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ABSTRACT

In this paper, a dense cellular network is considered in which each base station equipped with multiple antennas
simultaneously communicates with multiple single-antenna users. Based on limited feedback, each user feeds back its
quantized channel state information (CSI) to its associated transmitter, and the transmitter broadcasts multiple data
streams prepared for the scheduled users using a space-division multiple access scheme. As the amount of CSI is
limited at the transmitter, the downlink throughput increases with the number feedback bits. However, the increased
number of feedback bits requires the correspondingly increased amount of uplink resources. Thus, an appropriate
balance between the downlink throughput and the uplink resource usage should be considered in realistic systems. A
net spectral efficiency defined in this context is used in this paper, and the optimal number of feedback bits that
maximizes the net spectral efficiency is analyzed. This paper particularly focuses on the case when the received signal
power is much smaller than the noise power.
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