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Abstract; The transmission power is decreased as the increasing number of antennas in massive MIMO systems. However, the effect of
circuit power consumption is more serious when the transmitter is equipped with massive number of antennas. The system power model a-
dopted includes not only transmission power but also the fundamental power for operating the circuit at the transmitter. The EE of the
massive MIMO systems is analyzed with multi—cell using the zero forcing pre—coding scheme. Then assuming that the number of termi-
nals is given in advance,the expression between EE and the number of antennas and user terminals is obtained,and the optimal EE and
corresponding number of antennas can be worked out. The numerical result confirms the truth of the analysis, which shows that the incre-
ment of the antennas increases the average rate of the receivers, however, the corresponding increment of circuit power results in the opti-
mal EE which is related to the parameter number of terminals and transmit power. This conclusion is of great significance to the green
communication.
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