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Performance Estimation of Circular Polarization Diversity
Effect Considering XPD Factor in Indoor

Wireless Environments

Jin-Heung Kim

Department of Telecommunications Engineering
Graduate School

Pukyong National University

Abstract

Recently, in high-speed radio-wave data transmission, application of
channel coding, multi-carrier transmission, and diversity techniques
are required to reduce multipath Rayleigh fading. In this paper, I
analyzed new two-branch polarization diversity at the receiving end
of a link which a transmitter emits circularly polarized wave. In
wireless radio environment, diversity technique is very useful method
for combating multi-path fading. Both space diversity and polarization
diversity have been mainly utilized in the base station diversity
reception system. In general, it is also well known that effective
diversity can be achieved by the correlation coefficient as long as the
value is less than approximately 0.7. In this paper, I studied a new
circular polarization diversity reception scheme in which circularly
polarized signals radiated from the transmitting end are received by

two linear polarized base station antenna with an (£ o) angle.
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An expression of correlation coefficient considered XPD(Cross
Polarization Discrimination) factor for the circular polarization
diversity model is derived from oblique incidence which the elevation
angle is not occurs. And also, I estimate the performance of circular
polarization diversity system from the measurement data which are
carried out in an indoor NLOS(Non Line of sight) environment.

I have studied that the circular polarization diversity system, it was
found that correlation coefficient value of the proposed circular
polarization diversity system show lower value than that of
conventional linear polarization diversity. To estimate proposed system
performance, I have also measured propagation characteristic with a
vehicle in motion using the implemented circular and conventional
polarization ~ diversity systems in indoor NLOS propagation
environments. From the measurement results, it was also found that
the proposed circular polarization diversity scheme has better
diversity gain than that of the conventional linear polarization

diversity in an indoor propagation environment.
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