
Assignment 1, Channel modeling for wireless 
communications 

The aim of this assignment is to analyze the distribution of the received power and 
amplitudes for an indoor small range wireless system. 

Channel measurements are performed with a vector network analyzer connected to two 
broadband conical monopole antennas. These antennas can be positioned along a rail by 
stepper motors and everything is controlled with a laptop running LabView. An overview 
of the system is found below. 

 



The network analyzer measures the transfer function H(f,t) at a number of frequencies, 
both the number of points and the frequency spacing is controlled by the labview 
program. Due to frequency regulations we use the band 5100 - 5300 MHz. By moving 
the antennas between each measurement we can follow the transfer function along a 
certain line. Since the measurements take some time to perform, we must make sure that 
the channel is static. If we know the distance between the measurements we can then 
evaluate the channel response for an arbitrary receiver or transmitter speed afterwards.  

For the analysis we are interested in, e.g., the following: 

• What does the time dependent transfer function H(f,t) look like? 
• What does the time dependent impulse h(t, τ) response look like? 

o for the full bandwidth 
o for medium bandwidth 
o for a small bandwidth 

• Distribution of the transfer function, both the received amplitude and received 
power? 

• Distribution of the individual taps of the impulse response? 
• Delay spread? 50% and 90% delay window? 
• More advanced: Doppler spectra? Time and frequency correlation?  

Tasks 

Before the lab: 

Look at the environment, how would you describe it from a radio propagation point of 
view. Wavelength? Estimated coherence bandwidth? Estimated coherence time? Length 
of impulse response? 

How is the maximum length of the impulse response and time resolution of the impulse 
response related to frequency spacing and number of measurement points in the transfer 
function? 

Determine suitable measurement parameters, i.e., number of points, frequency spacing, 
antenna spacing 

During and after the lab: 

Perform the measurements for an indoor small range scenario. You will then get the 
measurement results as a Matlab file. 

Analyze the topics above, compare to theory when applicable. 

Write a short report, in groups of two, about the analysis. Hand it in, electronically 
through “Urkund” Nov. 25th, at the latest. Details on how to hand it in will follow. 


