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Proposal of Method for Improving MAC Level Fairness under the Coexnstmg :
Situation with Legacy IEEE802.11DCF Terminals - ,

Tetsuya Shlgeyasu t Hiroshi Matsuno # Norihiko Morinaga
T Faculty of Engineering, Hiroshima International University
4 Graduate School of Science and Engineering, Yamaguchi Umversfcy

IEEE802.11DCF, which is the most widely used wireless LAN standa.rd protocol, employs Binary Exponen-
tial Back-off (BEB) for reducing packet collisions. Although the BEB can effectively avoid packet collision by
a simple mechanism, transmission unfairness arises under high traffic environment. Then, a large number of
algorithms aimed at reducing unfairness on BEB have been reported. Most of those algorithms could increase
fairness, but it also decreases throughput. In addition, these algorithms have developed based on the assump-
tion that all terminals equips the same algorithm. This paper proposes an adaptive method that only terminals
entering unfair states sequentially transmit several packets without reducing throughput performance. Com-
puter simulations confirm that the proposed method works well to improve unfairness in a network even if the

network contains legacy IEEE802.11DCF terminals as well as terminals utilizing the proposed method.
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2: Packet formats of I[EEE802.11

#% 1: Simulation parameters

Data Rate 11 Mbps

Communication Range 200 m

SIFS 10 psec

DIFS ol usec

Slot 20 psec

Contention Window Size Min: 31, Max: 1023

MAC header DATA: 24, RT%: 16,
CTS, ACK: 10 (bytes)

krame Check Sequence 4 bytes

PLCP header and preamble 192 usec

RTS threshold 0

Payload 012 bytes

Packet Arrival Process Poisson Arrival

Number ol Terminals 00

‘Terminals Location random
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Second transmission

» First transmission ,l  Second transmission
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3: A packet transmission procedure of IEEE802.11DCF
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8: Bandwidth usage rates on mesh topology
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11: Improving ratio on fairness performance by
applying the proposed method
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12: Improving ratio on throughput performance by
applying the proposed method
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