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CSIRO’s	  WLAN	  Testbed	  
Carrier:	  2.4	  GHz,	  5.2	  GHz,	  40	  GHz	  
Bandwidth:	  125	  MHz	  

Time	  resolu:on:	  8	  ns	  raw,	  16	  ns	  aPer	  filtering.	  
BER	  /	  FER	  measurement	  
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Mul-gigabit	  mm-‐Wave	  PtoP	  System	  
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mm-‐Wave	  
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How	  to	  Generate	  Electromagne-c	  Wave	  
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Half wavelength, e.g. 5 mm at 30 GHz 



Half-‐Wave	  Dipole	  Radia-on	  
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http://www-antenna.ee.titech.ac.jp/~hira/hobby/edu/em/halfdip/halfdip-j.html	



Friis	  Transmission	  Formula	  
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Friis	  Transmission	  Formula	  
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Ver-cally	  Polarized	  Wave	  
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http://www.photophysics.com/tutorials/circular-dichroism-cd-spectroscopy/1-understanding-circular-dichroism	



Horizontally	  Polarized	  Wave	  
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Linearly	  Polarized	  Wave	  
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Circularly	  Polarized	  Wave	  
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Reflec-on	  and	  Refrac-on	  
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Electrical	  Proper-es	  of	  Material	  
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( )br fa [GHz]=ʹ′ε ( ) [S/m] [GHz] dfc=σ

ITU-R P.2040 Effects of building materials and structures on radiowave propagation above about 100 MHz	



Reflec-on	  and	  Transmission	  Coefficients	  
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ITU-R P.2040 
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30 GHz 
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Standing	  Wave	  
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Total	  Reflec-on	  
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Reflec-on	  of	  Parabola	  Antenna	  

Mm-‐Wave	  Propaga:on:	  Fundamentals	  and	  Models	  	  	  |	  	  Page	  24	  
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Mul-path	  
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Mul-path	  
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Mul-path	  
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Mul-path	  
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Diffrac-on	  
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Diffrac-on	  
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ScaSering	  
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ScaSering	  
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ASenua-on	  Due	  to	  Atmospheric	  Gases	  
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ITU-R P.676-10 

Line-by-line calculation 

Pressure: 1013 hPa 

Temperature: 15°C 

Water-vapor density:  

 7.5g/m3 
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ITU-R P.676-10 Path Attenuation Calculation Method 



Conclusions 

•  mmW propagation fundamentals and models covered 
(especially for terrestrial and indoor communications). 

•  mmW propagation issues related to radio astronomy and 
space communications? 


