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ANSWER ALL QUESTIONS

1. The output from a receiver contains the following series of values when digitised with an 8-bit digitiser:

	n
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	x
	62
	68
	65
	255
	66
	68
	97
	106
	101
	104



(a) What would the output be from passing this sequence through a moving average filter of window size 3 (3rd order moving average filter)?
(35%)

(b) What would the output be from passing the same input stream through a median filter of window size 3?
(35%)

(c) Explain the effect of  increasing the window size for windowed filters on
 
(i) noise reduction; 
(10%)
(ii) delay (latency); and
(10%)
(iii) detecting step transitions in the input data stream  (e.g. “1/0” or “0/1” symbol changes in digital data).
(10%)

Total:  100%




2. 
(a) Explain the operation of cyclic redundancy checks (CRCs) and comment on their effect on the transmitted information. 
(25%)

(b) A system proposes to transmit a data word 11001 using the CRC generator polynomial G(x) = x3 + x2 +1.

Using the frame to be transmitted, M(x), the generator or divisor, G(x), and the remainder, R(x), calculate the transmitted codeword, and prove that it would be correctly decoded at the receiver if it were using the same CRC generator G(x).
(50%)

(c) Explain the uses of go-back-n and  selective repeat in ARQ processes with logical link control (LLC) protocols.
(25%)
Total:  100%



3. 

(a) Cellular mobile communication systems such as 3G telecommunication networks replace single high output masts with multiple local lower power antennas.  

Explain the benefits this approach introduces in terms of use of the radio spectrum, and the techniques used to support them.

(40%)

(b) Base stations in 3G networks are controlled by Radio Network Controllers, which permit roving devices to maintain connection traversing across cells.  Explain how handoff (handover) occurs and the methods commonly employed to support it.
(30%)

(c) Differentiate between the time division multiple access (TDMA) and code division multiple access (CDMA) approaches to multiplexing signals on a single carrier frequency.
(30%)
Total:  100%


4. Find the spectrum of the sequence x(k) = {5, 1, 4, 2}  by using the discrete Fourier transform (DFT).

(100%)
Total:  100%
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