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Abstract

Traditional TCP implementations have the under-utilization problem in large bandwidth delay product networks
especially during the startup phase. In this paper, we propose a delay—based congestion control(DCC) mechanism to solve
the problem. DCC is subdivided into linear and exponential growth phases. When there is no queueing delay, the
congestion window grows exponentially during the congestion avoidance period. Otherwise, it maintains linear increase of
congestion window similar to the legacy TCP congestion avoidance algorithm. The exponential increase phase such as the
slow-start period in the legacy TCP can cause serious performance degradation by packet losses in case the buffer size is
insufficient for the bandwidth-delay product, even though there is sufficient bandwidth. Thus, the DCC uses the
RTT(Round Trip Time) status and the estimated queue size to prevent packet losses due to excessive transmission during
the exponential growth phase. The simulation results show that the DCC algorithm significantly improves the TCP startup
time and the throughput performance of TCP in large bandwidth delay product networks.
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When an ACK for a new packet arrives;
If(cwnd > low_window){
If (state == SS'N
If (ACK_count=cwnd_base)cwnd=cwnd +1;
If ( RTT > (BaseRTT) ) {
wait_time = log2(cwnd);
state = CA;}

}
else If (state == CAN{
cwnd = cwnd +0.1/cwnd;
wait_time --;
If (RTT ==
state = SS’;

BaseRTT)&(wait_time == 0))

}
When triple-duplicate ACK arrive;
cwnd = cwnd / 2;

wait_time = log2(cwnd);

08 20 EFYER dadrHol pseudo-code
Fig. 2. Pseudo—code for congestion window update
mechanism.
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