
Fig. 7. Power profile for different positions of the Primary User

increases, since only the interference constraint is binding.
Any further increase in the power budget, cannot increase
the SU sub-carrier power allocation without violating the
interference constraint. These results have been averaged over
100 independent realizations of the channel.

We have also provided the interference profile to the 8
PU sub-bands on execution of the various power allocation
schemes (Figure 6). The proposed algorithm maintains the
interference to each PU sub-band under the threshold. The
cap-limitedscheme is successful in keeping only the interfer-
ence to the closest PU sub-band under the threshold. We have
also included for comparison, the power allocation scheme
which considers the entire PU as a single band for mitigating
interference, as is done in literature [6]. It can be observed
that it is not as effective as dividing the PU into sub-bands,
as is proposed inAlgorithm 1. These results are reported for
a power budgetPt=1 W, and a single instance of the channel.

The proposed power allocation algorithm is verified for
five different positions of the PU within the given system
bandwidth of 6 MHz, and a power budget of 1 W in each
case. As observed in Figure 7, each profile tapers towards the
PU band.

Bit loading
The simulation parameters for bit loading are the same as
those assumed for power allocation. The SNR gap is computed
considering an error probabilityPe=10−6.

The result ofAlgorithm 2 is depicted in Figure 8. Figure
8(a) demonstrates the results of executing the Lagrangian
optimization problem, which yields real numbers for the bit
allocation. This is followed by integer quantization to the
nearest higher integer (Figure 8(b)), causing the interference to
the PU to increase beyond the specified threshold (Ith), or the
power constraint (Pt) to be violated. A greedy bit-removal is
executed, resulting in the final allocation of bits (Figure 8(c)).
It can be observed that the interference constraint causes the
profile to taper towards the PU band. A power budgetPt of
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Fig. 8. Bit profile for Algorithm 2: (a) After Lagrangian (b) Rounding (c)
Bit removal

1 W is considered for these graphs.
The bit allocation profile achieved with the proposed al-

gorithms, i.e.Algorithm 2, Algorithm 3 and Algorithm 4 are
shown together in Figure 9; while those obtained with the
schemes proposed in literature are depicted in Figure 10. A
power budgetPt of 1 W is considered in each of these cases.
Though much cannot be concluded from Figure 9, the SU
throughput for various algorithms, averaged over 100 inde-
pendent realizations of the channel (Figure 11), reveals more
about their performance: the highest throughput is achieved
by the cap-limited scheme proposed in literature [10], since
it only mitigates interference to the closest PU band. It is
followed closely by that obtained from the proposedAlgorithm
2. Algorithm 3 and Algorithm 4 follow, in that order. The


