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I Introduction hEME

TV Station

=

TV Protection
Contour

Cognitive Radio
Throughput » 4
Sensing time

Sensing threshold

Joint Optimization
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. Emergy Detection And System Model MEME

The discrete received signal at the secondary user in sub

channel | n (t),H/
" (1) :{h,s, (t)+n, (1), H:

t=(1,2,3...M)

M
Test statistic for energy detector Y, = ﬁZ\ Yi (t)‘2
t=1

The probability of false ” . o

alarm and the R'(r.&)=Q 0.4/(T.f )]

probability of detection < A

are given by Pt (0,6) = Q| -2 ~(1+7)0? J
- | Jev 2o (1)
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K ll. Energy Detection And System Model

SU’s listen-before-transmit frame structure

The throughput of the SU
¢, = log, (1+ 7/,3”) G =
The throughput of the PU

r° =log, (1+ ") =

.
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Il. Energy Detection And System Model DERR

The aggregate throughput of the SU over all the sub channels

C(r,¢) :(TT_TJZ(P(HF)CIO (1-R"(z.4))
+P(H)el (1=R’ (7.4))

The aggregate throughput of the PU over all the sub channels

L

+(T —T)Z(I’,OP,O' (7,6)+ r,l(l— R’(z,¢ )))

=1
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lll. Optimization Of Overall Throughput Of SU hEFX

The optimization model

maXC(z',g)
R(7,6)2¢,

stiP'(r,6)<a, a<05
\Hd(f’gl)zﬂJ:LZ,-- L. B8>05

This is a multiple variable optimization problem, and we use
alternative optimization method to solve this problem.

-‘\H"\
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K lil. Optimization Of Overall Throughput Of SU

MER/MX

Optimization of Sensing Threshold

T -1,

mgxc(g):( -

jIZ::P(H,O)C,O(l—P,f (£))

+P(H! ) (1-R’ (g))

(Zm,p,d (a)20(z,)

St =

& <g <g™(1=12,...1)
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lll. Optimization Of Overall Throughput Of SU hEFX

L

Optimization model of sensing threshold can be modified to
unconstrained by integrating positive Lagrange multiplier, leading to

(o) =2 (P(H ) (1R ()4 Pl (R ()
M(IZL;,AHF"" (Su)—g(fo)J

Requiring the gradient of 2=(2) _g

o 11 12y, [ P(H ) Y(1+2y,)
g —(\/4+27/,+( f;/ In{ - J

AAL —P(H} ),

‘9|mm’5|0 < glmm

gl :<5|015|mm < glo < 8Imax

glmax ’ gIO > glmax

(1=12,...L)
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lll. Optimization Of Overall Throughput Of SU hEFX

Optimization of Sensing Time

R =Q(Q (R )Lr2n 17T, R (r.e) = R (707 ) = P
[ s
A i
maxC (7) ( )ZP(H I [

Q(Q_( DVI+H27 +7 \/I))JFP(H})C'l(l_P') TZmaX(Tl,Tz,...TL)

st.P' (.6)<a,l=12--L

“VA > 4
'l ¢
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lll. Optimization Of Overall Throughput Of SU hEFX

Joint Optimization of Sensing Time and Sensing Threshold
1) Set the initial parameter: k=1 7 =0,&={0} £=0.01
2) Set “=17,,7,€[0,T]

g’ = (\/i+;7. + (;L_+27/')In[P<H'O)CIO (1+27/I)J

AAL =P(H{)c

5) T* _ max(z.max’max(z'l,‘[z,...TL))

6) Set 5 = ;" k—k+1
7) Repeat 3) ~ 6) until |c* — "<& |6 &

g
: % A WAL K BT AR 5 AR
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IV. Results And Discussion DERE

The simulation parameter is :

T =1s,0f =1ImW,L =10, =0.5,=0.9,P(H’)=P(H}) =05

Transmit power of SU and PU is : 10mW

The multi-channel gain is Rayleigh distribution with mean -10dB

Estimationerror: & =0.01
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V. Results And Discussion
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V. Results And Discussion
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V. Results And Discussion
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V. Conclusions hEM%

Based on the SU’s listen-before-transmit frame structure, a joint
optimization of spectrum sensing time and threshold model to
maximize the aggregate throughput of the SU over all the sub
channels is proposed in this paper. The joint optimization algorithm
alternatively optimizes sensing threshold and time to obtain the
optimal solutions to the model.

The proposed method actually is optimization problems for
sensing time and sensing threshold respectively. Theoretical analysis
and simulation results show that these two optimization problems
have a joint global optimal solution to maximize the throughput of
SU. At a given throughput of PU, the proposed joint optimization
method will obtain more throughput of SU.
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