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N(h) = [n(h)-1]*10° 2.1)

where n(h) is the index of refraction at an altitude of 4 kilometres.
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Figure 2.1: Fading types and receiver AGC recordings [2, p.249]
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Figure 2.4: A ducting situation [4, p.133]

2.2. Probability of occurrence and 1 es of change

2.2.1. Narrow-band measurements

Owing to the fact that accurate measurements of the refractive index over a LOS path is
extremely difficult, multipath fading can not be related directly to parameters describing the
atmosphere, but must be characterised by making propagation measurements on actual paths.
One of the most extensively measured quantities is the single-frequency (narrow-band) received
power. Figure 2.5 shows a trace of the received signal power at 6GHz on a 42.5 km path during
a period of multipath fading [4]. The rapid changes in signal strength are apparent, as is the

randomness of the discrete fading ever .

For narrow-band or low capacity digital systems (<= 10 Mbits/s [5]), the statistics of single
frequency fading at the carrier frequency, determine the statistics of system performance. These
statistics are described by the time-faded-below (TFB) distribution of the fade level. For fade
levels deeper than 20dB, the fade time is proportional to the square of the relative received signal

voltage. Using this as a basis, researchers developed the results presented in the next section.

2.2.2. Narrow-band fading distributions
In the ITU-R recommendations [6], a zthod is presented for predicting narrow-band fading

distribution for any part of the world. T. path profile can be included in these calculations, but
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below the curve indicates the outage region. Figure 2.8 shows a typical curve. Note that the value

of t must be displayed as different - |ues will result in different curves.
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Figure 2.8: Typical dispersion signature or M-curve [18, p.183]

The width of the signature curve is not usually much larger than the channel bandwidth,
reflecting the fact that the most dama; g notches are the ones that occur in-band. The dip at the
centre signifies that slightly off-cent notches can be worse than centered ones because they
introduce more cross-channel interfer ce. Emshwiller was able to show, using a 2PM, that the
conditional outage probability due to multipath distortion is proportional to the mean-squared

value of the 1 - distribution.

This important scaling relationship for distortion-dominated receivers was separately derived by
Campbell and Coutts [14], who show additionally that the outage time scales with the square
of the symbol rate, 1/7. This knowledge permits the radio system investigator to measure a single
signature curve, integra tl appropr = pdf over the interior of that curve, and scale the result

by a simple rule to obtain outage for any 12 and 1/T.
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Figure 3.3: Calculated signatures for equal overall bandwidth [15, p.991]
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Figure 3.4: Calculated probability of outage versus path length [15, p.992]
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Figure 3.5: Mean-square error equalization of an ISI channel for binary data [19, p.324]
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Figure 4.1: Complex analytic representation of a linear transmission system [1, p.312]

Considering (4.20), lets derive an expression for s(?) *h(t). Notice that:

"

s(t)xh(t) - S *h(o) (4.30)
2 s() *h(D)

Re { §(O*A(D) }

Thus:

s(t)*h(t) = Re { 1/2 §(t)*h(t) } 4.31)

Now using (4.11) and (4.17):
k@) = [ $F@-T) dt (4.32)

= [ﬁ(r) Ty e

Therefore (4.20) becomes:
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5.5. Fixed complex equalizer implementation

The final simulation element needed is 1at of the equalizer. Using the same reasoning as in the
last section, it can easily be seen that 1e complex baseband equivalent of the equalizer is as
shown in figure 5.16. Each square m «<ed with an * in the figure, is a transversal filter with

optimal taps. Figure 5.17 shows the complete top-level simulation model.
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Figure 5.16: Complex equalizer model.
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Figure 5.17: Complete simulation model.
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N - identity(7)-n  Create noise matrix.

R -=8-N

z=6 Delay through system « mposed of 7 sample impulse approximation
and 7 tap equalizer.

pla) h,

p(0)
p(1)
p(2)
P - p(3)
p(4)
p(5)
p(6)

The optimal coefficients are obtained from the following formula:
w-R'P

3.483-10 "0 - 1.701-10 '0;

1.097-10° - 1.296-10°7j

1.067-10° + 6.637-10 7

W= 4116-10"° + 4.329-107j
3.044-10 '° - 1.294-10°%j
4.078-10° + 3.289-10 7]

1755-10° + 1. -10j

These optimal coefficients are now written to a file.
WR Re(W)
Wl Im(W)

WRITE(opt r 9) - WR
WRITE(opt i 9)  WI

The following section computes the effect binary quantization on the optimal coefficients.

WRmax - max(WR) Wimax - max(WI)

WRmin - min(WR) Wimin = min(WI)
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WRrb-ngi(
BN

WRrd -

WRITE(rb_rl 9) - WRrd

100

Wirb: Wmax
BN

WRITE(rb_im_9) - Wird

Wird -

The values below demonstrate the . ‘ect of the various rounding operations.
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