
COLUMBIA UNIVERSITY Department of Electrical Engineering EE E4703: 

Wireless Communications (Spring 2005)  

Solution for Homework Assignment No. 6 

Problem 1  

The decision points don’t always correspond to the peaks of the envelope because the signal is 

the sum of a few pulses. Although these pulses are designed to have zero-crossings in every 

integer except zero, and thus have zero ISI at the decision points, the values between the 

decision points represent the sum of the pulses which isn’t necessarily zero.  In this figure we 

can see that the side-lobe of p(t-6T) rises faster than the main lobe of p(t-5T) falls. This causes 

the sum of the two to be higher than the max value of p(t-5T).  

Problem 2  

The ISI will be the ratio of the interference amplitude over the signal amplitude. As the 

pulse is Gaussian we can assume that only the two adjacent pulses will contribute 

significantly to the ISI (the contribution of the other pulses can be neglected).  
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Problem 3  

(a) ASK: 

{ }

( )[ ] dBQ
N
ESNR

N
EQe

b

b

54.16125.4575.42102

10
2

Pr

2261

0

6

0

==⋅===

=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

−−

−

 

(b) FSK: 
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(c) BPSK: 
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(d) 8-PSK (m=8): 
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Problem 4 
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