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1	Introduction
An objective of the 5G study item [1] is to identify and develop technology components needed for new radio (NR) systems being able to use any spectrum band ranging at least up to 100 GHz. The goal is to achieve a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 [2].
In this contribution, beam management and relation to UE’s downlink control information (DCI) monitoring is discussed. RAN1#86bis made the following agreement related to control and data channel reception:
	Agreements:
· Support using same or different beams on control channel and the corresponding data channel transmissions
· FFS the antenna ports for control channel and the corresponding data channel (e.g., sharing some ports or not)
· Study detailed aspects related to beams/beam pairs indication/reporting involving usage of control and data channels and involving one or more TRPs



2	Discussion
In connected state, it is expected that for beam connected mode beam management the UE measures strength of gNB beams of the serving cell and potentially beams of neighbour cells as a continuous process, and provide measurement results to the gNB. Based on the UE feedback, the gNB determines the serving gNB beam(s) for the UE. The procedure comprises updating the set of beams that can be used to serve the UE over time [4]. 
There may be a need for separate procedures for updating the gNB beams that can be used for downlink control and data reception. That is because the UE may operate also using more narrow beams than omni-directional ones for both reception and transmission, and because UE’s capability in terms of number of TXRUs limit the number of simultaneously generated UL TX/DL RX beams. 
When performing downlink control information (DCI) monitoring, i.e. NR-PDCCH reception, the UE should know beforehand which UE beam(s) to apply on certain time domain NR-PDCCH resource region, Thus, the gNB and UE should be in synch about what is/are the serving beam(s) for the downlink control channel. It doesn’t mean that there should be only one serving NR-PDCCH beam but there can be many and those can be from multiple TRPs to provide means for increased link robustness against blockages, scheduling flexibility and load balancing possibilities transceiver units within the cell. For those it may be beneficial to have serving beams associated to gNB beams e.g. from the same and/or different TRPs in the cell. Then, there needs to be some rules and/or configuration about time domain pattern which of the beams could be used for NR-PDCCH transmission in a given subframe or NR-PDCCH time domain resource as described in high level in the Figure 1.
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a) NR-PDCCH monitoring configuration when UE has one capability to receive from one RX “beam direction”.
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b) NR-PDCCH monitoring configuration when UE has one capability to receive from one RX “beam direction”.
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c) NR-PDCCH monitoring configuration when UE has one capability to receive from two RX “beam direction”.
[bookmark: _Ref462990244]Figure 1 High level illustration of potential NR-PDCCH configuration when NR-PDCCH search space includes multiple gNB.
Observation 1: There needs to be some rules and/or configuration about time domain pattern which of the beams could be used for NR-PDCCH transmission in a given subframe or NR-PDCCH time domain resource.
For DL data and UL control and data transmissions the gNB may use gNB beams more flexibly as those transmissions are explicitly scheduled via NR-PDCCH and in the scheduling grant the gNB may signal the reference P1 beam to which the UE can align its TX and RX beam(s) for the UL transmission or DL reception, respectively. The set of candidate beams may comprise beams for which the UE needs to apply different UE beams. For instance, in case of multiple TRPs deployed in distributed manner, the UE may report strong gNB beams from multiple TRPs using different UE side beams. Larger set of gNB beams provides the gNB more scheduling flexibility and load balancing possibilities, and link robustness. Considered scenario is depicted in Figure 1 where at certain subframe the UE has pre-determined information what is reference P1 beam NR-PDCCH reception (green beam) and candidate beams for DL data, UL control and UL data. 
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[bookmark: _Ref462670298]Figure 2 NR-PDCCH and NR-PDSCH reception related beams in multi TRP case.
Proposal 1: For NR-PDCCH reception (DCI monitoring), beam management procedure should enable that UE knows a priori how to set its RX beam in certain subframe or NR-PDCCH time domain resource(s). 
3	Conclusions 
In this contribution relation between DCI monitoring and beam management procedures are discussed. Based on discussion the following observations and proposals are made:
Observation 1: There needs to be some rules and/or configuration about time domain pattern which of the beams could be used for NR-PDCCH transmission in a given subframe or NR-PDCCH time domain resource(s).
Proposal 1: For NR-PDCCH reception (DCI monitoring), beam management procedure should enable that UE knows a priori how to set its RX beam in certain subframe or NR-PDCCH time domain resource(s).
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