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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].
RAN1#86 made the following agreements for DL beam management [3]:
	Agreements: The following DL L1/L2 beam management procedures are supported within one or multiple TRPs:
· P-1: is used to enable UE measurement on different TRP Tx beams to support selection of TRP Tx beams/UE Rx beam(s)
· For beamforming at TRP, it typically includes a intra/inter-TRP Tx beam sweep from a set of different beams
· For beamforming at UE, it typically includes a UE Rx beam sweep from a set of different beams
· FFS: TRP Tx beam and UE Rx beam can be determined jointly or sequentially
· P-2: is used to enable UE measurement on different TRP Tx beams to possibly change inter/intra-TRP Tx beam(s)
· From  a possibly smaller set of beams for beam refinement than in P-1
· Note: P-2 can be a special case of P-1
· P-3: is used to enable UE measurement on the same TRP Tx beam to change UE Rx beam in the case UE uses beamforming
· Strive for the same procedure design for Intra-TRP and inter-TRP beam management
· Note: UE may not know whether it is intra-TRP or inter TRP beam 
· Note: Procedures P-2&P-3 can be performed jointly and/or multiple times to achieve e.g. TRP Tx/UE Rx beam change simultaneously
· Note: Procedures P-3 may or may not have physical layer procedure spec. impact
· Support managing multiple Tx/Rx beam pairs for a UE
· Note: Assistance information from another carrier can be studied in beam management procedures
· Note that above procedure can be applied to any frequency band
· Note that above procedure can be used in single/multiple beam(s) per TRP


Related to different reciprocity assumptions in beam management procedures the following agreements were reached [3]:
	Agreements:
· Consider different channel reciprocity assumptions in beam management procedures 
· At a TRP or UE, with TX and RX channel reciprocity (full or partial) (e.g., beam reciprocity), TX beam (or RX beam) can be obtained from RX beam (or TX beam) to reduce overhead and latency
· Without TX and RX channel reciprocity, beam management procedure may require TX and RX beam sweeping in both DL and UL links
· RAN1 study different methods of determining Tx and Rx beam(s) for communication on one link direction (uplink or downlink), e.g.,
· Joint determination: Tx beam and Rx beam are determined jointly
· Separate determination: Tx beam or Rx beam are determined sequentially. 
· Multi-stage determination: for instance, coarse Tx-Rx beam determination followed by fine Tx-Rx beam determination
· Study beam management procedure with and without explicit signaling of beam(s) or beam group(s) used for transmission



In this contribution, beam management design and relation to UE’s downlink control information (DCI) monitoring is discussed. 
2	Discussion
In connected state, the UE measures strength of BS beams of the serving cell and neighbour cells as a continuous process, and provide measurement results to the BS. Based on the UE feedback, the BS determines the serving BS 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 BS 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-direction for both reception and transmission, and because UE’s capability in terms of number of TXRUs limit the number of simultaneous beams. When performing downlink control information (DCI) monitoring, i.e. “NR-PDCCH” reception, the UE should know beforehand which UE beam(s) to apply, depending on UE capability. Thus, the BS and UE should be in synch about what is the serving beam 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. For higher link robustness it may be beneficial to have serving beams associated to BS beams e.g. from the same and/or different TRPs in the cell. In that case, 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 BS.
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 BS may use BS beams more flexibly as those transmissions are explicitly scheduled via NR-PDCCH and in the scheduling grant the BS 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 BS beams from multiple TRPs using different UE side beams. Larger set of BS beams provides the BS more scheduling flexibility and 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 resources. 
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.
[bookmark: _GoBack]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 resources.
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