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Effect of mutual coupling on the capacity of 4-element
squared antenna array MIMO systems

LI Yue-heng'? ZHAO Jing'
(1. College of Computer and Information Engineering, HoHai University, Nanjing Jiangsu
210098, China; 2. National Mobile Communications Research Laboratory, Southeast
University s Nanjing Jiangsu 210096, China)

Abstract Considering that the channel capacity of a uniformly linear array (ULA) will de-
crease rapidly with the increasing of mean angle of arrival (AoA), this paper provides a
squared antenna array (SAA) with symmetric structure. Based on the precisely derived ex-
pression of array element mutual impedance (MC), the influence of MC on the spatial corre-
lation and multiple input and multiple output(MIMO) channel capacity of SAA are first ana-
lyzed; then the stability of the channel capacity of ULA and SAA are also compared in the
case of uniformly distribution of power azimuth spectrum (PAS). Theoretical analysis and
numerical simulations show that this symmetric SAA can provide more stable channel capaci-
ty than the traditional linear array ULA due to its complementary properties among the an-
tenna array elements, suggesting that it is more suitable for the actual communication envi-
ronments.

Key words 4-element squared antenna array; mutual coupling; spatial correlation; average

receive power difference; MIMO channel capacity
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