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ABSTRACT

This paper proposes history-aware random early detection (HRED), a modified version of RED, to lessen
bandwidth monopoly by a few of stations employing multiple parallel TCP flows. Stations running peer-to-peer
file sharing applications such as BitTorrent use multiple TCP flows. If those stations share a link with other
stations with only a small number of TCP flows, the stations occupy most of link bandwidth leading to
undesirable bandwidth monopoly. HRED like RED determines whether to drop incoming packets according to
probability which changes based on queue length. However it adjusts the drop probability based on bandwidth
occupying ratio of stations, thus able to impose harder drop penalty on monopoly stations. The results of
simulations assuming various scenarios show that HRED is at least 60% more effective than RED in supporting

the bandwidth fairness among stations and at least 4% in utilization.
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