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Abstract  One of the most important goals for the quality of best effort traffic is fair service
among users. Since wide-band access technologies are taking of the limits upon the network
resource usage of a single user, fair service is becoming more important service criteria. In this
paper, we propose a scalable queue management scheme that realizes per-flow fair service in
backbone networks. The scheme allows an arbitrary aggregated queue management according
to the forwarding speed of line interfaces; for example, it allows per-flow queue management
at relatively slow edge routers but it requires flow aggregation at high-speed backbone routers.
To provide per-flow fair service with the flow aggregation, the proposed scheme estimates the
number of flows in an aggregated flow and allocates bandwidth in proportional to the estimated
number of flows. In addition, to ensure the fairness among flows in the same aggregation,
edge routers put a drop preference mark on a packet header so that the flows using relatively
large bandwidth are shaped in the core routers. We evaluate the proposed scheme through
extensive simulation studies. The results show that the scheme can greatly improve fairness
among flows compared to the traditional tail-drop routers. Although it is shown that the fairness
is futher improved as the number of flows in one aggregation reduces, high-speed core routers
can handle a limited number of aggregated flows and a large number of flows are gathered in
one aggregation. Therefore, we also evaluate the tradeoffs between the flow aggregation and
fairness. It is concluded that the scheme can offer per-flow fair bandwidth allocation that is
comparable to that of per-flow schedulers, even if a small number of aggregated flows that can
be handled in core routers is used.



