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Abstract - In cognitive radios, secondary users can use the spectrum exclusively allocated to a primary wireless system
if the secondary users detect the spectrum in idle states. Because the secondary users can utilize the idle state of the
spectrum, the utilization rate of the spectrum can be improved. The idle states can be detected by using secondary
users’ sensing schemes. However, the wireless channel environment where secondary users perform the spectrum
sensing is not very friendly to secondary users because the signal-to—noise ratio of the received primary signal is very
low. Hence, cooperative sensing scheme where more than one secondary user take part in the spectrum sensing is

generally used in cognitive radios. In this paper,

investigate the cooperative sensing performance for

machine-to-machine communication devices operated by batteries with limited energy. In general, the energy consumed
for the spectrum sensing increases as the length of the sensing period and the number of cooperative sensing nodes.
Accordingly, even though the total amount of the consumed energy is the same, an energy allocation methodology how
to distribute the energy to the sensing period and sensing nodes can achieve the optimum sensing performance, which is

numerically analyzed.
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Fig. 1 System model for cooperative sensing

1 _

PD(Y;):Q(lJr'yQ l((PFA) 7;'7)) @D
G4 (A 4 13 ALgAeh 23 ALEA Aole] A
Fevlolw, bt 1A AR FA AT EASA o
ol B8t 12k AREAe] AEE e AR E HE
A7l wAE ggon Qwden FUY As o He
& HAE8Es W HEE StePy, e WFA =Y P, 3%
S TR T e 45 dAdsd dgsy Py, E

SHAl T3]

g ANUAE ALEst oUA] AgH FHANA F
e 7 4 dEIZAA APE Sste] & Hol 3l
A olviAE £ et sta, & R 22k AREAE Al
Fojst= @8 A4 7S AREsl =W, o] w &uH
A\A B, = &3 o] 2382+ duh

ol

=2

E,=K-E,+M-E, E.<F ) 2)

T2 elA B, B, £ 2% A& ZH7te] A s
AAst7l 918k AU E FFse RAelrh & e A Al
F el anlE Ay ATE Egba @ oo e
MAS A AE e wAA HW, AN A4S 73
o] 7+l w}a} A 71gko]l FAkskE A olatAHoR
9l A :ac} 522 2)0111 K= g4 A

T

2ol A ol x| MEHE e = HE MY J|Hol fE AT 35



ol LA x|

[

[

5 07—~
0.4f - - -

Hiigedoid Uonosleq

(3)

&= el A

}

k<l
r

=

2|

e A 457 A v

20144 3
ok
1w

k=l

x| 63PH 1
E:S'J

E—M-
E,.

o

r BTt} =ZA

3=
[

st
L

k=13

R RCIE R IES I IEEY

7

lz]

= 23 gl 58

7FakA H

=
<]

450l gone [}

B

Fig. 2 Detection probability considering consumed energy
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