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Fig. 9. The interference under IS-SA (PS-SA) strategy for different C.
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Fig. 10. The interference under SS-SA strategy for different C.

we will find that the proposed SS-SA strategy is better than
IS-SA and PS-SA strategies.

Particularly, we focus on the case N = 5 and for each chan-
nel i, µ−1

i,OFF = µ−1
i,ON = 3 (sec). Furthermore, we assume the

interference tolerances for each PU are 2%, 4%, 6%, 8% and
10%, respectively. Therefore, Tc = [254, 539, 865, 1242, 1689]
(ms). And similar to Example 1, since the idle probability of
each channel is 50%, SU’s total channel utilization is also 2.5.

Fig. 9 shows the interference with IS-SA strategy. Since
µi,OFF and µi,ON are the same, with IS-SA strategy, all
channels will be regarded as the same. Therefore, IS-SA
strategy is the same as PS-SA strategy and the five curves
in Fig. 9 overlap each other. Due to the minimal interference
tolerance is only 2%, the maximal sensing period Ts ≈ 51
(ms), which is in accord with the theoretical value. However,
this sensing period is not necessary for other primary users.

With SS-SA strategy, SU considers both channel’s char-
acteristic parameters (µi,ON and µi,OFF) and interference
tolerance (Ci). Therefore, with SS-SA strategy, these channels
will not be regarded as the same any more. The interference
with SS-SA strategy is illustrated in Fig. 10. As shown in this

TABLE II
AVAILABLE SPECTRUM POOL

µ−1
ON µ−1

OFF C k Tc (ms)

CH1 3 9 5% 75% 1476
CH2 3 3 5% 50% 696
CH3 3 1 5% 25% 492
CH4 3 9 1% 75% 249
CH5 3 3 1% 50% 123
CH6 3 1 1% 25% 83

TABLE III
SIMULATION RESULTS FOR DIFFERENT AVAILABLE CHANNELS

Channels’ Info The optimal Ts (ms)
N List PS-SA IS-SA SS-SA

1. 1 CH3 490 490 490
2. 1 CH5 122 122 122
3. 2 CH1,2 350 408 424
4. 2 CH1,3 245 309 334
5. 3 CH1,2,3 162 192 206
6. 4 CH2,3,4,5 30 49 58
7. 6 CH1–CH6 14 32 42

figure, the maximal sensing period is about 108 (ms), which
is twice as much as IS-SA strategy, and the sensing period
is suitable for all channels. Therefore, the proposed SS-SA
strategy is better than IS-SA and PS-SA strategies.

D. Example 3: Performance Comparison for Different Avail-
able Channels (N , µ−1

i,ON , µ−1
i,OFF and Ci)

In this example, we will study more general cases that
the number of channel, channel’s parameters and interference
tolerances are different. Particularly, we assume there are
totally 6 available channels (as shown in Table II), from which
SU chooses N(≤ 6) channels to access.

The simulation results are shown in Table III. In cases 1 and
2, since only one channel is selected, three strategies are the
same and the optimal sensing period equals to Tc, which is in
accordance with theoretical analysis. In cases 3, 4 and 5, the
channels with different parameters but the same interference
tolerances are selected. According to the results, we can obtain
that SS-SA strategy is better than IS-SA and PS-SA strategies.
In cases 6 and 7, more general situation is investigated and
the SS-SA strategy is still efficient.

Therefore, the SS-SA strategy is better than PS-SA and IS-
SA strategies for different available channels.

E. Example 4: Performance Comparison while Sensing Time
Cannot Be Ignored

In this example, we take into account the effect of sensing
time, i.e, the sensing time cannot be ignored. We use the same
parameters as Example 1 and assume that the sensing time
τ = 20 (ms). Furthermore, we assume that SU can’t sense and
transmit simultaneously. Therefore, in each slot, during [0, τ ],
SU chooses one channel to sense, and then decides decide if
and in which channels to transmit during [τ, Ts].


