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Spatial Variation of Signal Power

ymag

Drag this surface around to 
different orientations with your 
mouse.

This is only a 2λ x 2λ patch, so 
you can imagine the rapid 
fluctuations in signal strength 
experienced by the mobile as it 
drives through. 

You can see quasiperiodicity 
(i.e., it's similar to, but not 
quite, periodic behaviour).
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Rice Fading

     Recall that, if the channel complex gain or transfer function is Gaussian with zero mean, its 
pdf is.  
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and its isoprobability contours are circles centred on the origin:
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and its magnitude and squared magnitude have Rayleigh and exponential pdfs, respectively.

     In mobile satellite systems, or in land mobile radio in suburban and rural areas, the signal is 
often received with a LOS component which gives a non-zero mean and Rice fading.  The total 
gain  
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is the sum of a constant specular (or LOS or discrete) component gs and a zero mean Gaussian 
diffuse (or scattered) component gd, so that g is a nonzero mean Gaussian variate.  The specular 
component has K times the power of the diffuse component (the Rice K-factor), so that K=0 
gives Rayleigh fading and K==>∞ gives a constant channel.  But be careful - some literature 
(mostly in the mobile satellite area) uses K as the ratio of diffuse to specular power, the 
reciprocal of the conventional definition.  The sketch shows the isoprobability contours.
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Denote the variance of the diffuse component by σ2 and use polar coordinates with r=|g|. the 
pdf of r is Rician:
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Let's see what this pdf looks like.  
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See Appendix G for more detail, if you're interested.


