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Abstract Based on distributed performance enhancing proxies a new transport protocol for the satellite
environment the XP protocol is presented. It is designed and optimized to overcome the performance
degradation that TCP experiences in satellite networks due to their long latency high bit error rate and
bandwidth asymmetry characteristics. Main contributions include a reliable two-and-half-way handshake
connection establishment mechanism rate control and a measurement-based adaptive bandwidth allocation
algorithm and a delayed acknowledgements technique based on active sender-request. Interactions with the
TCP connections in terrestrial segments are also considered. Emulation and real operating environment
experiments show that the throughputs achieved by XP improve substantially in comparison with the
regular TCP and the fairness is also maintained perfectively when the bandwidth is shared among multi-

connections.
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Research Background

This work is partially supported by the Knowledge Innovation Program of the Chinese Academic Science under grant No.
KGCXZ-103 the National Natural Science Foundation of China under grant No. 69983008 and the National High Technology
Development 863 Program of China under grant No. 2001AA12100. Satellite systems have been an important element of
telecommunications networks for many years serving in particular long distance telephony data and television broadcasting. The
involvement of satellite in Internet protocol IP networks is a direct result of new trends in global telecommunications where
Internet traffic will hold a dominant share in the total network traffic. The TCP protocol is the connection-oriented end-to-end
reliable transport protocol widely utilized in the Internet. Unfortunately it has been designed to be effective over wired networks
and often experiences severely performance degradation when the underlying channel is characterized by features such as large
bandwidth delay product high error rates and bandwidth asymmetry which are the case of heterogeneous satellite networks. In this
paper we present a performance enhancing transport architecture for satellite environment and a novel transport protocol specifically
used for the satellite links. The main contributions include a reliable two-and-half-way handshake connection establishment
mechanism a measurement-based adaptive bandwidth allocation algorithm and a delayed acknowledgements technique based on
active sender-request. Emulation and real operating environment experiments show that the throughputs achieved by the proposed
architecture improve substantially in comparison with regular TCP and the fairness is also maintained perfectly when the bandwidth

is shared among multiple connections.



