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Performance Analysis of a Novel CRMA Protocol
Based on Runtime Optimization
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Abstract To improve the Binary Exponential Backoff algorithm (BEB)’s channel throughput of IEEE 802.11 protocol, a
novel Collision Reduced Multiple Access protocol (CRMA) is proposed based on slow contention window decrease
mechanism and runtime optimization method. By integrating slow CW decrease scheme with runtime optimization
mechanism to effectively solve no state information indicating the actual contention level of BEB algorithm after a
successful transmission, CRMA protocol can record the current backoft stage of the latest successful transmission under
the overload network precisely. As a result, it decreases the collision times and improve the channel utilization. The CRMA
protocol could be compatible completely with pre-existed IEEE 802.11 protocol, and it is represented by its simplicity,
integrability, complete distribution and adaptiveness. The performance analysis and numerical results show that its
performance is much better than the IEEE 802.11 protocol and other recent multiple access mechanisms because of the
accurate estimation of congested level before transmission and the effective record of backoff stage after a successive
transmission.
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Tablel Simulation parameters
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Data rate CW pnax 1023
MAC header 272bit Slot time 20us
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CWnin 15 DIFS 50us
Packet length (slot) Geometric dist (2, 38) Propagation delay 1us
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