
EECS 122: Homework 3

Instructors: Shyam Parekh and Adam Wolisz
Due: 03/01/2007

Question 1:
A disadvantage of the contention approach for LANs such as CSMA/CD is the capacity wasted
due to multiple stations attempting to access the channel at the same time. Suppose that time is
divided into discrete slots, with each of N stations attempting to transmit with probability p during
each slot. What fraction of slots are wasted due to multiple simultaneous transmission attempts?
(Assume every station always has a packet to send and assume that the probability of transmitting
in any slot is independent of any other slot).

Question 2:
Peterson and Davie, Chapter 2, Exercise 43.

Question 3:
Peterson and Davie, Chapter 2, Exercise 44.

Question 4:
Peterson and Davie, Chapter 2, Exercise 49.

Question 5:
Consider a random access MAC protocol like Slotted ALOHA. Quick summary: There are N nodes
sharing a media, and time is divided into slots. Each packet takes up a single slot. If a node has a
packet to send, it always tries to send it out with a given probability. A transmission succeeds if a
single node is trying to access the media and all other nodes are silent.
(a) Suppose that we want to give differentiated services to these nodes. We want different nodes to
get a different share of the media. The scheme we choose works as follows: If node i has a packet
to send, it will try to send the packet with probability pi. Assume that every node has a packet to
send all the time. In such a situation, will the nodes indeed get a share of the media in the ratio of
their probability of access?
(b) Lets put numbers on that. Suppose there are 5 nodes, and the respective probabilities are
p1 = 0.1, p2 = 0.1, p3 = 0.2, p4 = 0.2 and p5 = 0.3. On an average, what are the probabilities that
each node is able to transmit successfully, in a given time slot.
(c) Now suppose that nodes do not always have a packet to send. In fact, the percentage of time
slots when a node has a packet to send (call it busy time bi) is the same as its probability of access,
i.e. bi = pi. For simplicity’s sake, do not consider any queuing or storing of packets in the nodes
only that node i has a packet to send on bi percentage of the slots. In such a situation, is the share
of each node in the correct proportion of their access probability, or busy time?
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Question 6:
Suppose there are two nodes, a source and destination, equipped with 802.11b wireless LAN radios
that are configured to use RTS/CTS for packets of all sizes. The source node has a large amount of
data to send to the destination node. Also, the nodes are separated by 750 meters, and have power-
ful enough radios to communicate at this range. No other nodes operate in the area. What will be
the data throughput between source and destination assuming that packets carry 1100 bytes of data?

Important Parameters:

• Propagation speed is 3× 108meters/sec. (Make sure not to neglect propagation delay!)

• DIFS - the first component of the delay between noticing the medium being idle and beginning
a new RTS is 50µs.

• The contention window (CW), the additional delay after DIFS until a new packet begins
transmission, is chosen randomly for each packet. When there is no contention, it is uniformly
likely to be anywhere from 0 to 31 slots long, where one slot is 20µs.

• The preamble, the physical layer header, the MAC header and trailer take a combined 200µs
per packet to transmit.

• The Data is transmitted at an 11Mbps rate.

• An ACK, RTS, and CTS each have a 200µs transmission time.

• SIFS has a value 10µs. Recall that SIFS is used as follows:

– The delay a node waits after receiving an RTS to reply with a CTS.

– The delay a node waits after receiving a packet before sending a data packet.

– The delay a node waits after receiving a packet before replying with an ACK.
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