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Enhanced TCP westwood algorithm
based on loss differentiation over GEO satellite networks

WANG Jian-feng, HUANG Guo-ce, KANG Qiao-yan
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Abstract: The advantages and disadvantages of TCP Westwood ( TCPW) algorithm were analyzed, especially when it was
used in Geostationary Earth Orbit (GEO) satellite networks. In order to solve the existing problems, a new improved TCPW
(TCPW-N) algorithm considering loss differentiation was proposed. TCPW-N algorithm took full advantage of Vegas, Veno
and the existing improved TCPW algorithm ( namely LogWestwood +), and TCPW-N was suitable for GEO satellite networks.
TCPW-N algorithm can judge the packet loss reason, and adjust the congestion window according to the different packet loss
reasons and the estimated network bandwidth. Performance analysis and simulation results show that TCPW-N algorithm has
effectively resolved the existing problems of TCPW. Compared with TCPW and its other improved algorithm, TCPW-N

algorithm has better throughput performance, lower packet loss rate, and better fairness and friendliness when applied to GEO

satellite networks.
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For every ACK
{If ( cwnd < ssthresh)
{IfE(N < B)
{If ( cwnd, < BE,,;)
{cwnd;,; = cwnd, +1;}
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Else if (cwnd;, = BE, ., &&ssthresh .., — cwnd; = 8)

{cwnd,,; = cwnd, + min(1, (ssthresh g e, —
cwndy) /(2cwndy)) ; }
Else { go to congestion avoidance; }
}
Else if (N = B) /7 W% SR I FE 4

{If (cwnd, < BE,,,)
{cwnd,,, = cwnd, +1/2;}

Else if (cwnd, = BE,,, && sthresh .., — cwnd, = §)

{cwnd,,; = cwnd, + min(1/2, (ssthresh e, —
cwndy) /(4cwndy) ) ; }
Else { go to congestion avoidance; }

}

Else { go to congestion avoidance; }

}
}
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If (a new ACK is received)
{If(N < B)
{If (cwnd), < BE,,;)
{cwnd,,; = cwnd, + max((cwnd,,, — cwnd,)/(2cwnd,),
1/cwnd;) ; }
Else if (cwnd, = BE,,,)
{cwnd,,; = cwnd, +1/cwnd,;}

}
Else if (N = B)
{If (cwnd, < BE,,,)
{cwnd,,, = cwnd, +1/2cwnd;;}
Else if (cwnd,, = BE,,,)
{cwnd,,; = cwnd,;}
}
}
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If (the sender receive 3 duplicated ACKs)

{If(N <p) /7 FIBH L £ i THERRIE S &
{If (cwnd, < BE,,,)

‘current

cwndy,,; = cwndy;}
Else if (cwnd, = BE,,,)

{ssthresh,,, = 4cwnd,/S,

cwndy,,, = ssthresh,;}

}
Else if (N = B)
{If (cwnd, < BE,,;)
{ssthresh,,,, = max((BE,,; *RTT,,)/Seg_size, cwnd, ,/2);

//RTT . R EI) RTT I3 (H

cwndy,; = ssthresh,.,;}
Else if (cwnd;, = BE,,,)
{ssthresh,,, = max(2, (BE,,, * RTT,; ) /Seg_size);
cwndy,; = ssthresh,,;}
}
}

If ( coarse timeout expires)
{If(N <pB)
/7 INHEER RIS BB ACK 22K T S BUE I Al i
{ssthresh,,,, = max ((BE,,; * RTT,; )/Seg_size, cwnd,,,/2);
cwndy,,, = ssthresh,;}
Else if (N = B)
/7 KA PR B0 2E R L i AL BT R I A
{ssthresh,,, = min((BE,,, * RTT,; ) /Seg_size, cwndy,,/2);
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