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ABSTRACT

The advantages of the orthogonal frequency division multiplexing (OFDM) are high spectral -efficiency,
resiliency to RF interference, and lower multi-path distortion. To further utilize vast channel capacity of the
multiuser OFDM, one has to find the efficient adaptive subchannel and bit allocation among users. In this paper,
we propose an 0-1 integer programming model formulating the optimal subchannel and bit allocation problem of
the multiuser OFDM. We employ a dual-decomposition method that provides a tight linear programming (LP)
relaxation bound. Simulation results are provided to show the effectiveness of the 0-1 integer programming
model. MATLAB simulation on a system employing M-ary quardarature amplitude modulation (MQAM)
assuming a frequency-selective channel consisting of three independent Rayleigh multi-paths are carried with the

optimal subchannel and bit allocation solution generated by O-1 integer programming model.
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Table 1. Comparison of OFDM with LP relaxanon and Lagrangian dual.
Problem 1 2 3 4 5
size (m, n, k) 5, 64, 4) 10, 128, 4) 10, 128, 4) (10, 128, 8) (20, 512, 5)
“Lp
P 100.00% 100.00% 98.45% 96.80% 99.60%
iid
“LB
< 100.00% 100.00% 99.99% 99.95% 99.99%
P
# outer iter. 12 13 16 17 21
CPU time (sec) 0.2 0.485 0.5 0.703 3.266
i and C even even arbitrary arbitrary even
integer sol. I I F F F
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Table 2. Summary of the parameters used in the first simulations.
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Fig. 2. Average FE,/N, according to bit error rates for
the adaptive scheme and the fixed numbers of
subchannels and bits (OFDM-FDMA).
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Fig. 3. Bit error rate performances of the adaptive scheme
with subchannl, bit and power allocation, the fixed

OFDM-FDMA, and the adaptive scheme with only bit
allocation.
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