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Abstract The problem of adaptive power allocation and modulation mode selection with ARQ over fading channels and
finite buffer size in the link layer is considered. In the model, the paper first assumes that knowledge of the buffer oc-
cupancy and the fading state is available at the transmitter. The objective is to vary the transmission power and modula-
tion mode according to the buffer and channel conditions so that the long-term system throughput is maximized under
some average and peak transmission power constraint, Here, the retransmission times of ARQ is not constrained, so
maximization of system throughput is equivalent to minimizing packet loss due to buffer overflow regardless of trans-
mission error. The paper formulates this optimization problem as a Markov decision process(MDP) and use dynamic

programming techniques to obtain the solution, A simplified scheduling scheme is also presented for package transmis-

sion and the results show that the minimum of the package loss is very close to that achieved by the optimal policy.
Keywords MDP, Dynamic programming, Throughput, ARQ, POMDP
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