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Uplink Interference Avoidance Scheme to Improve Femtocell
Performance in Heterogeneous Cellular Networks
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ABSTRACT

This paper proposes a cross-tier interference avoidance scheme to improve femtocell performance in single
frequency heterogeneous cellular networks (SFHCN). The scheduled macrocell users located close femtocell base
stations cause serious interference to those femtocells so that the performance of femtocell is dramatically
deteriorated. To solve this problem, this paper proposes an interference avoidance scheme by reversing the uplink
and downlink frames of such femtocells. After reversing the uplink and downlink frames, femtocell base station
relays the macrocell user data as well as transmitting its own data. In the 1st relaying link, femtocell and
macrocell users transmit their data respectively divided uplink frames and in the 2nd relaying link, femtocell base
station transmit macrocell and femtocell data using a simultaneously superposition coding scheme. Computer

simulation results confirm performance improvement of proposed scheme.

BoelTe) ¥ 201195 FEEAIEH] FAEgset s Wy gl

o] =12 20129 AN ST |EH ] AU R st Alwte] xS ol 3% 7] 2 ARIY (No.2012-0001571)
FA2} - A A7) AxEE TR EEA] A4, goodream @dcl.yonsei.ac kr, I3

XA} AR 7)1 Ax st CAE A 4, ks.kim @yonsei.ac.kr, $A13]4

AAEn A7 |AxEs} CREEAL 194, yimich@dcl.yonsei.ac.kr, 83|

=¥ F  KICS2013-03-116, A=} 120139 39 59, FE=Adedz) 20139 49 159

%

451



Jod A8l g ZolE ER A% ke e
G ol Hieke] Ay} e o FolA T olr}?
ololl AMEANA HEA 7% A|sE LS
ZoA7) SdAde Aad 4 ke wvHel
Ao w AT glen], A el A%
3w A4z} A A4 wese] PHes
B

A7k s sl ool A=A 7]
T ERe] A% WY Flge] B, 2
AR AS B Y AL P b
S e Y A% P At A
Agle] lzEAst A=A F ARG AW K
#4990 Aol AL Wi, AAY A% B
A 2 AZel gl s7bE A g AS
gt o o] A% Auls SeiAke 4
P4 AQT} A4 B BIG F glon]
A o] g Aol £ MAE Falel 7
S ALgAle] S e 4 sleh s,
A% AFE FAT T A9 Ao Q)
sol e ARGl AR e PR S gloks
Wge] EAREE 53] vlaRA] A5k ok A
W Aol A=Al AAEle] G A%, AEAe
A7HE SRS B FAS FABAS AR
AR, A $7E A ke P2 APt
A = o)z Qste] AL vz A 9]
sjo] AR 39 Aol A B

olsh R vlzEAlsh WEAzE] M FAE
Sasb] i ofel A4 el A7sle] o1
Aoz AN T F R AA WA A
e B AN S Hske el
Azl A2 M dRE A 9] 91

)
rlo

£

b

r_):(

BN g5

7F 73] Z8AQ AATL JEsEA 2] 2
g A}g-0 2 oldle] ] AL8o] FgAdo] a3t
of AAAHQ AEE HA4AS HolAl Hrk F WA

UEHERILEER R

A1) e e oS AHe 2ds
Aos w4 Agle] A

of Alef7lel LE AZE] ARE Mo} 3]

452

off W& ewa|=rt Exsh, Alel7]elA] Z+ 7]#]
=3 ARSApE FAeo] AHEAGe ] fsled
EAIES] AXkFS 7= wde] Exgic
oo B oM whd Falgr o|7|F AEE
U ES] Tl e AJee] g0} sleke]a =)
T2 WAS B8 aEA A a S 3
sz WS Akt vimEAd S e 9
AL =Yyl 25 WSty vmEA ARl
dlolels TAVIN S S3l] AEgtosn via=A
A a S A 5 9lom, o]F Fdke JE
R R R e P A Y ol
0] A ot ek A= )4
7% A vESZ =
71%sta, A e B =Fedlx Aletsh=

1. Alag 28

B wellds a1 1elx]9) 2ol viamAl
A3 AEAL F AFTLE o]FfRl HHY o]
% Age VEYaE Teide) vz 9493
ArAe AT A X7 ={x{, %], ) o
X/ ={xf.x[. -~} 2 77 el o374 x'sh
xf= A vz A A AR 7)AS
A5 vERieE =] AIZE AR elIA 2AlE R
izzde] AAE UM ={uj (0, u]' ().},
A A U= {uf0),uf@), -} o=
eRdck o714 ui(e) ek ul(t) = ARE A elA
WA wjz2zAd 7S A AR 7R s 2~
AZYE =2 AHgabsl YEA ARgRe] 917
= vhehiick

B =l A7) SRS yRkaL sk 54719
7% zeba & o 7b Alse) ARl ol &
A} ()} o] Aol

PG ly—zl®
()= wlt) - ly=z "

o0

A7 G, (1) Az tARAA $417] yot 5
A7) zAtele] seld o] 5elu, ot AR ZH4 A



=/ ol71F AER vIEAIA Rl Aeite S AR a A 39 7

é : Macro Base Station

é Femto Base Station

& vacro User

g - Femto User

a8 1. o1F A% V=N =Y
Fig. 1. Heterogeneous Cellular Networks Model
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le 3. System Simulation Parameter

Parameters values
Number of macrecell 7
Number of femtocell per one macrocell 4
Macrocell radius 1500m
Femtocell radius 50m
Transmission power of macrocell base 43dBm
station
Maximum transmission power 23dBm
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