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Fig. 21. Bit profile for Algorithm 8 (Multiple SUs): (a) After Lagrangian
(b) Rounding (c) Bit removal
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Fig. 22. Secondary User throughput vs. power budget (All bit loading
schemes for Multiple SUs)
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Fig. 23. PU Interference Profile (All bit loading schemes for Multiple Users)

as those demonstrated in Figures 24(a) and (b).

XV. CONCLUSION

The major contribution of the paper is towardsRadio
Resource Managementin an OFDM-based CR. The issues of
power allocation, bit loading and sub-carrier bandwidth sizing
are addressed individually, and then as a joint problem, for
both single and multiple SU scenarios; the objective being-
maximization of the SU’s throughput, within a power budget
and PU interference constraints. The PU spectral band is di-
vided into sub-bands, and the proposed algorithms effectively
mitigate the interference to each of them. For bit loading,
multiple algorithms are suggested. The algorithms for sub-
carrier bandwidth sizing for the SU are novel, and effective in
mitigating the PU interference. The computational complex-
ity of all the algorithms is analyzed. Exhaustive simulation
results are provided, with rigorous interpretations of each of
the graphs, and comparisons with techniques from literature,
wherever possible. The performance results are encouraging,
and motivate the deployment of the suggested strategies in
practical CR networks. While the proposed algorithms are
mainly for stationary SUs and may be applicable to walking
speeds, the resource allocation for medium/high speed mobile
SUs, is an issue we intend to tackle in the near future.

APPENDIX A
SubstitutingNs from (29) in (30), and differentiating it wrt

B,

(
∂L

∂B
)B∗P∗

i
=

1

B2(Tg + 1

B
)2

2BW
B

−1
X

i=1

log2(1 +
Pihi

σ2
i

)

−
Np
X

j=1

κjgj

2BW
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−1
X

i=1

Pi

Z

jthPUband

Q′

j,idf − ω (69)

where Q′

j,i = {2Sinc[(f − fi)(Tg +
1

B
)] × (f − fi)(

−1

B2
)×

(
cos[(f − fi)(Tg + 1

B
)]
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)} (70)


