Lab 1:  Small Scale Fading (Use the data measured in class.  )

1) Plot your data.  Determine the depth of fade and distance between nulls.

2) Construct the probability distribution function (PDF) of your data by following the directions below.  

It is first necessary to convert the dBm (power values measured on the spectrum analyzer) values measured into normalized voltage (vn = 10dBm/20 for n = 1, 2, ..., 100).  Then compute the average <v> of the set vn and normalize the signals to the average to produce  vn/<v>.  Convert the normalized values back into dB, that is defined as Vn = 20log)Vn/<v>).  Count the number Np of measurement points for which Vn lies in the range Vn < p + 0.5 for p = -11, -10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6, 7, 8 dB.  This gives you the PDF.  

3) Construct the cumulative distribution function (CDF) of your data.

To find the CDF, you will integrate (add up) the number of measurement points (Np) that have Vn ( p+0.5.  This means that in making this count for any value of p, you will include all the points counted for p-1, in addition to those for which Vn is between p -0.5 and p + 0.5.   This result of this count is the CDF, in percent, of the set of 100 measurements.  

4) Compare your PDF or CDF to that expected for Raleigh and Ricean distributions with different values of K.  

Raleigh:  

The Probability Density Function (PDF) of the Raleigh-distributed random variable is given by equation 5.49 in your text:
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This tells you the probability that the rms VOLTAGE will be equal to v.

The standard deviation, (, is:
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Where <v> is the average rms voltage over the sector being measured.

The Cumulative Distribution Function (CDF) of the Raleigh-distributed random variable is given by equation 5.50 of your text:
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The CDF tells you the % probability that the voltage will be above V.

Ricean:

See equation 5.55 in the text.  The Bessel Function of the zero-order can be programmed in matlab.  (do “help Bessel” for details)  Guess some values of K, calculate A, and plot this PDF against the PDF that you measured.
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