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Goodput analysis for lossy low-speed wireless networks with variable packet-sized
packet transmission: Case of bursty bit-error prone links

Takashi IKEGAWA

Abstract

In general, packet sizes are not constant, i.e., variable, in the scenarios including that data units generated

by various applications, i.e., messages, are multiplexed into a link and an application implements a protocol

with a message segmentation function. However, almost existing performance models for wireless networks

assume that the packet sizes are fixed. This paper proposes the analytical form of goodput for wireless

networks where packets whose sizes are variable are lost due to bursty bit-errors and these lost packets

are recovered by a stop-and-wait protocol. Furthermore, we apply this analytical form of goodput to the

lossy low-speed wireless networks during message segmentation. For a simple scenario where fixed-sized

messages are transferred using IPv6 over LoORaWANSs, we show that the larger mean bit-error burst length

yields higher goodput under the same mean bit-error rate.

Keywords: goodput, lossy low-speed wireless networks, variable packet sizes, bursty bit-errors, stop-and-

wait protocol.
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