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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.
On top of that, RAN2#98 recently made agreements for paging in RRC_INACTIVE using DRX (excludes eDRX, if supported):

· Use the same paging occasion calculation mechanism for UEs in inactive as for UEs in idle.
· The same input derived from CN UE ID and the same calculation equation is used to calculate the paging occasion for RAN-initiated paging and CN-initiated paging.
· The gNB needs to know the input derived from CN UE ID to be used in the calculation and CN UE specific DRX cycle from the NG core.
· A UE in inactive can be configured with a UE specific RAN DRX cycle over dedicated signalling.
· The UE uses the shortest of the CN UE specific DRX cycle and the cell broadcasted DRX cycle and the RAN DRX cycle. All the DRX cycle values must be multiples of each other. 
· UE specific RAN DRX cycle is released when the UE enters idle states.
· UE specific RAN DRX cycle is kept when the UE moves to one new cell in the RNA area in inactive state.
In this discussion paper, we present our view on CN-initiated paging and RAN-initiated paging.

2.
 
Discussion
2.1
RAN-initiated paging
The main purpose of the paging procedure is to find the UE in RRC_IDLE. Considering that the same paging occasion calculation mechanism is used and paging occasions can overlap, from the network point of view, the only difference between the RAN-initiated paging and the CN-initiated paging is who is responsible for the reachability function. Thus, we think that it is enough to have a single RRC paging message to page UEs in RRC_IDLE and RRC_INACTIVE.

Proposal 1. A single RRC paging message is used to page UEs in RRC_IDLE and RRC_INACTIVE.

From the UE perspective, the difference when the UE receives the RAN-initiated paging compared to CN-initiated paging is which procedure is initiated by the UE. If the UE receives the RAN-initiated paging, the UE will initiate RRC connection resume procedure, while if the UE receives the CN-initiated paging, the UE will initiate RRC connection establishment. Thus, the UE should be possible to distinguish each paging message, and ue-Identity is used for distinction. If the ue-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers, the UE can recognize that it has received CN-initiated paging.

Proposal 2. RAN-initiated paging and CN-initiated paging are distinguished by ue-Identity. 
Even if the UE is in RRC_INACTIVE, there could be a case where the RAN-initiated paging fails, e.g., due to bad signal strength. We think how to define a failure of RAN-initiated paging will depend on the network implementation. For example, a failure could be declared when the maximum number of retries of RAN paging has been reached, or when the UE does not respond to RAN paging within a pre-defined time. However, in the declaration of such a failure, the time taken for RACH procedure for resuming RRC connection should be considered by RAN, and this pre-defined time can be used as a RAN-initiated paging retransmission interval.
Proposal 3. How to declare a failure of RAN-initiated paging depends on the network implementation, but the time taken for RACH procedure for resuming RRC connection should be considered.
After the RAN-initiated paging failure declaration, RAN2 needs a discussion about how the gNB will handle the stored UE context. The anchor gNB may keep the UE context or release the UE context. Whichever option is chose, there will be no problem. If the anchor gNB keeps the UE context but the UE transits to RRC_IDLE, e.g., the UE is switched off in out of service area and on in normal service area, the gNB will transit to RRC_IDLE after the periodic RLAU timer expiry. Meanwhile, if the anchor gNB release the UE context and assumes the UE is in RRC_IDLE but the UE stays in RRC_INACTIVE, e.g., the UE moves to out of coverage for a short time and comes back into normal coverage, the UE is possible to reach via RAN-initiated notification and CN-initiated Paging.
However, we think that the probability that the UE will come back to RRC_INACTIVE after RAN-initiated paging failure seems not so big. And maintaining the allocated resources for the UE in RRC_INACTIVE until periodic RLAU timer expiry seems a waste of resources. Thus, it is reasonable to release the NG connection between the gNB and the Core network, consequently the Core network is naturally informed of the state transition of corresponding UE to ECM_IDLE.
Proposal 4. The anchor gNB releases NG connection between the anchor gNB and the core network when RAN-initiated paging fails, consequently the Core network is naturally informed of the state transition of corresponding UE to ECM_IDLE.
2.2
CN-initiated paging
Based on the foregoing, upon the UE in RRC_INACTIVE receiving the CN-initiated paging, the UE would assume that NG connection between the anchor gNB and the Core network has already been released in the network side. It means that the network transits to IDLE state. Thus, it is reasonable to align the state of the UE with the network in order to respond the CN-initiated paging. 

Upon the UE receiving the CN-initiated paging while in RRC_INACTIVE, RRC layer of the UE forwards the ue-Identity and the cn-Domain (if necessary) to the upper layers. Since a UE is still in RRC_INACTIVE, the upper layer will request autonomous RRC connection release to the AS layer, and the UE will transit to RRC_IDLE with performing process of leaving RRC_INACTIVE. After then the upper layer initiates NAS procedure such as as Tracking Area Update procedure or Service Request procedure to respond to the CN-initiated paging, and the AS will start initial RRC Connection establishment procedure. 
Proposal 5. When the UE receives the paging with ue-identity allocated by upper layer, the UE AS forward the paging record to UE NAS, and transits to RRC_IDLE by request of the upper layer.
3.

Conclusion
In this discussion paper we have presented our views and considerations about the CN-initiated paging and RAN-initiated paging and proposed the following:
Proposal 1. A single RRC paging message is used to page UEs in RRC_IDLE and RRC_INACTIVE.

Proposal 2. RAN-initiated paging and CN-initiated paging are distinguished by ue-Identity. 
Proposal 3. How to declare a failure of RAN-initiated paging depends on the network implementation, but the time taken for RACH procedure for resuming RRC connection should be considered.
Proposal 4. The anchor gNB releases NG connection between the anchor gNB and the core network when RAN-initiated paging fails, consequently the Core network is naturally informed of the state transition of corresponding UE to ECM_IDLE.
Proposal 5. When the UE receives the paging with ue-identity allocated by upper layer, the UE AS forward the paging record to UE NAS, and transits to RRC_IDLE by request of the upper layer.
