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5
Channel model descriptions

Radio wave propagation in the mobile environment can be described by multiple paths which arise due to reflection and scattering in the mobile environment. Approximating these paths as a finite number of N distinct paths, the impulse response for the radio channel may be written as:
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which is the well known tapped-delay line model. Due to scattering of each wave in the vicinity of a moving mobile, each path [image: image2.wmf]i

a

 will be the superposition of a large number of scattered waves with approximately the same delay. This superposition gives rise to time-varying fading of the path amplitudes [image: image3.wmf]i

a

, a fading which is well described by Rayleigh distributed amplitudes varying according to a classical Doppler spectrum:
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where [image: image5.wmf]l
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 is the maximum Doppler shift, a function of the mobile speed [image: image6.wmf]v

 and the wavelength[image: image7.wmf]l

. In some cases a strong direct wave or specular reflection exists which gives rise to a non-fading path, then the Doppler spectrum is:
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where [image: image9.wmf]s
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 is the Doppler frequency of the direct path, given by its direction relative to the mobile direction of movement.

The channel models presented here will be described by a number of paths, having average powers [image: image10.wmf]2
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 and relative delays [image: image11.wmf]i
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, along with their Doppler spectrum which is either classical or a direct path. The models are named TUx, RAx and HTx, where x is the mobile speed in km/h. Default mobile speeds for the models are according to Table 5.1. The relative position of the taps is for each model listed with a 0.001 (s resolution. 
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