted for a RNA update. If the network wants to notify the UE during this time, the network may initiate CN based paging as the UE context is already released at the notification. 
There are multiple methods for mitigating the above situation or mitigating the paging misses by the UE, which are listed as the followings. 
Option 1) Inform the UE of the context release by the network hence moving the UE into idle state. 
This option requires the network to page UE to resume the RRC connection, and then release the UE using RRC connection reject or RRC connection release. This will lead to unnecessary access by the UE, and increase the access load.
Option 2) Release the UE context just prior to the RNA update, based on network implementation. 
This option requires the network to know the appropriate time when to release UE context. Periodic RNA update could be used as time reference if a periodic RNA update mechanism is used in inactive state. Periodic TAU is used in legacy LTE system in addition to the event trigged TAU. Following a similar concept, it would be beneficial to introduce periodic RNA update mechanism for inactive state UE.
Option 3) UE autonomously releases RRC connection after the expiry of inactivity timer, and goes to idle. 
This is the adopted solution for state mismatch issue under TEI14 discussion. If it is also used for inactive UE, a longer inactivity timer is needed. 
Option 4) Align the paging occasion used for RAN based notification and CN based paging. The UE should be able to receive both CN based paging and RAN based notification. 
The UE is required to monitor both CN based paging and RAN based notification in the same paging occasion, which can save UE’s power consumption, increase robustness and reduce signalling. RAN based paging and CN based paging mechanism should be designed such that the UE is monitoring the RAN based paging and CN based paging at least in the same subframe. However the CN based paging mechanism for NR is still under discussion. 

As discussed above there are multiple options which could be used to mitigate the possible paging misses due to release of UE context at the RAN without informing the UE. Thus release of the UE context by the network results in out of synchronization of UE state at the network and the UE.
Proposal 1: RAN2 is requested to discuss the severity of the problem if the network release the UE context without informing the UE and possible solutions to mitigate paging misses.
Proposal 2: if inactive state UE is required to monitor both CN based and RAN based paging, the Paging Occasions for UEs monitoring CN based paging and RAN based notification should at least occurred at the same subframe to save UE battery consumption. 

Conclusion
This contribution discusses the CN based paging and RAN based notification for inactive UE. Associated proposals are:
Proposal 1: RAN2 is requested to discuss the severity of the problem if the network release the UE context without informing the UE and possible solutions to mitigate paging misses.
Proposal 2: if inactive state UE is required to monitor both CN based and RAN based paging, the Paging Occasions for UEs monitoring CN based paging and RAN based notification should at least occurred at the same subframe to save UE battery consumption. 
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