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Recently on line-of-sight paths useful are narrow
beam aerials having the gain of 45-46 dB and directi-
vity diagram width of 0.8°+ 0.9 . When there are such
values of diagram width, link stebility begins to be
effected on by variations of departure and arrival an-
gles of radiowaves due to random changes of refraction
conditions in troposphere /1-3/.

For example, when antenna gains of 39.5 dB and 45.5
dB are used, the results of investigating signal fluc-
tuations show that link stability proved better in re-
ceiving a signal with a less directivity antenna /2/.

In multipath propagation, however, deeper fadings
can be observed in using antennas having directivity
diagrams of greater width.

Conditions of experiment

This paper gives the results of comparative investigation of
gignal fluctuations at the range of 3400-3900 MHz on & line-
of-gsight path in receiving a signal with a horn-parabolic
entenna, having the gein G=39.5 dB, and in receiving a sig-
nal with & horn antenna, having the gain G=20 dB. The purpo-
gse of measurements was to find out the mechanism of fluctua-
tions on paths having multipath propagation.

The 53 km path runs within 40 km over the Baikal lake. The
frequency of 3405.5 MHz in horizontal polarization of a sou-
rce was used for the measurements which were being made whi-
le receiving a signal in two channels at a time. The measur-
ements were being made in July, and the total of recording
at & time was 215 hours roughly regular distributed during
day and night.

The results of measurements

As measurements showed, the character of a signal essential-
ly depends on the directivity of antennas used. In most cases
gignal fadings have proved more substantial while using a
weak beam receiving aerial. Very often there were observed
the situations when a signal appreciably fluctuated on a week
beam aerial, where as the signal fluctuations of a second
channel were small.

The most characteristic of the records for a weak beam aerial
were not comparatively deep fadings /the depth of 10-20 dB/
with periods of several minutes. As usual, the period of =a
clear, windless weather corresponded to deep fluctuations.
Practically, fluctuations were always marked when such weath-
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er set in after the rain.

It is characteristic that deep fadings have been recorded not
only in the morning, in the evening and at night, but also in
the day time, when fluctuations are not observed, as a rule,
on microwave radio links situated in a moderate climatic zone.
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Fig.1 gives cumulative distribution of signal levels obtained
while receiving on the antenns with G=39.5 dB /dotted curve/
and G=20 dB /line-dotted curve/. Te distribution of a signal
levels standardize to their median values and their differen-
ce was 19.5 dB that corresponds to the difference of antennas
gains. The comparison of the curves on fig.I shows that a
signal stability while receiving on a less directional anten-
na proved substantially worse than a signal stability on an
antenne with greater directivity /39.5 dB /. So the differen-
ce of signal levels is 15 dB at 0.5% time of observation.
While receiving a signel on an antemna with a wider diagram
of directivity great fluctuations can be explained only with
multipath propagetion, and arrival angles of additional waves,
propagating besides & main wave, must be greater than a half-
j?dth of/ﬁirectivity diagram of a horn-parabolic antenna
80-_—0-9 .
Evaluation of difference of arrival angles of a main wave and
e reflected one from lend surface (screening of a wave reflec-
ted with an obstacle is ignoring) shows that this difference
does not exceed & even at critical refraction.
Therefore, one may conclude that the existence of such waves
is conditioned by the reflection from stratifield inhomogenei-
ties of troposphere. Previously the measurements of refrac-
tive index of troposphere were made on this path. These mea-
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surements showed the presence of intensive elevated inhomo-
geities in high-altitude distribution of refractive index of
troposphere. They appear due to peculiarities of meteorolo-
gical processes near a coast line.

It is necessary to mark that the existence of the reflecti-
ons from stratified troposphere inhomogeneities, recorded in
a channel with a weak beam aerial, is possible when these
inhomogeneities are inclined, as evaluations show, relative-
ly to a horizontal plane. Such inclination appears possible
due to processes occuring on the boundary line "“water-land".

Comparison of experimental statistical distributions

of a signal fluctuations with theoretical ones

Iet us compare experimental statistical distributions of a
gsignal fluctuations with theoretical ones, characterizing
channels with fadings.

The paper /4/ suggests a new generalized function of fadings
distribution on paths with multipath propagation and shows
that it well approximates known theoretical distributions.
The generalized cumulative distribution has the form
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From the expresion /2/ it follows that %&(7) =05 i.e. X -is
{he relation of meanings of a random value to its median va-
ue.
Fig.1 shows some functions of distribution constructed accor
ding to /1/ for values of x=2 /Jourve 1/, o« = 1.07 /eurve
2/, %X = 20 Jeurve 3/, & = -2.5 /fcurve 4/. Curves 1, 2 with
graphic exactness approximate two path distribution and Ray-
leigh distribution according to /4/.
The given dependencies show that statistical distribution of
fadings of a signal in a channel with a horn-parabolic aeri-
al is satisfactory described with distribution /1/ when
X==2.5. For distributing the fluctuations obtained in a chan~-
nel with a weak beam aerial it is difficult to select distri-
bution with the definite wvalue of o¢ , which could approximate
experimental distribution with all time periods of observati=-
on. Fig.1 shows that experimental distribution lies between
Rayleigh and two path distributions. And within the range of
small percentage of observation time the experimental distri-
bution varies from the inclination, corresponding to Rayleigh
law, to the inclination characteristic for two path distribu-
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tion.
Conclusion

Thus, the results of experimental investigation of a signal
fadings on the line-og-sight path show that in using a com-
paratively weak beem aerial the probability of deep fadings
eppreciably increased in comparison with the reception on the
stendard entenna of a microwave radio link with a weak corre-
lation between fluctustions of a signal in both chammels.
Formerly carried out investigations of fluctuations of a sig-
nal in using & narrow beam aerial /2/ also showed the worst
stability of connection in comparison with a standard varia-
ant.

Teking this into account one may make the conclusion about
the existence of the optimum value of the width of directivi-
ty diagram of antennas.

This optimum value provides the best stability of a signal.
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