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B 2 RE R (Femtoell) 1 B )2 Femtocell 9
YRBRENE A SUINEAL 58 Macrocell M8 M= NE &, i
Mg zs B H AT TR I E B, Femtocell 5
Macrocell >R JH [F] 45 20 ) 7 A6 2%, T [R] A48T 2H ) 7 =X
IR B RR AT S 10 BE B 5505 5 A I A IR A
R 75 Femtoell 25 Macrocell 47 2K /™ 5 (4 5 )2 P[]
&, 520 22 F P MU ( Macrocell users) fR s R
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SRy 36 TE ST BT B R S R e e IR 2% R 2 A
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F1H 5 PR GE R BC e A SR 2k 1 T A M A RO SR
I MATLAB R GE A HRIATIHE , XF LR B #EF T
BUET A, b 05 B 25 R0 B2 R UEFT B AL
g5, IR H P A — USRS A0 8 U 1555
g, i EY R T2 E —AF Macrocell JE3, )2
HE 2N Femtocell 22355 W )2 Femtocell 4517
o ERGETMHE DR, HEG RN
500 m, F Macrocell Feufi i FZE/NX L, M A
MU Fl F 4N F Femtocell JE355 FEHFL /375 78 32 Macrocell
% X3, I Femtocell 2352142510 m, KA FU
KM Overlay #igH AR, TAKI Femtocell K& il A
B B A RGBT K2 GHz, S 58
4 B =10 MHz, N, =-174 dB/Hz, T{Fi%( N,,, =50,
FHPEM =20, A% Femtocell JE35%k F =10, 4
IANHI Femtocell FE5G A H =4 MANFIZEER ', Sk
RN A p, | IEALR p, AT MU 5 {5 s
HIME p, 435 0.05,0.1],[0.01,0.05]F1[0,1]

XIa 1y 8 5y 53 Ai . HAh 2% p,,, =23 dBm, r,, =
9 bps/Hz, I}," =-110 dBm,

2 25 A — AN A Femtocell JE3 F PB4 &
SRR BRI ] R Ay 544K 5
USSR W A 3k m] IR PR ™ A e Al e 3R A%
TRGFHY R GEIERE T ELIN ) 52 % 3 A2 (] 52 2 FE ALK
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DWW
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Sum capacity of each cognitive femtocel /bps
o
S
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(=}

5 10 15 20 25 30
number of iterations

K2 AARGEIERE S S EC R

%1 A A TEESD MU ZR P8R T
FINHNFU MR R Z WA 5E &, 0] LA ik
H B T AN 58 S MR RO B R B A TR TE D MU
RN HERIRS 2 THREIA A FU #4 f KA i DR 0 K
MR, (5 MU Z B85 2 T YA 2l 252 T3
FERRM 1,7 o LT S8 I A B A TR 2
BI85 2 TP HE SR R R B SRA R . O
ANGE AT R A R B A B T —E B R
T,

£ 1 ATERBULIRANS 56 PR Rt T4 B8 LY/ dBm

FU s KA 23 PR SEFRBA A
20 -116.01 -114.01
22 -114.52 -111.83
24 -113.31 -110. 14
26 -111.15 -108.05
28 -110.00 -106.42
30 -110.00 -105.71

62 7R A Femtocell W44 ] DL 375 (1 22 48
M (bps/Hz) 5 FU e KAEHI DR Z Rl &R, 7]
LA A M Femtocell REGE S FU 1Y 5 KAL i V)
RRAHE M HE K, FoA Xt L R 4% JEIA AT Femtocell
[E] i [ 2 T 40 5 3 A 25 I8 R 2 T 0 R Ge 1 e i 52
Wi, AT L4525 AT LU A o5 1 R 2 T R Ge
REFEAYE A s, B 5 55 2 TR AH EL | Femtocell 3 3
B8] B T HEAR DN FeA ] DL 200
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FU fc KA S X 1R T

K/ dBm bps/Hz bps/Hz
20 320.11 320.04
22 332.36 332.20
24 340.21 340.02 [3]
26 346.54 346.42
28 350.62 350.51
30 351.83 -351.75

2 3 LB Femtocell P45 1] LIRS B R 4525
it 515458 Femtocell W28 AT LIRS R4 1, v LR
i INHIPE Femtocell RG] LAARTS & 1Y RGEA &,
KA Femtocell TEH 5 ¢ BE HL vl RG4S &7 WAL T-1%
457 Femtocell , 7 HPEREHE T2 15% . H LS Fem-
tocell 2% RS H BE IR A PSR 2 % S0k [ 12 ] TH Y
BT RIS TR IE S5 DR ik

23 IAHI Femtocell 51458 Femtocell 22585 MERE L

FU fie/ME i 4 PR/ Sk 12 ) B

ok /biv/s bps/Hz bps/Hz

2 340.11 320. 14

339.56 319.12

4 337.12 317.05

5 337.56 316.62

6 336.21 314.41

7 336.15 311.57

8 335.02 307.01

9 333.24 302.08

10 330. 12 297.23

4 LEFRIE

P —FHT B9 IA A Femtocell F 3k R 48 b 3 T8
S8 A B A TR R o ik . %
SR IR FU B9 QoS 3R, R4 MU 138 15 i
R RAINF] Femtocell RGE RS, [ B UE A SCHE
P AR LU Tk T 58 S M IR B vk, AT LA SR B
A 5 )2 4 5 100 EOA N Femtocell 78 H2 2 58 i Bk
uhi RGA R ITH = TG A Femtocell , P RET- 18 2o
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Resource Allocation in Cognitive Femtocells with Imperfect Spectrum Sensing

SUN Yan', PENG Dai-yuan', LIANG Hong-bing’

(1. Southwest JiaoTong University School of Information Science and Technology, Chengdu 611756, China;2. Southwest JiaoTong Uni-
versity School of Transportation and Logistics, Chengdu 611756, China)

Abstract ; In this paper , we combine femtocell and cognitive radio technology together effectively and propose a novel
network resource allocation scheme for cognitive femtocell based on imperfect spectrum sensing method. This proposed
joint sub-channel and power allocation algorithm can suppress the co-channel interference in heterogeneous networks.
The target of this proposed resource allocation algorithm is to maximize the sum of the throughput of all femtocell users
under the Quality of Servise constraints of both femtocell users and macro communication combining the channel and
power allocation method. Simulation proved that the all femtocells capacity of cognitive femtocell networks is more about
15% than that of the traditional femtocell networks; Meanwhile, the performance of the cross layer interference suppres-
sion and the spectrum utilization of the proposed algorithm is superior to that of the algorithm based on perfect spectrum
sensing method, the average cross layer interference of user of macro will not be higher than the cross layer interference
limit.
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