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Short course description: Introduction. RF propagation. Modes of propagation – LOS and NLOS propagation. Atmospheric effects – atmospheric refraction, the radio horizon, ducting, atmospheric attenuation. Wave propagation in the ionosphere. Communication Systems and the Link Budget-path loss, Near earth propagation model, ITU model, Egli model, Longley-Rice model. Propagation in built-up areas – Young model, Okumura model, Hatta model, COST 231 model, Lee model. Outdoor propagation models – empirical path loss models, the Okumura-Hata model, the COST 231–Hata model, and the Ikegami model. Fading and multipath characterization – large scale or normal fading, Surface Roughness, Fresnel Zones, diffraction, Quantifying Diffraction Loss. Small scale fading – delay spread, Doppler spread, channel modeling. Indoor Propagation Models – Interference, indoor propagation effects, indoor propagation modeling.

Course objectives: The goal of the course is to introduce the basic principles of radio wave propagation

Learning outcomes: After successful completion of the course, students should be able to:

· Describe the basic principles of radio wave propagation
· Elaborate on all phenomena that affect the quality of the transmission of information on the radio channel. 
· Explain the influence of atmospheric conditions on radio wave propagation, 
· Apply gained knowledge of wave radio propagation in other professional courses
· Write a research seminar paper on RF propagation based on a case study
Teaching methodology: Lectures for theoretical aspects, numerical exercises and teamwork for real-case scenarios and problem-solving through project work. 

Evaluation methods and criteria: Homework and attendance 10 %,  Project/Seminar work  40 %,  Knowledge testing in written form/Exam 50 %. Total: 100 %.

Concretization tools/ IT: Computer, projector, and different lecture apps. 
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