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Introduction
The following agreements have been made on multi-beam PDCCH operation in the RAN1 #88 meeting [1].
· NR-PDCCH transmission supports robustness against beam pair link blocking
· UE can be configured to monitor NR-PDCCH on M beam pair links simultaneously, where
· M≥1. Maximum value of M may depend at least on UE capability.
· FFS: UE may choose at least one beam out of M for NR-PDCCH reception
· UE can be configured to monitor NR-PDCCH on different beam pair link(s) in different NR-PDCCH OFDM symbols
· FFS: NR-PDCCH on one beam pair link is monitored with shorter duty cycle than other beam pair link(s). 
· FFS: time granularity of configuration, e.g. slot level configuration, symbol level configuration
In view of the above agreements in 3GPP NR, we discuss design considerations for monitoring PDCCH on multi-beam pair links in this contribution.
Monitoring PDCCH on Multiple Beams
[bookmark: _Ref471386577]Multi-beam CORESET mapping
For a UE configured to monitor multiple beams, the CORESETs may be mapped on the same or different frequency resources for the beams. As shown in Figure 1, the UE is configured to monitor beams #1 and #2, The CORESET is mapped to the same frequency resources for both beams in Figures 1A and 1C, but to different frequency resources on each beam in Figures 1B and 1D. A single CORESET mapping across multiple beams may reduce the overhead in configuring or signaling the CORESET mapping; whereas different CORESET mapping across multiple beams may provide more flexibility for allocating PDCCH resources across multiple beams.
Proposal 1: NR may support multi-beam CORESETs mapped with
a. common configuration  across multiple beams, and / or 
b. different configurations across multiple beams.


Figure 1 Multi beam CORESET configuration examples -
(A), (C) Common CORESET across beams. (B), (D) Different CORESETs across beams

Multi-beam Monitoring Occasions
Flexibility in monitoring occasions design for different types of DCIs can be beneficial in supporting different functionalities and use cases. For example, NR may consider supporting different periodicities and patterns for monitoring paging occasion DCIs and UE-specific DCIs. As shown in Figure 2, the monitoring for paging occasion may occur on beams # 1, 2, 3 and 4 whereas the UE-specific DCI may be monitored only on beams 1 and 2.
Proposal 2:  NR should consider supporting different monitoring occasions for different types of DCI.



[bookmark: _Ref485310433]Figure 2 Different monitoring occasion for common and UE-specific DCI

Conclusion
In this contribution, we make the following observations on DL preemption of eMBB resources.
Proposal 1: NR may support multi-beam CORESETs mapped with
a. common configuration  across multiple beams, and/or 
b. different configurations across multiple beams.
Proposal 2:  NR should consider supporting different monitoring occasions for different types of DCI.
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