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Abstract The Internet uses a window-based flow control mechanism in TCP (Transmission Control Protocal). In theliter-
ature, there have been a significant number of analytical studies on TCP. Most of those studies have focused on the statistical
behavior of TCP by assuming a constant packet loss probability in the network. However, the packet loss probability, in real-
ity, changes according to packet transmission rates from TCP connections. In this paper, we explicitly model the interaction
between the congestion control mechanism of TCP and the network as a feedback system. In other words, we model the
congestion control mechanism of TCP as a system having the input (packet loss probability) and the output (window size).
We also model the network as a system having the input (window size) and the output (packet |oss probability). The network
is modeled as a queueing system by assuming a single bottleneck link. Using our analytic model, the transient behavior of
TCP connectionsis quantitatively investigated with several numerica examples.

key words TCP, Fluid Flow Approximation, Queueing Theory, Feedback System, Transient Behavior
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