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Abstract: To maximize the long-term spectral efficiency and energy efficiency of a full duplex wireless access
and backhaul integrated small base station scene, approximate dynamic programming based joint admission
control and resource allocation optimization algorithm is proposed. The algorithm firstly considers the resource
usage and power configuration of the current base station, the dynamic demand of user, the constraints of
average delay as well as backhaul rate and transmission power. The corresponding multi-objective optimization
model of maximum spectrum efficiency and minimizes power consumption is established by using the
Constrained Markov Decision Process(CMDP). Then, the Chebyshev theory is used to transform the multi-
objective into a single-objective optimization, and the Lagrange dual decomposition method is then used to
convert the single-objective problem into unrestricted Markov decision process problem. Finally, To solve the
“dimension disaster” explosion that generated when solving this unrestricted Markov Decision Process(MDP)
problem, a dynamic resource allocation algorithms based on approximate dynamic programming is presented,
and the access and resource allocation strategy is obtained during this process. The simulation results show that
the algorithm can maximize the long-term average spectrum efficiency and energy efficiency, within the
constraints of the average delay, backhaul rate and transmission power, under the scenario of integrated access

and backhaul small base station.
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