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Abstract

IEEE 802.11 wireless network supports multiple link rates at the physical layer. Each
link rate is associated with a certain required Signal-to-Interference-and-Noise Ratio
(SINR) threshold for successfully decoding received packets. The method of selecting
an appropriate link rate for transmitting/retransmitting packets is generally known as the
link adaptation mechanism. When traditional link adaptation is applied, both rate
reduction and binary backoff represent double penalties for this wireless link. We
observe this improper interaction of link rate and backoff mechanism that harms the

802.11 system performance, due to separate consideration of those two parameters.

In this project, rather than independently dealing with the two parameters, we
propose to perform link adaptations by firstly considering if a proper backoff window
has been reached. Specifically, if the medium congestion level | can be reduced by
imposing a larger backoff window on transmissions, then there may be no need to
decrease the link rate, given SINR can be sustained. Conversely, if there is extra
interference that may be tolerated in I, a smaller backoff window can be used to
encourage more transmission activities while keeping the required SINR. In particular, a
joint Adaptation of link Rate and backoff Contention window, abbreviated as ARC, is
devised. Our ARC protocol first estimates the optimal contention window (optCW)
based on Cali's approximation methods. On transmission successes (failures), the
current contention window size cwp should be compared with optCW. If cw, > optCW
(cwp < optCW), then cwp is decreased (increased) to perform more aggressive
(conservative) transmission attempts while leaving the link rate R unchanged.
Otherwise, R is upgraded (reduced) to the next higher (lower) rate. One nice property of

ARC is the ability to intelligently maintain link stability, avoiding unnecessary rate



fluctuations.
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