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The characteristics of radio channel propagation effects are most important to the performance of 

delay estimation in radio navigation and synchronization in digital communications. To further im-

prove the performance of GNSS receivers in demanding real-life situations such as navigation in 

urban areas, it has become clear that realistic channel models have to be applied. In recent years, 

radio channel models were designed based on channel sounding measurements specifically for the 

GNSS use case. 

 

This talk will consist of two parts: firstly, an introduction to GNSS radio channel modeling will be 

given using the examples of urban and rural land-mobile satellite scenarios. Secondly, the usage of 

such channel models for the prediction of the tracking performance in time-domain receiver simula-

tions will be outlined. 

 

A challenge for researchers and developers is the ability to use realistic channel models in their full 

complexity for the simulation of wide-band GNSS signals. The GNSS channel models in general 

generate time-series of channel impulse responses (CIR) based on the tapped delay line method. 

The computed CIRs consist of time-continuous Dirac-impulse-like echoes which have to be interpo-

lated at the discrete instants considered in the simulation in order to correctly represent the tempo-

ral domain and motion of the receiver and the reflectors. This interpolation step makes shifts of the 

CIRs at sub-sampling time  instances possible. 

 

A versatile GNSS signal simulation tool for time-domain simulations at sample-level with a focus on 

wave propagation effects, such as multipath or atmospheric disturbances, is introduced. The open-

source Satellite Navigation Radio Channel Signal Simulator (SNACS) uses a modular, object-

oriented approach implemented in C++. The application is designed in a fully multi-threaded way to 

provide highly accurate simulation results in a reasonable processing time. 

 

This talk will show the signal processing from a GNSS signal generator over the usage of GNSS 

channel models to the GNSS software receiver tracking component. In this way the whole simula-

tion chain from the transmitter to the receiver loops is demonstrated on a sample-by-sample basis. 


