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Abstract

This paper explores the throughput performance of CSMA/CA-based DCF protocol over both ideal channels and
fading channels with payload size at the MAC layer in the 802.11a wireless LAN. In the ideal channel, there are no
errors and at the transmission cycle there is one and only one active station which always has a packet to send and
other stations can only accept packets and provide acknowledgements. In the fading channel, bit errors appear in the
channel randomly and the number of stations is assumed to be fixed. And each station always has packets for trans-
mission. In other words, we operate in saturation conditions. Up to now conventional research work about DCF through-
put analysis of IEEE 802.11a wireless LAN has been done over the ideal channel, but this paper is done over the
Rayleigh/Ricean fading channel. So, the ratio of received average energy per bit-to-noise power spectral density Ew/N,
is set to 25 dB and the ratio of direct-to-diffuse signal power in each sub-channel ¢ is set to 6 for combined Ray-
leigh/Ricean fading channel. In conclusion, it is shown that the saturation throughput is always less than the maximum
throughput at all the payload size and the higher the transmission rate be, the higher the decreasing rate of saturation
throughput compared to the maximum throughput be.
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