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An Adaptive Jitter Based Media Access Control Protocol with Priorities
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Abstract: A prioritized adaptive jitter media access control protocol (PA] _MAC) based on multi-
channel random access mechanism is proposed to solve the issues of multi-priority traffic
differentiation and poor performance under heavy loads in military aeronautical communication.
The protocol bases on the random access mechanism and classifies QoS for multiple priorities by
setting different maximum jitter stages. It adaptively implements traffic loads by regulating the
jitter stage transition probability based on continuous feedback of channel occupation statistic.
All of the protocol performance expressions are deduced through building three models. These
models are a queuing process model with M/G/1/K theory, an adaptive jitter mechanism model
with 2-D Markov chain and a propagation process model with burst collision. The optimal
adaptive factor to guarantee the reliability of the highest priority traffic under different traffic
loads is derived through programming. Simulation results show that the protocol provides correct
traffic differentiation, guarantees the timeliness and reliability of the highest priority traffic (i. e.
the time delay is less than 10 ms and the successful transmission probability is more than 95%),
and maintains the stability of the system throughput all the time.
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