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Abstract In cognitive radio networks, the number and state of cognitive users and channels vary strongly with time. In
complex environments, more factors need to be considered. To evaluate the current performance of various allocation
protocols, a performance evaluation system of spectrum allocation protocols (PES-SAP) based on a probability distribution
vector is proposed in this study. The system can flexibly evaluate channel allocation protocols. Moreover, an equitable
and random allocation protocol is proposed herein to enable maximum secondary users to obtain channels for the available
spectrum. The PES-SAP is used to evaluate the comprehensive performance of the equitable and random allocation and
traditional random allocation protocols. The simulation results show that the PES-SAP can clearly distinguish these two
protocols and some of the equitable and random allocation protocols have better performance within a certain number of
values in the random allocation agreement.
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Algorithm 1: random allocation protocol

Input: N,M

Output: distribution result matrix D

1: setD=0(d,,= 0,forall i and /)

2: forj=1toMdo

3: set a from {1, ---, N } with equal probabilities
4 setd; <1

end for
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#2 ERAPHIEMME
Table 2 Flow of the ERAP algorithm

Algorithm 2: equitable and random allocation protocol

Input: N,M

Output: distribution result matrix D
1: setD=10(d,,=0,forall i and j)
2: set priority user list: /={1, =+, N}
for j=1to M do

set a from / with equal probabilities

setd; <1

remove a from /

if /is empty then

set [<{1,+-,N}

end if
10: end for
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Table 3 Setting of environmental parameters

Parameter

Value setting

PU occupation Py

Number of channel states C

Channel state transition matrix M,

Modulation scheme M,

Simulation time S+

Maximum number of packets arriving per time slot m

[0.5 0.5}
05 0.5
4

0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25

M,=[0.5,0.5,0,0]
M,=[0.2,0.5,0.3,0]
M,=[0.2,0.3,0.3,0.2]
M;=[0.1,0.2,0.3,0.4]
1000 time slots
1
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Table 4 Setting of SU parameters

Simulation code User number

Buffer size K,

Total number of packets SU arrival process probability

arrived Sp vector a;
Ul 600 (0.4,0.6)
Simulation 1 10-35
U2 400 (0.6,0.4)
Ul 7
) ) U2 10
Simulation 2 370-610 (0.63,0.37)-(0.39,0.61)
U3 7
U4 10
Ul 7
) ) U2 10
Simulation 3 670-1000 (0.33,0.67)-(0,1
U3 10
U4 10
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