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Problem Set 3 (due May 12, 2003).

1. [10 points] 

a. Assume that we use a convolutional code with the following trellis representation. Use the Viterbi algorithm to decode the following received sequence: 11 00 01 00 01 10 10 10 10 10 10 10. Show the details.
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b. Find an error vector with smallest weight possible that will be incorrectly decoded by the Viterbi algorithm. 

2. [10 points]
An Ad Hoc network using IEEE802.11 has 4 nodes: N1, N2, N3, N4. Assume that SIFS is 1 unit of time, PIFS 2 units of time, DIFS 3 units of time, and slot time is 2 (these value are not the real values but are taken to simplify the packets scheduling). 
Assume that at the beginning the channel is idle (no transmission), and that at instant 1, N2 has a packet to be sent to N4. At instant 2, both N1 and N3 have a packet to be sent to N4. Assume that the random number generator (for backoff) will give the following values for N1: 2, 5, … and for N2: 4, 3, … and for N3: 1, 4, … Assume that we don’t use RTS/CTS or fragmentation, and that all data packets have the same length: 6 units of time and that the Ack packet has length 3 units of time. Furthermore the channel Bit Error Rate is assumed to be 0. Show the execution of the DCF mode of IEEE802.11.

3. [80 points]
Consider a network made of two access points: AP1 and AP2. Assume that the load on the access points is different. Assume that the medium access method is based on a contention technique that leads to a probability of successfully transmitting a packet p1 for AP1 and p2 for AP2. Assume that all packets have the same size: 100 bytes, AP1 is located at position (-100, 0) and AP2 is located at position (100, 0) on the plane. Assume that we use a BPSK modulation, the data rate is 1Mbps, the transmission power level is 100mW, the operation frequency is 2.4GHz, the noise density is N0 = 10-16. 

a. For p1 = 1, and p2 = 1, draw a two dimensional graph (x, y) that indicates in which regions it is better to use AP1 or AP2. 

b. Do the same for (p1, p2) = (1, 0.9), (1, 0.8), (1, 0.7), (1, 0.6), (1, 0.5).

c. Assume that a mobile node is connected to AP1 and will switch (handover) to AP2 only if his throughput can be improved by 10%. Draw the diagrams for (p1, p2) = (1, 1), (1, 0.9), (1, 0.8), (1, 0.7), (1, 0.6), (1, 0.5).

d. Discuss your results.

