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1.
Introduction
RAN2 discussed the reachability of the UEs RRC_INACTIVE at the RAN2 NR AH meeting and made following agreements.

· A UE in INACTIVE is reachable via RAN-initiated notification and CN-initiated Paging. RAN and CN paging occasions overlap and same paging/notification mechanism used.

· A RAN node can configure a UE in INACTIVE with a RAN configured paging DRX cycle (which could be UE specific configuration).
In this discussion paper, we present our view on a behavior of UE in RRC_INACTIVE upon receiving CN-initiated paging.
2.
 
Discussion
In most normal cases, the UEs in RRC_INACTIVE will respond the RAN-based paging. However, there could be cases of mis-synchronization of UE and RAN state, e.g., when a UE switched off without detach procedure or a UE moves out of RAN notification area after entering out of service. To avoid this corner cases, we can consider “periodic RAN notification area update” to notify the availability of the UE to the network like the periodic CN location update procedure. 
Proposal 1. The periodic RAN notification area update procedure is needed to avoid a mis-synchronization of UE and RAN state.

We think that the periodic RAN notification area update would cover abnormal cases sufficiently. However RAN2 already agreed that a UE in RRC_INACTVIE is reachable both via RAN-initiated notification and CN-initiated Paging, there is need to consider a behavior of UE in RRC_INACTIVE upon receiving CN-initiated paging. Since, this operation is to handle the reachability function used in RRC_IDLE, RRC_CONNECTED or subset state of RRC_CONNECTED, there would be impacts on UE.
Proposal 2. RAN2 is need to consider a behavior of a UE in RRC_INACTIVE upon receiving CN-initiated paging.
Basically, since a UE in RRC_INACTIVE is in RRC_CONNECTED, there is no need to inform UE NAS. However, when receiving CN-initiated paging, in order to respond to CN, UE NAS should know about paging. Therefore, if the ue-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers, the RRC forwards the ue-Identity and the cn-Domain(if necessary) to the upper layers.
Proposal 3. Upon receiving CN-initiated paging which matches one of the UE identities allocated by upper layers while in RRC_ INACTIVE, the RRC forwards paging record to the upper layer.
We could consider below options for responding when a UE in RRC_INACTIVE receives CN-initiated paging.
Option 1. Using RRC connection establishment procedure after transitioning RRC_IDLE
Since a UE in RRC_INACTIVE is considered as in RRC_CONNECTED or subset of RRC_CONNECTED, the upper layer will request autonomous RRC connection release to the AS, and the UE will transit to RRC_IDLE with performing process of leaving RRC_CONNECTED. After then in order to CN-initiated paging, the upper layer initiates NAS procedure such as Tracking Area Update procedure or Service Request procedure, and the AS will start initial RRC Connection establishment procedure. During RRC Connection establishment procedure, the UE could inform the network that it is a response to CN-initiated paging received in the RRC_INACTIVE in order to release UE context in anchor gNB.

Option 2. Using RRC connection resuming procedure after transitioning RRC_IDLE with suspension
Even though there is no discussion about resume procedure in NR yet, if it also is supported in NR as in LTE, we could consider using resume procedure to respond. The upper layer request autonomous RRC connection suspension to the AS, and the AS perform suspension of the RRC. Then, the upper layer initiates NAS procedure such as Tracking Area Update procedure or Service Request procedure, and the RRC will start RRC connection resume procedure. If necessary, the gNB could perform context fetch from anchor gNB.
Option 3. Using RRC connection activation procedure in RRC_INACTIVE
With this option, the UE stays in RRC_INACTIVE. Therefore, by request of the upper layer to initiate NAS procedure such as Tracking Area Update procedure or Service Request procedure, the AS will start RAN notification area update procedure. 

It depends on the network implementation, but it is natural to perform CN-initiated paging when RAN-based paging fails. Thus, in case of failure of RAN-based paging, the gNB may request NG connection release to 5G-CN for efficiency. In addition, we think that it is hard to success the RRC connection resuming procedure in abnormal cases. Therefore, to respond CN-initiated paging using the RRC connection establishment procedure after transitioning RRC_IDLE is reasonable.
Proposal 4. To respond CN-initiated paging using the RRC connection establishment procedure after transitioning RRC_IDLE is reasonable.
3.

Conclusion
In this discussion paper we have presented our views and considerations about a behavior of UEs in RRC_INACTIVE upon receiving CN-initiated paging.
Proposal 1. The periodic RAN notification area update procedure is needed to avoid a mis-synchronization of UE and RAN state.

Proposal 2. RAN2 is need to consider a behavior of a UE in RRC_INACTIVE upon receiving CN-initiated paging.

Proposal 3. Upon receiving CN-initiated paging which matches one of the UE identities allocated by upper layers while in RRC_ INACTIVE, the RRC forwards paging record to the upper layer.

Proposal 4. To respond CN-initiated paging using the RRC connection establishment procedure after transitioning RRC_IDLE is reasonable.
