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[Abstract]

In this paper, we investigated the performance of directional and omnidirectional precoding schemes when transmitting to
improve downlink performance in massive MIMO. Omnidirectional precoding was used to broadcast a common signal, such as
a synchronization or control signal, to all users. The main purpose of omnidirectional precoding is to design the precoding
matrix so that the signal transmitted in the downlink is the same in all directions and emitted with maximum energy. We
propose a flexible omnidirectional precoding method for full-dimensional massive MIMO that can set the spatial coverage
range to less than 120 degrees. The constraints of omnidirectionality of all antennas, equal transmit power, and maximum
transmit rate are used to design the encoding matrix of the proposed method. The performance was evaluated in terms of
spatial coverage by considering changing the spatial coverage of the antenna array by changing the distance between

neighboring antennas in the antenna array.
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