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SUMMARY

Understanding the fundamental characteristics of radio waves such as
rain attenuation, radio propagation and radio noises is essential for the
efficient use of radio spectrum in order to cope with the rapid spectrum
demands in smart society. However, it takes quite a long time to have
study results and requires high cost radio equipments, measurement data
accumulation for long term etc. Therefore, this area of study has been
studied very few and not systematically in academy, research institutes
and industry.

Our agency restarted study on this area since August 2011 and this
report describes the study results in 2012 on rain attenuation of a Korea
satellite at Ku band, comparison between measurement data and
prediction model of terrestrial broadcasting network at UHF band and
standardization of measurement procedure of radio noises.

Firstly, the Korea satellite, MuGungHwa-5, beacon signal has been
measured at Yongsan, Seoul since 2011. Rain attenuation data also were
obtained from Korea Meterological Administration, which require some
procedures of transformation for the use of radio propagation analysis.
These measured data were compared with the ITU models
(Recommendation ITU-R P. 618, etc). ITU model predicts that rain fall
rate is 47.3mm/h of annual time but our measured data is 112.8mm/h
for 0.01%. The ITU predicted data, 47.3 mm/h corresponds to 0.05% of
annual time based on the measured data. The rain attenuation of the
beacon signal is also 5dB more than that of the ITU model. This implies
that if a network operator implements its radio network based on the
ITU model related to rain attenuation, the performance of the network
would be as good as only for 99.5% even if it is expected for 99.9% for

a year.

In the analysis of radio propagation model of broadcasting network,



measured dat at open area in the line of sight in Korea is fitted better
with ITU-R Recommendation P.1546-4 than Bcast model which was
developed in the 1980 in Korea. However, the measured data at dense
area in line of sight or non-line of sight are similar to the results of
both models. In order to figure out the results clearly, more measured
data is required as well as reflection, diffraction of the radio

environment of the received point.

Finally, radio noises are measured with 3 different procedures used in
Korea. The comparison and analysis shows that the use of different
procedures result in different value of radio noises, which requires
additional steps/procedures to compensate the data measured in different
procedures. In order to avoid this avoidable additional procedures, a
standardized procedures of radio noise measurement is developed and
published as a Public notice based on analysis of the measurement
procedures of USA, Japan, Germany and ITU Recommendations. This
would facilitate the easy sharing of measured data which requires a lot

of time and efforts.
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Antenna BPF: Band Pass Filter
I LNA: Low Noise Amp
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3 dB bandwidth:e
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