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Abstract

This paper proposes a congestion avoidance algorithm which provides stable throughput and transmission rate
regardless of buffer size by limiting the TCP congestion window in fixed bandwidth networks. Additive Increase,
Multiplicative Decrease (AIMD) is the most commonly used congestion control algorithm. But, the AIMD-based TCP
congestion control method causes unnecessary packet losses and retransmissions from the congestion window increment
for available bandwidth verification when used in fixed bandwidth networks. In addition, the saw tooth variation of TCP
throughput is inappropriate to be adopted for the applications that require low bandwidth variation. We present an
algorithm in which congestion window can be limited under appropriate circumstances to avoid congestion losses while
still addressing faimess issues. The maximum congestion window is determined from delay information to avoid queueing
at the bottleneck node, hence stabilizes the throughput and the transmission rate of the connection without buffer and
window control process. Simulations have performed to verify compatibility, steady state throughput, steady state packet
loss count, and the variance of congestion window. The proposed algorithm can be easily adopted to the sender and is
easy to deploy avoiding changes in network routers and user programs. The proposed algorithm can be applied to enhance
the performance of the high-speed access network which is one of the fixed bandwidth networks.
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If (NormalRxAck == 1) {
If ((CA==1) & (cwnd > 2 )) { // BaseRTT Z2A#A
If (RTT<BaseRTT) & (BaseRTT > 0) {
BaseRTT = RTT;
BaseRTT _Time = now;}
If ((now- BaseRTT_Time) > (BaseRTT+a) ) {
BaseRTTavail = 1;
} else { BaseRTTavail = 0; }
// cwnd_cwl 2R 3A
H((BaseRTTavail==1) {
if (RTT<BaseRTT*B)&{(cwnd > cwnd_cwl) {
cwnd_cwl = cwnd;
cwnd_cwl_Time = now; }
else { cwnd_cwl = 0; }
If( (now-cwnd_cwl_Time) > (BaseRTT*5)
& (cwnd_cwi > 0) {
cwndAvail = 1;
cwndAvail Time = now;
} else {cwndAvail = 0;}}

} else { //CWL #3895 2713
BaseRTTavail = 0;
cwndAvail = 0;
BaseRTT = 0;

cwnd_cwl = G; }

// AR &4 tF cwnd_cwl ANAE 43

else if ( PackDrop==1) & (DropOption == 1) {

if ((now-cwndAvail Time) > (RTT*M) & (cwndAvail ==1)){

// cwnd_cwl B3 CWL #d¥4 27018
BaseRTTavail = 0;
cwndAvail = (;
BaseRTT = RTT*10;
cwnd cwl = 0; }

}

TCP_cwnd = lcwnd_cwl / MSS |

X otgl ghH ol ngseydo—code
pseudo-code of our mechanism.
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If (NormalRxAck == 1) {
If ((BaseRTTavail==1)&(CwndAvail==1)) {
If (RTT<BaseRTT*B) { // cwnd_cwl 57}
If (cwiCnt < cwlCntMax) {
ewlCnt= cwiCnt+1;

} else {
cwlCnt= 0;
cwl_Incr +=MSS; )}
} else { // cwmd_cwl 27 & 431

If ((cwlCnt-1 == cwICntMax) & (cwl_Incr > 0)) {
cwl_Incr= cwl_Incr - 2+*MSS;
AddOneSig= 1, }
If ((cwlCnt > cwlCntMax) & (AddOneSig=1)) {
cwiCnt= 0;
cwl_Incr +=MSS; }
}
} else { // cwnd_cwl 7188 A5 273}
cwlCnt= 0;
cwliner=0; )
}
TCP_cwnd= | (cwnd_cwl+cwl_Incr) / MSS | ;

a3 ‘2. cwnd_cwl ZAleHH 9| pseudo-code
Fig. 2. pseudo—code of cwnd_cwl update mechanism.
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