                   Telcom 2720 Cellular and Wireless Networks
 Homework 2                                                       Spring 08 

1. Briefly describe the difference between the following 

           (a) Fast and Slow Fading
           (b) Shadowing and Diffraction
     (c) Antenna Gain in dBi and dBd
2. Suppose the maximum fade duration over a radio channel is 0.001 ms. Assume that all the bits are in error when a signal encounters a fade. What is the maximum  number of consecutive bits that are in error for a transmission through this channel if the data rate is 10Kbps? If the data rate is 11 Mbps?

3. Block interleaving is a solution to enable simple error correcting codes to correct long bursts of errors. For both the situations in problem 1 (a) determine the number of  codewords over which interleaving has to be performed in the length of the codeword is 7 bits  and a single bit error can be corrected (b) determine the interleaving delay 
4. Consider a  cellular system that uses frequency hopping and has 124 frequency channels of spectrum. Below is the hopping pattern for a user in a cell that has 31 frequency channels assigned to it. (a) Is the hopping pattern random or cyclic? (b) is this a slow or fast frequency hopping system? Why?

	Time slot
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Input data
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	1
	0

	Frequency
	f1
	f3
	f27
	f28
	f110
	f16


	Time slot
	12
	13
	14
	15
	16
	17
	18
	19

	Input data
	0
	1
	1
	1
	1
	0
	1
	0

	Frequency
	f11
	f3
	f2
	f14


5. Consider the simple CDMA example of Bob and Alice in class Slides 3. Show that given the combined received signal (below), by using Bob’s code of [1, 1] to despread the signal  Bob can recover the information sent to him by the base station. 
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