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i The intensive demand for wireless communications has increased worldwide due
to the rapid market growth in the automotive, medical, infrastructure sectors, etc. In contrast,

the radio spectrum is a public resource that no longer has much room for wireless communications.
Multiple-input multiple-output (MIMO) is a representative technology to improve the spectrum
efficiency, which has been adopted in typical wireless standards. Since around 2010, its large-scale
extension, massive MIMO, has been extensively studied due to its capability to mitigate
interference, where the number of transmit antennas is increased as much as possible.
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