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Fig. 14. Interference to 4 Primary User sub-bands : (a) Without PU gains
(b) With PU gains

decreases. This is because, decreasing the bandwidth implies
increasing the number of sub-carriers, and thereby, the power
budget is now distributed among a relatively large number
of sub-carriers; a lower power in each sub-carrier generates
lower interference power to the PU band. (ii) As expected, the
interference decreases with the increasing spectral distance.
The same results will be obtained for water-filling-based
allocation.

Figures 14(a) and (b) (resp. Figures 15(a) and (b)), represent
the interference profile of the PU, without and with consider-
ation of the SU to PU channel gains, respectively, for 4 PU
sub-bands (resp. 8 PU sub-bands).

The interference profile to 8 PU sub-bands with the op-
timum SU sub-carrier bandwidth is reported in Figure 16,
with uniform power allocation, water-filling and the proposed
algorithm (Algorithm 5). Only Algorithm 5 is successful in
keeping the interference to the PU band below the specified
threshold.

Sub-carrier power allocation, bandwidth sizing and bit-
loading
On executingAlgorithm 6, first the optimum bandwidth is
obtained with the corresponding power allocation. Figure 17(a)
reports the optimum number of sub-carriers asNsopt=78 and
the bandwidthBopt = 126.6KHz, while Figure 17(b) depicts
the power allocation profile. The bit loading profile is as shown
in Figure 17(c).
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Fig. 15. Interference to 8 Primary User sub-bands : (a) Without PU gains
(b) With PU gains
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Fig. 16. Primary User interference profile (Algorithm 5)

B. Multi-user

Power Allocation

The simulation parameters are the same as those of the
single user case. 3 SUs have been assumed, which contend for
the 5 MHz bandwidth, which is divided into 32 OFDM sub-
carriers. Figure 18 demonstrates the power allocation profile
and the assignment of sub-carriers to the users, with a total
power budgetPt = 1W . Due to the interference constraint, the
profile tapers towards the PU band. Figure 19 depicts the sum
throughput graphs of the SU, averaged over 100 independent
realizations of the channel, and Figure 20 represents the
PU interference profile. Both these graphs have the same


