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3D Beamforming in Multi-Antenna Cellular Networks with Randomly
Distributed Users
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“PhD Candidate, School of Electrical Engineering, Iran University of Science and Technology (IUST)
**Associated Professor, School of Electrical Engineering, Iran University of Science and Technology (IUST)

Abstract:

In this paper, the effect of using 3D beamforming (3DBF) approach in a multi-input-multiple-output
(MIMO) cellular network has been discussed. The network consists of a cell with multiple users distributed
based on a Poisson Point Process (PPP) at the area, which is a closer scenario to the real network conditions.
In this case, the number of users and their position are chosen randomly. According to the distribution of
users in the cell and the difference in their distance from the base station (BS), their vertical angles (tilt
angle) are also different. Considering downlink transmission and applying the zero forcing (ZF) precoder at
the BS to eliminate inter-user interference, we analyze the coverage probability as a function of tilt angle
and find the optimal value of tilt angle to achieve maximum coverage probability. Using numerical results,
the accuracy of calculations as well as the optimal value of tilt angle of the antenna array are confirmed.

Keywords: 3D Beamforming, PPP, Multi user MIMO, Coverage probability
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