0000 00D0O0o0ooD
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

oooo
TECHNICAL REPORT OF IEICE.

HighSpeed TCR O OO DOODOOODOOODOOODOO

oo oof ooo oOff oo ooff

ooooog Dse0-83np00poogng

100000000 ooo
1T0000000000000000O 0O 560-0043J000000
5]
E-

1-3
oogd 1-32
hone: 06-6850-6863, Fax: 06-6850-6868
mail: 1{kouichit,hasegawa,murgt@anarg.jp

0000 1GbpsOOO0OOO0OOCO0OOOOOODOO TCPRendMUOOOOODOOOOODOOOOOOOOO
0000000 oo0oooooooooDooooOooooTCPO0OOODOODODOOODOOODODODOOODOODn
0000000000 000000 HighSpeed TCR OOODODODOOO0OODOOOOODOOOOOODOOOOOODO
00000oo0o0oooooodoo TCPRenaMODOOODODOOOODOOOOOOOOOODOOOOOOOO
0000000000000 000000000 HighSpeed TCRIOOOODOOOOOOOOOOODOOOOOOO
OO000O000O0O0HIighSpeed TCRI OO OODOOOOOOOODOOOOODOOOODOOOODOOOOOOOOO
00o00ooooog TCPRend 00000000 OODOO0OOOO0OOODODOODODOODOOOOOOOOO
Oo0O0oooo TCPODOOOOOODODOOOOOODOOOOOODOOOOOOOHighSpeedTCRIOOOODO
00000000000 oOoO0TCPRen 0000000 0OOODOOODOODOOOODO

OoOooO TCP Rend HighSpeed TCR O OO

Performance Analysis of HighSpeed TCP and its Improvement
for High Throughput and Fairness against TCP Reno Connections

Koichi TOKUDAT, Go HASEGAWA!T, and Masayuki MURATA

1 Graduate School of Engineering Science, Osaka University
1-3 Machikaneyama, Toyonaka, Osaka, 560-8531, Japan
7T Cybermedia Center, Osaka University
1-32 Machikaneyama, Toyonaka, Osaka 560-0043, Japan
Phone: +81-06-6850-6863, Fax: +81-06-6850-6868
E-mail: {{kouichit,hasegawa,murgt@anarg.jp

Abstract It was reported that the traditional TCP Reno cannot achieve gigabit level throughput due to the essential nature
of its congestion control mechanism. HighSpeed TCP was proposed to overcome this problem. It modifies the increas-
ing/decreasing algorithms of the congestion window size. But the performance of HighSpeed TCP has not been fully investi-
gated. Especially, the fairness between HighSpeed TCP and TCP Reno is not considered. In this paper, we first investigate thi
throughput and fairness properties of HighSpeed TCP through mathematical analysis and simulation studies. We present tha
HighSpeed TCP can provide higher throughput than TCP Reno, but it cannot fully utilize the link bandwidth because of bursty
packet losses at the router buffer. It is also shown that HighSpeed TCP degrades the throughput of TCP Reno when they shar
the bottleneck link. We then propose a new congestion control algorithm of TCP that alleviates the problems of HighSpeed
TCP. The simulation results show that the proposed scheme can achieve higher throughput than HighSpeed TCP, keeping th

fairness with TCP Reno connections. ]
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