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Influence of channel correlation on the signal scintillation with

spatial diversity receiver
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Chinese Academy of Sciences, Hefei 230031, China)

Abstract: In order to explore influence of channel correlation on the signal scintillation in free space
communications system with spatial diversity receiver and provide references for design of the sub-
aperture size and its distribution, the expression of channel correlation coefficient of spatial diversity
receiver under weak fluctuation conditions was deduced in theory. The relationship between channel
correlation coefficient and signal scintillation with spatial diversity receiver was obtained. Channel
correlation coefficient under both horizontal uniform and whole layer download non-uniform turbulent
propagation paths was numerically studied. For the plane wave, there is an obvious negative correlation
property between sub-channels for aperture receiver under non-uniform turbulent propagation path. For the
spherical wave, it is similar for both turbulent non-uniform path and uniform path for aperture receiver;
the negative correlation properties are not obvious.
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Fig.1 Normalized scintillation with variant correlation coefficient
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Fig.2 Correlation coefficient under horizontal propagation path

for the plane wave

1.0

0.8}

0.6

0.4r

0.2r

Correlation coefficient b,

or
0 020406 0810 121416 1.82.0
p/(AL)lIZ

Pl 3 R I /K P £ i I 9 T 56 2R 4

Fig.3 Correlation coefficient under horizontal propagation path

for the spherical wave
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Fig.4 Correlation coefficient under download propagation path

for the plane wave
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Fig.5 Correlation coefficient under download propagation path

for the spherical wave
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