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TCP CAE : Improving Wireless TCP under Reverse Background
Congestion through Comparative ACK-based Estimator
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Abstract

TCP receivers deliver ACK packets to senders for reliable end-to-end fransfer.  When ACK packets are not transferred properly
because of network congestion, the performance of TCP degrades. This paper proposes a reverse congestion waming mechaonism
and a congestion handling mechanism in heterogeneous networks with heavy background traffic in the backward direction. Help
from TCP receivers or hardware such os routers and gateways other than the ACK packets themselves is not necessary.  TCP
senders compare the arrival infervals of ACK data pessed from receivers and the difference in t imestamp values echoed by
receivers.  According fo the simulation results using the NS-2 network simulator, the proposed scheme shows a performance
elevation of 20% greater than Reno, 150% greater than New Reno, ond 450% greater than Westwood, respectively, under
heterogeneous networks and that the error rate of the radio link is 1% when the backward network is congested.
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3. TCP Comparative ACK-based Estimator
(CAE)
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/I ACK packet arrived at the sender

ts_diff =rk—rk-1; J/ timestamp difference
ack_diff = tk—tk-1; // ACK arrival difference
rcw = false; J/f reverse congestion warning flag

estimated_performance = ts_difflack_diff;

Il performance falls down under 75%
if (estimated_performance < 0.75) {
if(rcw=="false) {
Proactive backoff;
Rcw = true;

}

A

Il performance goes up over 75%
else{
Ji refresh sritonly if reverse congestion warning alarmed
if (rew==true) {
reset srit;
rcw = false;
¥

}
end if

update tk-1and rk-1 with tk and rk, respectively;
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