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Radio noise
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Sources of external noise

« Radiation from lightning discharges
(atmospheric noise due to lightening)

« Aggregated unintended radiation from electrical
machinery, electrical and electronic equipment,
power lines, or from internal combustion engine
ignition (man-made noise)

« Emissions from atmospheric gases and
hydrometeors

« The ground or other obstructions within the
antenna beam

« Galactic noise (or cosmic noise) originating from
the sun or other celestial radio sources
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External man-made radio noise

100

Environmental categories:
— City, Residential, Rural, Quiet rural

« Expressed as “external noise figure” 0

- The noise figure (F, ,) or the noise factor (f, )
Is commonly expressed by the median value of
the statistical distribution that applies to the

60

relevant category _1}_
 Components: 40
— Gaussian — ITU-R P.372 - measured
— Impulsive .

FIGURE 10

Median values of man-made noise power
for a short vertical lossless grounded monopole antenna
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External man-made radio noise measurements in Norway

 Why measure?
— The underlying data for the ITU recommendation are from early 1970s
— No previous external man-made radio noise measurements in Norway
— More electric/electronic gadgets and equipment are in use today
— Improved standards to control unwanted emissions
— Ignition noise from engines and emanations from open-air power lines probably have been reduced
— Uncertainty regarding how representative the ITU man-made noise model is for today’s society
— Results from other measurements programs indicate no increase in the man-made noise level
 Scope
— The main objective of the program was to perform external noise measurements at different
outdoor locations in the frequency range from about 30 MHz to about 200 MHz.

— The measurement setup and procedures were chosen to be compatible with the requirements of
the ITU man-made noise model, and the results were to be easily related to the ITU predictions.

FFI



Measurement setup

Omnidirectional antennas

— 30-108 MHz
— 108 — 200 MHz
 Low pass filter at 250 MHz
« Manually changeable and tunable bandpass Laptop
fi|teI‘S Comrod Dell Latitude <
. . . Pre-selection E6410
* Low noise amplifier 33 dB gain VHF108185VM filters
« Spectrum analyzer for frequency scan and 125 250 Mzl Low Noise spectrum analyser
noise Samp"ng Low Pass Filter Amp. 33 dB 020 pa
. . . N ~ | 6—
« Laptop with noise sampling program — \ []52- s M ﬁ| > o
VHF30108VM Mini-Circuits MiteqT_+15 V|
* AccumUIator 12V/110 Ah NLP-250 31- 62 MHz AU1310 Rohde & Schwarz
ZVL 6 GHz
\( Wavetek
BP-Filters 12V /110 Ah .
Accumulator
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Measurement procedures

 Noise measurements on four “interference free”
frequencies

80

— 30,45 MHz, 84,5 MHz, 114 MHz, 203 MHz
 Measurement o

— Scanning: —

* Looking for interference free frequencies 60 \

— Noise capture: \ Gaussian noisg r.m.s. at

.\]m

« Sampling every (of four) frequencies for 10 50 %

minutes, generating 6 Mega samples of data Sbove /
KT8 -

» Post processing 40
— Generating Amplitude Probability Distribution (APD) \‘*«\ / .
ingle
B T

plot 30 \ carrier
— Aplying the 37% quantile of the APD as an estimate impulse | S~ noise

Gaussian =

noise H R R it ——

of total Gaussian noise 20 noise =i i

— Calibrating the measurement chain, taking gain and
losses into account 10 "
0.001 01 1 5 10 20 37 50 70 80 90 95

— Plotting the noise figure of the Gaussian part of the Percent exceeding ordinate
external man-made noise
Amplitude Probability Distribution (APD) plot
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Received Level (dBm)
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Noise 1

Loc: Loc_13 @ 19 Aug 2013 15:23, Noise @ 194.000 MHz, 600 sec period

percent exceeding ordinate
APD plot
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Measurement locations

in total
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Frequency sweeps

Frequency Sweep
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Results and conclusion

* In general, the measured median external noise
figure in Norway showed up to be lower than
predicted by the ITU man-made noise model.

Category Average below
ITU F_,,

City (5) 4,7 dB
Residential (9) 7,9 dB
Rural (6) 6,8 dB

« Itis important to know the noise levels because
it affects the performance of radio systems

40,00

35,00 -+

30,00 +

25,00 +

20,00 4

Fam [dB]

10,00 -

5,00 -

0,00

-5,00

15,00 +

Results - measured F,,, compared to ITU F,,,,

10

o

100
Frequency [MHz]

==ITU Ci
=#=>(TU Res
<@>ITU Ru
== MED Ci
== MED Res
—8— MED Ru

FFI

12




