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Performance Analysis of Hybrid Error Recovery Methods
for Reliable Multicast in Wireless Networks

HIDEHARU SUZUKI,t HIDETOSHI UENO," NORIHIRO ISHIKAWA,}
OsAaMU TAKAHASHI, "t FUMIAKI SATOHtt and TADANORI MIZUNOtt

Automatic Repeat Request (ARQ) is necessary for recovering a burst error that has a large
fluctuation of error rate. Forward Error Correction (FEC) is suitable for a random error and
can reduce delay time cased by the error recovery process. In general, the combination of ARQ
and FEC that has symmetrical features aforementioned gives an almighty faculty for error
recovery, but it is hard to determine an optimal parameter value, such as FEC’s code param-
eter: (n,k). This paper describes that the hybrid error recovery method combined ARQ and
FEC is necessary for a reliable multicast, which is utilized for bulk-data transfer in wireless
networks. In order to solve the aforementioned FEC’s code parameter issue, this paper de-
fines a performance function that does multiplication processing time and number of packets
and proposes how to work out an answer of the value by minimizing a whole communication
cost calculated by using the proposed function. The configuration of the hybrid method is
examined through a theoretical analysis of existing error recovery techniques such as ARQ,
Pro-active FEC and Reactive FEC concerning a total number of packets and a total processing
time until finishing a whole bulk-data transfer. An experiment using a wireless-LAN shows
an improvement impact of multicast communication performance in comparison between the
hybrid method and an ordinary ARQ method. This paper shows that the proposed function
is able to reach a conclusion by making use of a theoretical analysis with numerical examples
and an experimental value obtained from a prototype system.
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Table 1 Comparison of error recovery techniques.
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Fig.1 Theoretical analysis of number of packets.
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