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Abstract Buffer sizes for today’s Internet routers is configured based on a rule-of-thumb called the bandwidth-delay
product rule. which means a product of the link bandwidth and the average round trip time (RTT) of flows passing
through the router. On the other hand, the recent research has proposed that when the number of flows is sufficiently
large, the buffer size can be decreased to the bandwidth-delay product divided by the square-root of the number of
flows (sqrt-N rule), without introducing the under-utilization of the network link. In addition, the another research
has proposed that when smoothing the behavior of TCP traffic by using TCP Pacing, the buffer size can be more
decreased to dozens of packets. However, these proposal has been evaluated only from the aspects of utilization of
the bottleneck link. In this paper, we consider that effect of TCP Pacing on router buffer sizing, focusing on the
performance of TCP connections traversing the router. Through extensive simulation experiments, we show that
when the buffer size is decreased by using TCP Pacing, it would degrade the TCP performance when compared
with the bandwidth-delay product rule with using TCP Reno.

Key words router, buffer size, TCP, TCP Pacing
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