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PathRake TCP: Available Bandwidth Estimation Using Many TCP Connections
for Passing through Firewalls

Naoyuki ITO", Takashi OSHIBA ', Kozo SATODA *, and Tutomu MURASE '

T Nagoya University I Secure System Platform Research Laboratories, NEC Corporation

Abstract  We propose PathRakeTCP, can estimate the available bandwidth even if there is a firewall rejects UDP on the
path. firewalls often allow TCP to pass through them, and PathRakeTCP can pass through firewalls because the packet train is
constructed with TCP packets. Many conventional packet train methods use UDP, allowing accurate control over the transmission
timing of each estimation packet. On the other hand, if a packet train of TCP packets is simply sent, the transmission timing of
each estimation packet will be disrupted by TCP's congestion control, which is a problem not found in conventional methods.
To demonstrate that PathRakeTCP can accurately control the timing of TCP packet transmission, we evaluated PathRakeTCP on
an actual device and found that it is capable of accurately controlling the timing of TCP packet transmission. Experiments will
be conducted to show that the estimation error of PathRakeTCP is comparable to that of an UDP packet train method.
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