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Abstract: In Cognitive Radio (CR) systems, secondary user’s (SU) spectrum access scheme is always designed when
primary user’s (PU) channel state is formulated as a Markov model. To better design the spectrum access scheme for
SUs in CR systems, we should figure out the detailed parameters for PUs Markov channel model. In this paper, we
propose an estimation algorithm for PU’s channel state transition probabilities based on a discrete-time Markov process.
Maximum likelihood method was adopted to obtain the channel state transition probabilities. Besides, Central Limit
Theorem is utilized to build the relationship between estimation precision and the number of converging observation
samples. Furthermore, we also propose a SU’s spectrum access scheme based on an optimal transmission time, which
maximizes the transmission throughput with respect to a given collision constrain. Simulation results demonstrate the
precision of the proposed estimation algorithm and the efficiency of the proposed spectrum access scheme.
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Figure 1. The Markov channel model
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Figure 2. Continuous-time Markov channel model for PU network
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Figure 3. Transition probabilities a estimation
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