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ABSTRACT

In this paper, we consider multiuser massive multiple-input and multiple-output (MIMO) system where
multiusers simultaneously utilize massive antennas of base station (BS). With a downlink frame structure
considering pilot signals, we derive the ergodic cell capacity based on zero-forcing beamforming (ZFBF)
technique. This paper proves that the ergodic cell capacity is concave function with respect to the numbers of
BS antennas and users, and derives the optimum numbers of BS antennas and users maximizing ergodic cell
capacity. From the simulation results, it is shown that the derived numbers of BS antennas and users has the
optimum value for the maximum ergodic cell capacity, and the ergodic cell capacity with the derived optimum
values increases with respect to the transmit SNR(Signal to Noise Ratio).
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Fig. 1. ZFBF based multiuser MIMO system.
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