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1 Introduction
In RAN1#87 meetings, RAN1 agreed to support beam sweeping for paging in multi-beam operation. In this paper, we will discuss the NR paging mechanism in the high frequency scenario based on RAN1’s agreements.
2 Discussion
For multi-beam operation, the gNB does not know which beam to use in order to reach the idle mode UEs. Without requiring beam reporting to update or re-establish beam pair links, gNB TX beam sweeping is needed for paging, targeting to cover the whole NR cell. For this reason, if the remaining resources beside the SS blocks are sufficient, Alt-1 captured in the RAN1 agreements, i.e., multiplexing paging with SS blocks, appears to be the most promising approach for transmitting paging, which is addressed to the whole cell. This can save the overhead of using another round of beam sweeping for paging. 
Proposal 1: The length of one PO in high frequency is one period of beam sweeping.

In one beam sweeping period, the same paging message is sent in all the beams. If the UE receives the paging message, the UE does not need to continue to monitor the paging in the beam sweeping period until the next PO arrives. This benefits UE power saving.

To facilitate this approach, the paging DRX cycle can be defined as an integer multiple of the periodicity of beam sweeping, assuming the beam sweeping period is aligned with the frame structure (e.g. beam sweeping period is an integer multiple or divisor of the frame length). After wake-up from idle mode, the UE first acquires candidate beam pairs via listening to the periodic beam sweeping. The amount of time the UE needs to listen in advance depends on the number of beams the UE needs to sweep and the periodicity of beam sweeping. After that, a UE can receive paging at the expected paging occasion, which should be expressed in terms of an indexed period of beam sweeping, within one paging period. The indexed period can be calculated, e.g. based on the UE ID in order to distribute all the UEs in different beam sweeping periods as evenly as possible, e.g. by a hash function similar to that used in LTE.
An example of paging DRX cycle/occasion defined based on beam sweeping period is given in Figure 1.
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Figure 1 Illustration of paging DRX cycle/occasion defined based on beam sweeping period
Based on the discussions above, we have the following proposals:
Proposal 2: Paging DRX cycle is defined as multiples of the beam sweeping periodicity.
Proposal 3: Support using indexed period of beam sweeping as reference for defining paging occasions.

Proposal 4: In one paging period, the UEs should be distributed in different beam sweeping periods as evenly as possible.
3 Conclusion

The paper discusses the paging mechanism in high frequency and we propose:
Proposal 1: The length of one PO in high frequency is one period of beam sweeping.

Proposal 2: Paging DRX cycle is defined as multiples of the beam sweeping periodicity.
Proposal 3: Support using indexed period of beam sweeping as reference for defining paging occasions.

Proposal 4: In one paging period, the UEs should be distributed in different beam sweeping periods as evenly as possible.
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