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A satellite data transmission system transmits data at 6.176 Mbps using QPSK. The satellite link 
uses ideal RRC filters with α=0.5. At the receiving terminal the clear air value of overall (C/N)o  is 
17.0 dB and the implementation margin of the QPSK demodulator is 1 dB. 
 

a. What is the symbol rate? 
 
Rs=Rb/log2(4)=3.088 Msps 

  
b. What is the bandwidth occupied by this signal, and the noise bandwidth of the receiver 

for this signal? 
 
B= Rs(1+ α)= Rs(1.5)=4.632 MHz 
Bn= Rs=3.088 MHz 
 
 
c. Find the BER at the receiver output and the average time between errors. (Tables 

attached) 
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C/N=17-1=16dB   equivalent to 39.8107 
 

( )1 39.8107 1erfc erfc 4.4615
2 2 2QPSKBER

 
= =  

 
 

Using linear interpolation erfc(4.4615)= 2.85E-10+.0015/(4.47-4.46)*(2.6-2.85)*1E-10 
=2.8125E-10 
BERQPSK=1.4062E-010 
 
Average time between errors=1/BER/Rb= 1151.41 sec  = about 19.19 min =about .0.3198 of an 
hour  
d. Rain affects the downlink from the satellite and the overall C/N ratio in the receiver falls 

by 3.0 dB. What is the bit error rate now? 
 

C/N=17-3-1=13dB   equivalent to 19.9526 
 

( )1 19.9526 1erfc erfc 3.1585
2 2 2QPSKBER

 
= =  

 
 

Using linear interpolation erfc(3.1585)= 8.41E-6+.0085/(3.16-3.15)*(7.87-8.41)*1E-6 
 =7.9510e-006 
BERQPSK=3.9755e-006 

 
Extra work:  average time between errors=0.0407 sec= about 1/0.0407 =24.5527errors/sec!  
Notice the big difference due to rain loss 
_____________________________________________________________________ 
  Good Luck, Dr. Ali Muqaibel 
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