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1 Introduction
In RAN Plenary Meeting #80, a new study item on remote interference management for NR [1] was approved. This contribution discusses the necessity to consider a mecahnisms to reduce remote interference in beam forming.
2 Discussion
2.1  Scope of the study
Section 3 Justification of WID [1] for this study item seems to assume a macro gNodeB deployment with a low TDD frequency without beamforming for the IoT use case. But it is envisaged that beamforming will be used not only at the high frequency bands but also in the lower frequency bands. Beamforming may increase remote interference. 
Proposal1: RAN1 should consider the impact beamforming on the remote interference issue.
2.2  Beam selection mechanism considering interference to remote area
As described in TS38.214 Section 5.2.1 Channel state information framework, CSI consists of CQI, PMI, CRI, SSBRI, LI, RI and/or L1-RSRP. These CSI metrics are only related to beam quality from the point of view of the UE performing the beam measurements. These CSI metrics do not relate to the amount of interference to remote areas that this beam may cause. In the current specification, there are no mechanisms that could enable the UE to prioritize beams which cause minimum interference to remote area. 
Proposal2:RAN1 should study mechanisms that allow the UE to prioritize in beam selection beams which minimize interference to other areas.
In selecting a suitable beam, L1-RSRP is the most important metric. But in 5G systems, gNodeBs/TRPs can provide beams with very high antenna gain. Further, a UE may be within the coverage of many gNodeBs/TRPs. This situation means that a typical UE can receive a lot of acceptable beams from many gNodeBs/TRPs. Figure 1 shows a case where two TRPs are providing beams with almost the same L1-RSRP. The red area is nearer TRP (2) than TRP (1). The beam from TRP (2) is directed so that most energy of the beam goes to ground. On the other hand, only a small part of energy of the beam from TRP (1) goes to ground with the rest of its energy going in a horizontal direction thereby causing interference in neighboring TRP area. In considering the reduction of remote interference and overall system throughput performance, it would be helpful if the UE selects the beam from TRP (2) instead of the beam from TRP (1). For this to happen, the UE needs to know a beam attribute related to the potential interference level towards neighboring areas. For example, in the CSI-RS configuration, an attribute of low/high remote interference can be included. The gNodeBs/TRP can determine the attribute based on the angle of the beam in the vertical direction. Then, UE can use the attribute in addition to L1-RSRP to select suitable beams. 
Observation 1: To decide between beams of same quality, the beam to select can be distinguished by measuring the possibility to give interference towards remote areas.
Proposal 3: CSI resource configuration should include information from which the potential interference level towards remote areas can be identified.
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Figure 1 Two beams with almost same L1-RSRP quality but with different remote interference impact
3
Conclusions
In this contribution, the following proposals are made:
Proposal1: RAN1 should consider the impact beamforming on the remote interference issue.

Proposal2:RAN1 should study mechanisms that allow the UE to prioritize in beam selection beams which minimize interference to other areas.
Proposal 3: CSI resource configuration should include information from which the potential interference level towards remote areas can be identified.
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