
Concordia University 
Department of Electrical & Computer Engineering 

ELEC 6831 – Digital Transmission Systems 
Thursday December 8, 2016 

Duration: 180 minutes 

 
You are allowed two 8.5*11 inch formula sheet. Anything may be written on this sheet. 
Non programmable calculators, pens, pencils and straightedges are also allowed. 
 
If you have a difficulty you may try making REASONABLE assumptions. State the 
assumption and how that assumption limits your answer. Show all your work and justify 
all your answers. Marks are given for how an answer is arrived at not just the answer itself. 
 

1) The following curves show the performance of a typical video clip in terms of Peak-
Signal-to-Noise-Ratio (PSNR) as a function of the bit rate for two standards: 
Advance Video Coding (AVC) and High Efficiency Video Coding (HEVC). 
Assume that a TV station has 6 MHz. of bandwidth.  

a. What type of modulation should be used if the roll-off factor is 0.1, a PSNR 
of 32 dB or better is required and HEVC encoder is used? (3 Marks) 

b. What would be PSNR if your design in part (a) is used with an AVC 
encoder? (2 Mar) 

c. How much more bandwidth do you require if to get the same performance 
as part (a) but using an existing AVC encoder? (2 Marks) 

d. Repeat part (a) assuming that rate ¾ convolutions coding plus standard RS 
coding is used. (3 Marks) 

 
 

2) A technician measures the received power of a mobile receiver as -95 dBm and 
the bit error rate as	10 .  

a. Assuming that the bit rate is 1 Mbps and QPSK modulation is used find 
the overall receiver noise temperature (5 Marks)  

b. Find the noise figure (2 Mark). 



c. What would be the bit error probability if the bit rate is increased to 2 
Mbps? (3 Marks) 

 
3) The encoder of a convolutional code is shown below. 

a. Draw the state diagram (1 Mark) and the trellis diagram (3 Marks) for this 
code. 

b. Derive the transfer function (5 Marks) and find the free distance (1 Mark).  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

4) A communication system uses QPSK modulation and the 5	dB. 

a. Find the BER (1 Mark). 
b. Find the BER if a (31, 26) Hamming code is used (4 Marks). 

 
5) What is the output of the following program? (5 Marks) 

 
e=0; 
n=1000000; 
for i=1 to n  
  if (normrnd(1, 0.25)<0)  

e=e+1; 
  end (if) 

end (for); 
print (e/n); 
 

Note: normrnd( , ) is a Matlab function 
6) Consider the following two signal constellations. 

a. For the first constellation, find a such that the probability of error for all 
symbols be roughly equal. (4 Marks) 

b. Find d for the second constellation such that the average power be the 
same for the two constellations (4 Marks). 
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c. Which of the two constellations result in lower BER? Why? (2 Marks). 
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7) In an application, packets of length 145 bits are to be transmitted. We use an RS 

code with 5.  
a. What is the number of parity bits (1 Marks)? What is the rate pf the code? 

(1 Mark) 
b. What would be the error correcting capability of this RS code? (1 Mark). 
c. What would be the bit error rate if the system uses QPSK with 

 10	 . (6 Marks). 

d. If the number of bits per packet was 120 bits and you had to keep the 
number of parity bits the same as (a) how would you modify the RS code? 
(1 Marks). 




