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Introduction
This paper discusses the procedure of paging for UE in inactive. Paging in NR can be initiated by RAN or by CN for UE in inactive, the procedure for RAN-initiated paging should only involve AS, but the procedure for CN-initiated paging should also involve the NAS which is different from RAN-initiated paging. UE distinguishes whether the paging message is initiated by RAN or CN from the different kind of UE ID included in the paging message, i.e.  a RAN UE ID which is UE identity (or UE context identity) allocated when UE transits into inactive state and is included in RAN-initiated paging , and a CN UE ID is included in CN-initiated paging.
Discussion
UE in inactive state checks both RAN UE ID and CN UE ID, if the UE finds the RAN UE ID matching with the UE_ID in paging message, the UE would be aware of that the paging is initiated by RAN, else if the CN UE ID is matching with the UE_ID in paging message, it is initiated by CN. UE will initiate different procedures according to the paging initiated by CN or RAN.
RAN-initiated paging
If the UE receives a paging message including RAN UE ID, it is initiated by RAN. UE should transit from RRC-inactive state to RRC-connected state by initiating RRC connection resume procedure. The procedure of RAN-initiated paging is as described in Figure1. 


Figure1. Procedure of RAN-initiated paging
Step1: gNB receives the data transmitted from CN to UE which is in RRC-inactive state. The gNB checks the UE context of the paging UE. If it is successful in retrieving and verifying the UE context, gNB sets the ue-identity to the RAN UE ID including in the paging message, then gNB sends the paging message on the paging occasion which is calculated according to the CN UE ID stored in UE context to be used in the calculation. Else if the UE context is retrieved or verified unsuccessfully, gNB will indicate CN to release UE context.
Step2: UE monitors the paging message on PO, and receives the paging message, when UE checks the RAN UE ID matched with the ue-identity in paging message, UE initiates the transition from RRC-inactive state to RRC-connected state upon UE finds the paging is initiated by RAN. A RRC connection resume request message which including the RAN UE ID is assembled and sent by the UE to initiate the RRC resume procedure.
Step3: gNB will check the RAN UE ID including in the message and UE context at the reception of the RRC connection resume request message. If the UE context matching with the RAN UE ID exists, gNB constructs the MSG 4 (of RA procedure) and sends the message to UE.
Step4: When UE receives the RRC connection resume message, UE enters RRC-connected state and send MSG5 (of RA procedure) to indicate gNB.
Step5: gNB receives the MSG5, RRC connection resume procedure complete. The data can be transferred between UE and CN. 
Proposal 1: If the UE receives a paging message including RAN UE ID, the UE should initiate RRC connection resume procedure to transit from RRC-inactive state to RRC-connected state.
CN-initiated paging
if the paging message including a CN UE ID, it is a CN-initiated paging message, when UE receives a CN-initiated paging, the UE considers losing connection with the gNB, so UE enters RRC-IDLE state, as agreements made at RAN2#99 meeting, UE releases UE context  and UE AS informs UE NAS about the transition. after the transition, UE AS will indicate UE NAS the paging message, then UE AS waits for the order from NAS, if NAS notifies UE to setup RRC connection, UE will transit from RRC-IDLE state to RRC-connected state by initiating RRC connection setup procedure.


Figure 2. Procedure of CN-initiated paging for UE in inactive
Step1: CN sends a paging message including the CN UE ID to gNB. gNB receives the paging message from the CN, assembles the paging message which the ue-identity is set to the CN UE ID included in the received message, and sends the paging message to UE on paging occasion calculated by CN UE ID.
Step2: UE in inactive state monitors the paging message on PO, and receives the paging message when UE checks the RAN UE ID not matched with the ue-identity in paging message but the CN UE ID matched. UE is aware of that it is a CN-initiated paging. UE enters into idle state, and indicates to NAS about RRC connection release and the CN paging message.
Step3: The paging information is provided to NAS, which in response may initiate RRC connection establishment, e.g. receives an incoming call or data transfer. If NAS indicates UE to setup RRC connection, the UE will send the RRC connection request message to gNB to initiate the RRC connection setup procedure, when UE receives the RRC connection setup message, UE enters into RRC-connected state, and sends RRC connection complete message to gNB. Then gNB initiates the UE context setup procedure and DRB configuration procedure. The data transfer from UE and CN can be performed .
Proposal 2: If the UE receives a CN-initiated paging message, the UE should enter into idle state, indicate to NAS about RRC connection release and then indicate the reception of CN paging. 
Conclusion
In this contribution, we discuss the procedure of paging and propose:
Proposal 1: If the UE receives a paging message including RAN UE ID, the UE should initiate RRC connection resume procedure to transit from RRC-inactive state to RRC-connected state.
Proposal 2: If the UE receives a CN-initiated paging message, the UE should enter into idle state, indicate to NAS about RRC connection release and then indicate the reception of CN paging. 
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