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1. Introduction

Beam is the key concept for the NR MIMO frame structure. So far, lots agreements have been reached. In RAN1 NR ad-hoc meeting, agreements regarding beam indication was agreed that:
Agreements:
· For reception of DL control channel, support indication of spatial QCL assumption between an DL RS antenna port(s), and DL RS antenna port(s) for demodulation of DL control channel 

· FFS: signaling method 
· Note: Indication may not be needed for some cases:
· For reception of DL data channel, support indication of spatial QCL assumption between DL RS antenna port(s) and DMRS antenna port(s) of DL data channel 

· FFS: which DL RS(s) to use for this purpose
· Different set of DMRS antenna port(s) for the DL data channel can be indicated as QCL with different set of RS antenna port(s)

· Option 1: Information indicating the RS antenna port(s) is indicated via DCI

· FFS: whether the information indicating the RS antenna port(s) will be assumed only for the scheduled “PDSCH” or until the next indication

· Option 2: Information indicating the RS antenna port(s) is indicated via MAC-CE, and will be assumed until the next indication

· Option 3: Information indicating the RS antenna port(s) is indicated via a combination of MAC CE and DCI
· At least one option is supported

· FFS: whether to support either or both options

· FFS: whether the information indicating the RS antenna port(s) for DMRS ports for DL control channel also applies to DMRS ports for DL data channel

· Note: Indication may not be needed for some cases:
2. Discussion
The essential motivation for introduction of beam concept into NR MIMO [1] is to fully explore the capacity for  multiple antenna systems. From this point of view, for data channel, such as PDSCH, beams shall aim to increase the spatial multiplexing gain. Consequentially, narrow beams are more suitable for PDSCH because narrow beams can achieve higher spatial capacity than wide beams. 
However, for control channels, especially for DL control channel PDCCH, higher spatial capacity may not be the primary design target. Reliability instead should be the major design target. If beam concept is applied to the PDCCH, narrow beams may suffer from limited coverage, because if the beam is changed or switched, important control information can be easily lost. Then from reliability perspective, narrow beam for PDCCH is risky. Therefore, for a UE, it is not suitable if same beam is applied for PDSCH & PDCCH simultaneously. One possible solution is that, for a UE, narrow beam is used for PDSCH while wider beam is used for PDCCH. When analog beamforming is used, it is most convenient to use many narrow beams to compose a wider beam. One example is in Fig.1 
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Fig1. Illustration of narrow & wide beam 
In Fig1, two narrow beams compose a wide beam. Narrow beams are for PDSCH and wide beams are for PDCCH. If the beams for data and control channels are configured like the usage in Fig.1, the beam used for PDSCH can be associated with the beam used for PDCCH because base station composes the wider beams through narrow beams. Such beam association relationship can be beneficial on the UE side in the sense that UE can simplify the beam selection procedure.  One example is that if UE knows the beam association relationship between PDCCH and PDSCH, once a UE selects its PDSCH beam UE can know its corresponding PDCCH beam accordingly. Otherwise, UE needs separate PDSCH & PDCCH beam selection/measurement procedures. 
When multiple beams correspond to multiple channels, such as channels in TDM, the beam association relationship can also reflect the channel association relationship. For example, some channels in PDSCH with narrow beam can be associated with a channel in PDCCH with wider beam. In that case, UE only needs to measure narrow beams or channels for the beam selection.  
Proposal: It is beneficial to study the beam association relationship between data and control channels
3. Conclusions
In this contribution, we discuss the beam relation between data and control channels. We propose that:
Proposal: It is beneficial to study the beam association relationship between data and control channels
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