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Sections:     1 , 2

	Problem
	Score
	Out of

	1
	
	16

	2
	
	14

	3
	
	15

	4
	
	15

	Total
	
	60


Good luck!
Problem 1)

1.1   True or False   [Correct Answer = +1, Wrong Answer = -1, No Answer = 0]

	1
	CSMA/CA is the common protocol in 10Base5 LAN over coaxiale cable.
	

	2
	The superiority of CSMA/CD over CSMA becomes more evident when the ratio of propagation delay to packet length becomes smaller.
	

	3
	Slotted ALOHA provides more throughput as compared to ALOHA.
	

	4
	Scheduling schemes are preferred over random schemes when the overall traffic is low.
	

	5
	The maximum throughput of slotted ALOHA is 18.4 %.
	

	6
	In 1-persistent and p-persistent CSMA, if the medium is busy the station keeps listening to the channel continuously until it is idle.
	

	7
	In 1-persistent and non-persistent CSMA, if the medium is idle the station transmits immediately.
	

	8
	CSMA/CD requires full duplex circuits for their operation. 
	

	9
	In reservation schemes, data packet collisions are avoided.
	

	10
	CDMA is an Example of Medium Access Control based on Channelization. 
	


1.2 

Explain whether we need a MAC layer for a dedicated point-to-point communication link reserved between two users permanently, and why? 

1.3

What is the difference between non-persistent, 1-persistent and p-persistent CSMA?

1.4

What is bit stuffing? Why is it used?

Problem 2:

A telephone modem is used to connect a personal computer to a host computer. The speed of the modem is 56 kbps and the one-way propagation delay is 100 ms.

a) Find the efficiency for Stop-and-Wait ARQ if the frame size is 256 bytes; 512 bytes. Assume a bit error rate of 10−4.

b) Find the efficiency of Go-Back-N if three-bit sequence numbering is used with frame sizes of 256 bytes; 512 bytes. Assume a bit error rate of 10−4.
Problem 3:

a) Consider Stop&Wait ARQ used over a wireless link. The data rate is R=10 kbps, the distance is 30 Km, the propagation speed is 3x10​8 m/s, and the packet size nf =1000 bits. Assume the overhead bits (CRC, ACK, etc), and processing times are all negligible. 
· Compute the efficiency of Stop-and-Wait ARQ, Is it high? Explain why?

· What happens if the link speed becomes 100 Mbps? Which ARQ should be used now?  (Note: the S&W efficiency general formula is attached, where the frame error rate is neglected). 

b) Consider now Go-Back-N ARQ. Find the efficiency and compare it with part (a).

c) Consider the example below with Go-Back-4, and assume we have 2bits for sequence numbers (e.g., m= 2 and seq. # modulo 22). Is there a problem with this sequence numbering? Explain why and suggest a solution.
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Problem 4
A channel using random access protocols has three stations on a bus with end-to-end propagation delay τ. Station A is located at one end of the bus, and stations B and C are together located at the other end of the bus. Frames arrive at the three stations and are ready to be transmitted at stations A, B, and C at the respective times tA = 0, tB = τ/2, and tC = 3τ/2. Frames require transmission times of 4τ and waiting for ACK takes 2τ. In appropriate figures, with time as the horizontal axis, show the transmission activity of each of the three stations for:
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a) ALOHA
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b) Non-persistent CSMA
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c) Non-persistent CSMA-CD
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Formulas: 
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Stop & Wait ARQ Efficiency

· GBN Efficiency 
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