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An Improved Channel Allocation Protocol in Prevention of Strategic Manipulation

WANG Shi, LIU Yifan, ZHANG Min

(School of Electronic and Information Engineering, Liaoning Technical University, Huludao 125105, Liaoning,China)

Abstract In view of cheating behavior of the secondary user (SU) affecting the performance of non-cheat-
ing SU in the process of cognitive radio channel allocation, a channel allocation protocol named the im-
proved top trading cycles (ITTC) is proposed according to the top trading cycle (TTC) matching theory.
The ITTC allocates channels according to the preference ranking of SUs, and the behavior of changing the
ranking of the true preference list is in consideration of cheating. The cheating SUs can only obtain worse
allocation performance, while non-cheating SUs can obtain the same or even better allocation results than
before, effectively solving the unfairness caused by cheating. For quantitatively analyzing the allocate per-
formance indicators, a performance evaluation method of SU (PEM-SU) is designed. PEM-SU configures
the PU network, as well as the arrival, distribution, and transmission of SU, and unifies the results into a
form that can be quantified for performance. The experimental results compared with the secondary pro-
posed deferred acceptance (SPDA) protocol and TTC protocol show that the ITTC is prior to SPDA and
TTC in the average throughput, average latency, average queue length and average rejection rate. And al-

so can effectively prevent strategic manipulation and protect the interests of non-cheating SUs,
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else if M=>B then
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for i=1 to M do

for j=1 to N do
if <y, & C, and s, € C, then
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end if
end for

end for

end if

'm.C,,U, il Fqy




90 R LE

2023 4E

TE AT 58 WAL BRS 45 21 8 A 55 A9 15 20 I B9
T A T8 AR A i A B P b R R LA £
TTC PrSCGHEAT(FIE 20 1 70 Bl i A2 58k 2 B .

k2 TTC Wl By kb 2

W FE RIS C, FARM P S U, R B T TS
3 1 B 45 HE P PR F

a, - a,y
B TS R Y o= [ a; i }
Ayt Gun] mxn
WMEW® % a,;=1.Yi€ (1, .M}.j€{1.-.N},
G<1{}
AU
while U, # Jdo
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end for
end for
for (¢;,u;)€G do
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delete the (u; o ) in G,which u; of (u; Cr )=u; of (c;u;)
break
else
G<G
end if
end for
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air, =1
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end for

end while
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