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Introduction
In this document, we further discuss some details about CN paging DRX for UEs in RRC_IDLE.
Discussion
In Rel-8, LTE provides 10-bit SFN to UEs in RRC_IDLE, so that I-DRX cycle is limited up to 210. Thus, REL-8 UE in RRC_IDLE could not sleep more than 10.24 seconds. In Rel-13, I-DRX length in LTE is extended with eDRX. Thus, UE power saving performance for RRC_IDLE was improved with eDRX.

In our view, it is beneficial for NR system to support longer DRX cycle than 10.24 seconds for UEs in RRC_IDLE. One simple approach of achieving such power efficiency is to support more than 10-bit SFN and to allow UEs in RRC_IDLE to use such a long SFN.
Proposal 1: The DRX cycle for CN paging in NR should support a longer length than 10.24 seconds with long SFN for UEs in RRC_IDLE.
In LTE eDRX, UE is required to monitor multiple Paging Occasions with a paging DRX cycle for each extended DRX cycle. Thus, LTE UE supporting eDRX in RRC_IDLE uses two levels of DRX cycles. It is mainly due to the fact that the extended DRX cycle was introduced later. However, we wonder if such two levels of DRX cycles should be reused for NR paging. Rather, to avoid complexity, we prefer to use only one level of DRX cycle for UEs in RRC_IDLE.

Moreover, LTE UE monitors multiple Paging Occasions with a paging DRX cycle which could be configured e.g. with 640ms or 1280ms. If the paging DRX cycle becomes longer, the network should buffer paging messages longer. Repetition of the same paging message with a long paging DRX cycle will increase burden of buffering paging messages in the network. 
Meanwhile, for UE power saving, we may better save UE power by avoiding wake-up with a cycle of a few seconds or several hundreds of milliseconds for UE configured with a cycle of e.g. several tens of seconds. In addition, if UE monitors multiple N paging occasions occurring e.g. every 10 or 20ms for each Paging DRX cycle e.g. with 20 seconds, UE may be able to avoid tracking a beam for each paging occasion. 
Accordingly, we propose that gNB should be allowed to configure the number of multiple Paging Occasions that UE should monitor within one or a few Paging Frames for each Paging DRX cycle for supporting reliable paging reception. Namely, depending on configuration from gNB, UE may monitor multiple Paging Occasions within one or a few Paging Frames for each Paging DRX cycle.
Proposal 2: UE in RRC_IDLE monitors Paging Occasions only with one level of Paging DRX cycle which can support a longer cycle than 10 seconds.

Proposal 3: gNB configures the number of multiple Paging Occasions that UE should monitor PDCCH within one or a few Paging Frames for each Paging DRX cycle for supporting reliable paging reception.
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Figure 1: An example of multiple Paging Occasions in a Paging DRX cycle for a UE

Conclusion

In conclusion, we propose to agree the following proposals for paging DRX for UEs:
Proposal 1: The DRX cycle for CN paging in NR should support a longer length than 10.24 seconds with long SFN for UEs in RRC_IDLE.

Proposal 2: UE in RRC_IDLE monitors Paging Occasions only with one level of Paging DRX cycle.

Proposal 3: gNB configures the number of multiple Paging Occasions that UE should monitor within one or a few Paging Frames for each Paging DRX cycle for supporting reliable paging reception.
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