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Abstract: In this talk, we examine some intriguing problems related to fairness, bandwidth
differentiation and quality of service in CSMA/CA networks. IEEE 802.11 access points have
been almost universally deployed in most populous areas in US. We demonstrate an anomaly
caused by location-dependent interference among nearby access points, allowing some hosts to
acquire most channel bandwidth at the expense of others. As our study reveals, today's
overhearing-based solutions, as well as several non-overhearing AIMD solutions, cannot achieve
MAC-layer fairness among contending wireless LANs under various settings. We propose several
new rate control methods, such as PISD (Proportional Increase Synchronized multiplicative
Decrease) and Queue Spreading, which support weighted rate/time fairness among CSMA/CA
networks, particularly IEEE 802.11 networks, by using only local information and performing
localized operations. These new methods work well even when two contending wireless LANs
are within the carrier sensing range but outside the transmission range of each other so that they
cannot explicitly exchange any information. Finally we move to multihop wireless networks and
show that weighted bandwidth allocation at the MAC layer can help provide prioritized rate
assurance for end-to-end flows without using resource reservation and admission control.
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