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Fig. 11. The channel utilization for PS-SA, SS-SA and IS-SA strategy while
the sensing time cannot be ignored.
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Fig. 12. The interference for PS-SA strategy while the sensing time cannot
be ignored.

Since Tc is obtained without regarded to the sensing time,
thus it will not correct here. However, it is comprehensible
that the maximal sensing period for greedy access strategy
will be larger than Tc, since SU will not cause interference
while it senses the channel. And furthermore, if Tc is large, the
channel need not be probed frequently, thus, the total sensing
time between two adjacent sensing events for the channel with
larger Tc will be greater than the channel with smaller Tc. For
example, assume T i

c > T j
c and channel i and j will be sensed

every 10 and 2 slots, respectively. Then, the total sensing
time for channel i and j are 10τ = 200 and 2τ = 40 (ms).
Therefore, we modify the selective sensing strategy (Eq. (17))
as

CH = arg min
1≤i≤N

{
(T i

c +
⌊

T i
c

minT i
c

⌋
× τ)− aiTs

}
(21)

Fig. 11 shows the temporal channel utilization for three
strategies. Since the sensing time cannot be ignored, the
channel utilization will degrade badly, especially when Ts is
small. And as Ts increases, the proportion of sensing time (i.e.,
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Fig. 13. The interference for SS-SA strategy while the sensing time cannot
be ignored.
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Fig. 14. The interference for IS-SA strategy while the sensing time cannot
be ignored.

τ
Ts

) will decrease, thus, in each slot, SU has more opportunity
to transmit and then SU’s channel utilization will increase.

Fig. 12 shows the interference while SU adopts PS-SA
strategy. From Fig. 12, we can obtain that while SU adopts PS-
SA strategy, the maximal sensing period is about 70 (ms), and
meanwhile, as shown in Fig. 11, the total channel utilization
is only 1.788. Thus, SU can only make use of 35.8% (i.e.,
1.788/5) of the time for each channel, which is far less than
the spectrum opportunity (i.e., k = 50%). This is because
for each channel i, if the last sensing result is “OFF”, SU
has only Ts − τ = 50 milliseconds to transmit in each
slot, therefore, the temporal channel utilization on channel
i is ki × Ts−τ

Ts
= 35.7%, which is in accordance with the

simulation result. Thus, the PS-SA strategy is inefficiency
while the sensing period can’t be ignored.

Fig. 13 and Fig. 14 illustrate the interference while SU
adopts the SS-SA and IS-SA strategy, respectively. With these
strategies, the maximal sensing period is about 142 (ms) and
the total channel utilization is about 2.146. And then, SU can


