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Exercise Topic: Wireless Random Loss & Burst Loss
A burst loss event may be initiated by signal fading. Prolonged uncontrollable channel interferences can lead to correlated packet losses. Yet, it generally occurs over a very short duration, leading to a loss of several consecutive segments at a time. On the other hand, a blackout due to mobility can lead to serial timer expirations for a connection so that multiple consecutive timer expirations and retransmissions of the same data segment take place within a single blackout period. The timeout period for the retransmission timer is doubled with each unsuccessful attempt until it reaches a value of at least 60 s. Several consecutive retransmission failures can result in a terribly long period of inactivity of the connection even after the network conditions have been restored to normal.

A. (Two State Markov Model for wireless channel): We define a two-state Markov process by the following transition probabilities. In the Figure 1, p is the probability of successfully transmitting a frame given the previous frame was successfully transmitted, and 1-q is the probability of successfully transmitting a frame given the previous frame was in error. Derive the frame error rate.
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Fig. 1. Two-State Markov Model




B. (Probing Strategy) Based on the above channel model, offer revised strategies for traditional error control protocol (ARQ, Automatic Repeat Request) and Transmission Control Protocol (TCP).





















