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Abstract: So far, the limit of user information transmission rate of direct current biased optical orthogonal frequen-
cy division multiplexing access(DCO-OFDMA) for visible light communication(VLC) system with finite-alphabet inputs
is yet unknown. In this paper, the user accurate achievable rate and its lower bound of the DCO-OFDMA system with fi-
nite-alphabet inputs are derived, and the total electrical transmission power minimization problem under user rate thresh-
old constraints is studied. Since the original optimization problem is a joint optimization problem of minimizing the total
electrical transmission power with the optimization variables of subcarrier allocation, power allocation and DC-bias,

which is with high complexity and difficult to solve, by deriving the optimal DC-bias and fixed subcarrier allocation, the
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original problem is simplified into a single variable optimization problem, which is, minimizing the total information

transmission power with power allocation as the optimization variable. Moreover, by using the Lagrangian function and

Karush-Kuhn-Tucker(KKT) conditions, we propose a power allocation scheme to minimize the total information trans-

mission power with user rate threshold constraints. Numerical results show that the power allocation scheme proposed in

this paper depends on the channel gain difference between subcarriers and the user rate threshold, and its performance is

significantly better than the equal power allocation scheme at the low rate threshold and the high rate threshold , more-

over, its performance is significantly better than the traditional water-filling power allocation scheme at the high rate

threshold.
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