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Generalized Vector Channel Model for Communication Systems Using
Antenna Arrays and Implementation of the Spatial Channel Simulator
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ABSTRACT

In this paper, we propose a generalized vector channel model for wireless communication systems using
antenna arrays. The proposed channel model reflects path loss, spatial-temporal variation of shadowing, multipath
fading, Doppler effect, spatial distribution of local scatterers and delay spread due to remote dominant scatterers.
In addition, we use a discrete ray model in which respective ray signal experiences independent shadowing,
fading and Doppler shift, and impinges on antenna arrays at a distinct angle. Based on the proposed model, we
derive the relations on the spatial and temporal correlations of the received signals and implement a spatial
channel simulator. By comparing the theoretical values with the simulated ones, we verify the effectiveness of the
implemented simulator. The simulator is then used to generate an arbitrary channel impulse response and to

analyze the channel characteristics under various environments.
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