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A wide range of radio wave propagation phenomena, including effects due to climatic factors, have a significant 
impact on radiocommunication systems performance, availability and reliability, the efficient use of the congested 
radio spectrum, and on system and network planning. These phenomena affect all terrestrial and satellite services, 
including new broadband radiocommunication systems.

Providing radio services in an ever increasingly congested and expensive radio spectrum requires that such services 
be planned to operate with optimum efficiency, ensuring that the service is provided in an adequate manner using 
the minimum amount of radio spectrum, and avoiding harmful interference to and from other systems.

This special issue of the ITU Journal will provide the latest developments concerning radio wave propagation 
modelling and phenomena that are relevant to the planning and deployment of advanced future radiocommunication 
systems and the efficient use of the radio spectrum.
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Suggested topics (but not limited to):

Fundamentals of radio 
wave propagation

• Radio wave propagation by diffraction, atmospheric refraction, 
scintillation, atmospheric duct, tropo-scatter, etc.

• Attenuation and dispersion due to atmospheric gasses, clouds, fog, 
sand, dust and precipitation, including specific attenuation model 
for rain using local rain drop size distribution.

• Attenuation due to vegetation, ground clutter and building-entry 
loss.

• Ground conductivity and permittivity, ionospheric characteristics, 
minimum and maximum transmission frequencies.

• Radiometeorology and digital maps, including radio refractivity, 
water vapor, rain drop size distribution, rain rate, the vertical 
structure of precipitation and rain height modelling.

• The use of topographic and surface coverage databases in radio 
wave propagation modelling.

• Variability of attenuation statistics and statistical aspects of 
modelling.

• Cross-polarization and anisotropy.

• Radio noise, radio emissivity of the atmosphere and ground.

• Wet antenna effects.

Radio wave propagation 
modelling methods

• Radio wave propagation modelling including path specific, path 
general, statistical and wideband-channel models.

• Models for all types of propagation paths.

• Numerical and artificial intelligence algorithms of electromagnetic 
wave propagation.

• Ground wave, sky-wave, trans-ionosphere propagation and ray-
path modelling.

• Models for the prediction of interfering and wanted signals, 
taking into account the exceedance of percentage of time and 
percentage of locations, and the statistical modelling of various 
components of loss.

• Measurement methods and data for the development and/or 
validation of propagation models.

• Channel propagation and modelling in new scenarios, such as 
massive MIMO, vehicle to vehicle, high-speed train, IoT, etc.

The impact of radio wave 
propagation modelling 
methods on link/network 
planning, optimization 
and reliability

• The impact of radio wave propagation considerations on system 
planning issues such as link budget, coverage planning, frequency 
reuse, etc.

• The impact of radio wave propagation considerations on system 
design issues such as channel coding, modulation and MIMO.

• The effect of radio wave propagation on system availability, 
reliability and diversity.

• The impact of radio wave propagation considerations on spectrum 
planning such as intersystem impact, interference and compatibility 
analysis, etc.
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