
  
Design a transmitting earth station to provide a clear air C/N of 30 dB in a Ku-band transponder at a 
frequency of 14.15 GHz. The gain of the satellite Ku-band receiving antenna is 31 dB. Use an up-link 
antenna with a diameter of 5 m and an aperture efficiency of 68%, and find the up-link transmitted 
power required to achieve the required C/N. The up-link earth station is located on the 2 dB contour of 
the satellite footprint. Allow 1.0 dB on the uplink for miscellaneous and clear air losses. Use the path 
length to the satellite of 38500 km. The noise bandwidth is 27 MHz (corresponding to 27 Msps QPSK). 
And the receiver system noise temperature is 500 K. 

 
(Boltzman's constant = -228.6 dBW/K/Hz) 
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