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MIMO Channel Analysis Method using Ray-Tracing Propagation Model
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Abstract

This paper proposes a method that estimates MIMO channel characteristics analytically using a 3D ray tracing
propagation model. We calculate the discrete spatial correlation between sub-channels by considering phase differences
of paths, and using this, estimate the mean capacity upper bound of MIMO channel by Jensen's inequality. This analysis
model is a deterministic model that do not approach stochastically through measurement nor approach statistically
through Monte-Carlo simulations, so this model has high efficiency for time and cost. And based on the electromagnetic
theory, this model may analyze quantitatively the parameters which can affect the channel capacity - antenna pattern,
polarization, mutual coupling, antenna structure and etc. This model may be used for the development of an optimal
antenna structure for MIMO systems.
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Fig. 3. Simulation environment.
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