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An Experimental Study on the Performances of SNACKTCP
in the LEO Satellite Networks

ZHANG Run-Tong FAN Ning ZHANG Wei-Jun

(Department of Information Management , Beijing Jiaotong University, Beijing 100044)

Abstract LEO (Low Earth Orbit) satellite communication networks are of many constrictions,
and generally, territorial communication protocols that have been consummated cannot be directly
applied. Selective Negative Acknowledgment (SNACK) TCP is considered as the improved ver-
sion of TCP to overcome these constraints. However, in the literature, there is no strong evi-
dence to show the applicability of SNACKTCP in such an exceptive environment. This paper
presents intensive experiment results in NS2 to study the performances of SNACKTCP in the
LEO satellite. In all tests, the authors compared the performance of SNACKTCP to that of con-
ventional TCP. Two typical circumstances in LEO satellite networks, i. e. , asymmetric channels
and the change about error-prone links are specifically observed and analyzed. While validating its

excellent performance, a few problems existed in SNACKTCP are also found out in this paper.
Keywords LEO satellite; SNACKTCP; conventional TCP; NS2; performance analysis
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Background

Along with the continual progress of network communi-
cation techniques, LEO (Low Earth Orbit) satellite commu-
nication has become an important way to access the wireless
Internet because of its many advantages, such as the broad
overlay scope, the excellent transmit ability, the irrelevancy
of various region conditions. However, LEO satellite com-
munication networks are of many constrictions in various as-
pects, such as environments, communication links, energy
sources and so on, and hence generally, territorial communi-
cation protocols cannot simply adopted.

SNACK (Selective Negative Acknowledgment) option

scheme, which was designed by experts in the research of
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communication between satellites and ground station, has
been referenced in this work in order to study the transport
protocols in the LEO satellite communication networks. Be-
cause peer-to-peer communication way is still used in the
current LEO satellite communication, the authors’ considera-
tion is whether SNACKTCP can be apply completely in LEO
satellite communication. Hence, they carry on the experi-
ment on the performances of SNACKTCP in the LEO satel-
lite networks as mentioned, and hope that a new enhanced
TCP transport protocol suitable for the environment of mod-
ern LEO satellite communication will accordingly be designed

based on Chinese LEO satellite communication environment,



