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Abstract: To accurately evaluate the performance of the hybrid millimeter wave radio frequency (RF) and
multiple input multiple output (MIMO) free space optical (FSO) relay system, the Meijer G function is
used to derive the end-to-end interruption probability, bit error rate and traversal of the hybrid mmW RF/
MIMO FSO relay system. Further, the proposed approach employs the closed analytical expression of the
capacity. The relay of the hybrid system adopts a fixed gain scheme, and the receiving end adopts an equal
gain aggregation scheme to combine multiple equivalent signals. The mmW RF channel obeys Nakagami-
m fading, whereas the FSO channel obeys the Gamma-Gamma distribution. The results of numerical sim-
ulation show that the MIMO technology can effectively alleviate the performance degradation of the hybrid

relay system caused by the intensification of atmospheric turbulence. The performance of the hybrid relay
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system is gradually enhanced by increasing the number of transceiver apertures. However, this also in-

creases the complexity of the system. Comprehensive analysis shows that the MIMO-FSO link performs

best when the number of apertures receiving the laser signal from the transmitter is equal to the number of

receiving apertures on the photo detector (i. e. two apertures).

Key words: space optical communication; hybrid radio frequency /free space optical relay system; milli-

meter wave; multiple input multiple output; fixed gain
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