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Design and Performance evaluation of Fuzzy-based Framed Random Access
Controller (F2 RAC) for the Integration of Voice and Data over Wireless
Medium Access Control Protocol
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T School of Electrical Engineering, Korea University
F Radio&Broadcasting Technology, ETRI

Abstract

This paper proposes a fuzzy-based random access
controller with a superimposed frame structure (F’RAC)
for voice/data-integrated wireless networks. F’RAC adopts
mini-slot technique for reducing contention cost, and
these mini-slots of which number may dynamically vary
from one frame to the next as a function of the traffic
load are further partitioned into two regions for access
requests coming from voice and data traffic with their
respective QoS requirements. And F?RAC is designed to
properly determine the access regions and permission
probabilities for enhancing the data packet delay while
ensuring the voice packet dropping probability constraint.
It mainly consists of the estimator with Pseudo-Bayesian
algorithm and fuzzy logic controller with Sugeno-type of
fuzzy rules. Simulation results prove that F'RAC can
guarantee QoS requirement of voice and provide the
highest throughput efficiency and the smallest data packet
delay amongst the different alternatives including
PRMA[1], IPRMA[2], and SIR[3].
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