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Question 2 – Short Questions [30 points] 
 
a) [10 pts] Suppose that you are involved in the design of a next-generation cellular 
network which targets to deliver an aggregate rate of 1 Gbps per base-station in the 
downlink. Choose some appropriate  

• bandwidth,  
• spectral efficiency, and  
• number of antenna (for MIMO gain)  

values for this network. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) [5 pts] What is the data rate for voice commonly used in current wireless cellular 
networks? 
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c) [10 pts] In a wireless cellular network with a fix number of BSs, if the cluster size is 
increased from 3 to 4, what percentage does the total network capacity increase or 
decrease?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d) [5 pts] The adaptive modulation and coding (AMC) level in a wireless system is 
specified as “64-QAM with rate-7/8”; find the spectral efficiency if the square-root raised 
cosine (SRRC) pulses are used with a roll-off factor of α=0.18. 
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Question 3 [45 marks] – Power Calculations in Wireless Communications 
 
Consider a straight line with equidistant points A, B, C, D, and E on it such that |AB| = 
|BC| = |CD| = |DE|.  
 
Assume that there is a Base Station located at point A with transmit power PA Watts. The 
power levels received at wireless terminals located at points B, C, D, and E are denoted 
by PB, PC, PD, and PE, respectively.  
 
The following deterministic propagation model relates the received power Pr to the 
transmit power Pt in the given environment: 
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In the above,  
• d: distance between the transmitter and receiver 
• d0  = 25 m: reference distance  
• C1: correction factor for the terrain type (same for all points) 
• C2: correction factor for the transmit and receive antenna heights (same for all 

points). 
 
(a) [35 pts] Find the following in terms of the system parameters: 

 
ΔPBC = PB [dBm] – PC [dBm] 

 
ΔPBD = PB [dBm] – PD [dBm] 

 
ΔPDE = PD [dBm] – PE [dBm] 

 
 

(b) [10 pts] Sketch ΔPDE [dB] (vertical axis) as a function of |DE| [m] (horizontal axis), 
for n=3.8. Use the logarithmic scale in the horizontal axis; for instance, you may evaluate 
ΔPDE for |DE| = 100 m, 1 km, 10 km.   
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