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Relevance 

 

Nowadays, network operators need to provide high-quality 

communications anytime, anywhere. This requires careful 

planning and design of a telecommunications system, the 

performance of which is highly dependent on the 

attenuation of transmitted power as it propagates through 

space. The difficulty of accurately determining path loss 

poses a significant challenge for operators who struggle 

with approximate solutions to optimize performance. Path 

losses depend on both the geometry of the environment 

and the electrical characteristics of the transmission 

medium. Thus, a tool that considers all the important 

parameters affecting the propagation of electromagnetic 

waves will greatly help in network design and timely 

delivery of improved connectivity services to the market. 

Purpose 

 

a) Develop network planning software to efficiently 

calculate path losses (e.g. urban, suburban, rural) over a 

wide range of frequencies. 

b) Obtain a more accurate asymptotic solution 

(Sommerfeld problem) of the propagation of 

electromagnetic waves over the interface between two 

media, possibly in plasma and more complex structures. 

Objectives 1. Expand the theoretical model of the propagation of 

electromagnetic waves with data from well-known 

empirical and analytical models applicable to complex 

non-planar media. 

2. Improve the solution to the Sommerfeld radiation 

problem in the spectral region and expand it to all possible 

parameters that influence the location of the reflection 

coefficient pole, including the case of plasma media and 

the THz frequency range. 

3. Develop a time-optimal and reliable software tool 

for calculating losses in external radio communication 

lines. 

4. Develop an improved empirical model for 

calculating path loss for use in urban, suburban, and rural 

conditions. 

5. Case study of real network design using 

NOVELPATH simulator. 

6.  Solve the Sommerfeld radiation problem for 

additional cases of practical importance. 

Expected and achieved results 

 

      A new theoretical model of electromagnetic wave 

propagation for terrestrial communications has been 

developed, taking into account data from well-known 

empirical and analytical models that are directly applicable 



to urban, suburban and rural areas; detailed comparison of 

the results of the analytical method with numerical 

solutions in the spectral domain, as well as determination 

of the limits of applicability of the analytical method. 

A time-optimal and reliable software tool for 

calculating losses in outdoor radio links (NOVEPATH 

simulator), a software package for radio visibility network 

design that provides “real” data with minimal need for field 

measurements; use of the exact solution of the Sommerfeld 

radiation problem in mathematical modeling as a 

simulation platform for obtaining empirical models; open 

space monitoring activities - urban, suburban, rural and 

open space scenarios from hectometer to centimeter 

waves, data approximation and alignment of path loss 

correction factors. 

Comparison of accuracy and convergence time of 

alternative solutions with NOVEPATH in a real scenario; 

short-wave asymptotic solution of the Somerfeld problem 

in the GT wave range for various media. 
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