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Introduction
In this document, we discuss how to design paging in RRC_IDLE. 
Discussion
In LTE, UE in RRC_IDLE periodically monitors a paging occasion to receive a paging message. The concept of periodic paging occasion with paging DRX cycle is used to make sure that a corresponding UE receives potential transmission of paging message from the network while performing paging DRX for saving UE battery. We think that the concept of paging occasion should be also used for UEs monitoring paging in RRC_IDLE in New RAT.
Proposal 1: The concept of periodic paging occasion with paging DRX cycle is used for UEs monitoring paging in RRC_IDLE.

SA2 assumes that at least for CN paging, existing Tracking Area concept should be baseline of NG system. Thus, it seems likely that if a CN paging needs to be transmitted, 5G-CN sends paging over Tracking Area(s) for a UE in RRC_IDLE. When it comes to CN paging, it seems likely that a CN level UE identity is used for CN paging. 
Proposal 2: RAN2 assumes that CN paging is transmitted over Tracking Area(s) for a UE in RRC_IDLE.

Proposal 3: RAN2 assumes that a CN level UE identity is used for CN paging.

If the concept of periodic paging occasion with paging DRX cycle is used for UEs monitoring paging in RRC_IDLE, both the network and the UE should have the same understanding about which subframes are used for paging occasions. Thus, it seems likely to use a CN level UE identity to calculate the paging occasion. The CN level UE identity used for paging occasion does not need to be same as the CN level UE identity included in the CN paging message.
Proposal 4: The UE uses a CN level UE identity to calculate its paging occasion.

It seems likely that CN paging can be transmitted over Tracking Area(s) for a UE in RRC_IDLE. If it is the case, all cells over the Tracking Area(s) would transmit CN paging. However, it should be sufficient to transmit CN paging only at one cell where the UE is located. The other cells except the cell where the UE is located does not actually need to transmit CN paging. Those cells will perform unnecessary transmissions of CN paging and so consume resources and energy in the network side. Accordingly, we think that CN paging should be designed with consideration of those problems. 
Observation: Unnecessary transmissions of CN paging over multiple cells of Tracking Area(s) need to be avoided.

In our view, like on-demand SI delivery, gNB could send a paging message, only if UE requests delivery of the paging message. As described in Figure 1, UE could know whether there is a paging message to be delivered by receiving the paging indication in UE’s paging occasion. Only if the paging indication exists in the corresponding paging occasion, UE requests delivery of the corresponding paging message.
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Figure 1: On-demand paging delivery
In the beam-forming system, paging indication is transmitted with beam sweeping in a paging occasion. If a corresponding paging indication exists in a paging occasion, UE selects a beam(s) and performs random access to request delivery of the paging message. The paging message can be transmitted towards the UE in a unicast manner or towards more than one UE in a broadcast manner. 

The benefit of this proposal is commonality with on-demand SI delivery. If on-demand SI delivery is used, random access for request of paging message delivery and actual paging message transmission can be designed similarly with on-demand SI delivery. Reading paging indication seems not undermined in the beam-forming system because UE would periodically measure downlink beam signals.
Proposal 3: RAN2 considers studying the on-demand paging delivery mechanism for UEs in RRC_IDLE for the study on New RAT.
Conclusion

In conclusion, we propose to study the following on-demand paging delivery mechanism for UEs in RRC_IDLE for the study on New RAT.
· If a CN paging is requested by 5G-CN, gNB transmits paging indication with beam sweeping in a paging occasion.

· If a corresponding paging indication exists in a paging occasion, UE selects a beam(s) and performs random access to request delivery of the paging message.

· The paging message can be transmitted towards the UE in a unicast manner or towards more than one UE in a broadcast manner.
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