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ABSTRACT

In this paper, we propose a self-optimization scheme for indoor femtocell coverage in heterogeneous networks.
If the femtocell coverage is larger than indoor area, neighbor cell users passing by the outer area of the
femtocell coverage may request an unnecessary handover which incurs wasteful signaling overhead. On the other
hand, if the coverage is smaller than the indoor area, some of indoor users might not be connected to the indoor
femtocell. Therefore, we propose the method by which the femtocell coverage attains the exact indoor area
employing self-organized scheme. Autonomous self TX power adjustment of the femtocell is possible because the
proposed method utilizes handover request events and membership information of users that can be obtained by
the femtocell itself. We show that the TX power obtained by the proposed algorithm converges to the optimal

TX power that can be obtained analytically to attain the indoor coverage area.

R olye] e A 218] SAuIFESEHE] (0CCT 2011) of EEsgE
¥ 2 odTe AR FEdE21AK,) “AAAAN 2 ARFAREIE S TTEEIA AT (C1515-1121-0003)" 2 “2012d
E AR (Z2HI)EeR) o QYo sl Alwte] 7] 2ATFA1Y] (2011-0009255)" RS ukol =3El A9,
FAA} - A7yt ARbgsty BAL Al2~E]l -4, sangik@sogang.ac kr, 3]
WAIA R} - A7t Axlgete) B4l Al2E] A4l dhong @sogang.ac kr, 413
* Fepyadsta Ao IT g3l / vElTg374, jclim@postech.ac.kr, 3]
T=FHE KICS2012-11-531, ALzl 120124 1149 13, FHE=w4<dzF 20129 19 7

*

o

18

www.dbpia.co.kr



f

i A ol F el AR HAEE fliAE e AF Ay 24 7 AT

I.M E

HEAL Al 59 A9E slasta T 2}
Ao BHE SUHAA 25 dlole ARlaE bs
s ke 2ad 7 ]X]%—o«i 2R o] E
(heterogeneous networks)®] =8 A 84 T 3}
velct, MBS Algzle] o] 2 AX|=7] u
ol AA HEHZE st Feprle] dAo| £
o|3}A] edtt. ole} 2 ofE-& A3 Hd 7]
Amo] 222 FH S A FRprlEE
Ax & 4 9lES 3= SON(Self Organizing
Network)ell thgh #Hle] Eolx|z 9lci!. SON2
T8 7eRe AR} HJH AlE] A3 =
w sleple] #As}h Fol gloh =2 SON 7|
= 5 WEAY AF AY x24& 53 AEA
A5} nljle]| Eﬂoﬂ/ﬂ FAAHoR thErh

dubd oz HeAS Afodde 9l whde] A}
45 S8l AXE] witel, f‘ﬂiﬂ-"/] AW A=

BEAe] AAT Adedst sk o] o]y
ofck Wb WA AuelAsk A Jedat oAt
A ke A% ol whE A} AR 4 ek

el At Al vet 2 A% e
el AwelAg Fatste] Abrhs Ae] ko
ols) A=on] eie] WA S giek of w Als]
we dAHown AEAe] A HIE F
oA B SR AR Bolluw ofld d=e
B 2Ae wae sk ez fEde] Avelx
7b Aujedel mrk e g, A whe] EAl]
ohd ThE A A =t A9L WAL o]
= o) QAAEE A s Slede] R
ANRAE AN AHEAe] ddEE A9} o
< SINR(Signal to Interference plus Noise Ratio)
2 455 5Ale D) weld oleld FAIE 3]
7] $lal AmAe] AMAZ Aol s}
w2 24 sk 7]l o7k 7o) Besi
71EAT 3]0l s ENE] 3% SINRe]
7|Rkste] flEAe] AR E Aueddz} dA]sle
=2 zA-sk= 7]1:14_0_ 21]01—5—]_0:11:]- o] 7]&40“/H% ]
EAl] &3F whiEe] SINRS| Hite] 54 7
Fho] H=5 e AF A¥e 24 It s
qb A ZellA SINRS FHe| 7] wistel] w
2t vpp7] wstell AAE AWd Tt 2247
7] $13 SINR 71 35 A& A7l= it 7]
ST [ellAe A=ew 83 ARE ]SSt
AR s 2dsks 7S AlRkskdch o] 7]l

il

i

\i

welx] 2ol ZPssbl slelch wat A= e
Ho] ek 24 AEAe) A

gozn we AuelA] 2ge] sPsapl s
ok o) Ag Aselre 71E AT [@le] A

P} Ak Ak s wlasisleh At 7]
W Ae AEAY AE AY Fuge 9 AE
o] 1A A e gmale] 49 A5
Fol] 7)E TPgact g SRR ozl &
ateich

I. EEAS| F{HaX| =H ZA|

B AellA= RS AMEA7E Aol o
232 e 7 ARk wAlES Aot #
EAe] ARgAF A vl hybrid access HHA
TeleT WEAT ARSE ® s FReks
71%5°l = A5 7HEsith

AxAde] Awz|7t Addwct 22 A5,
AgAo] A% Aol {3 whde] FAERAZ
AAER] 3k A WHAgtE E =rellAe
ole} 2+ TA|E camp on AR Aokl 1
d 19| ay= vizEAR JEA AloelA] A e
camp on AlE VeI vk IFex] HEAL]
AW = Aledre} zkom, o] e} A
chite] AEAe] ARl E3hE=] Falar w3
2 AR AA"c) o] Ag v glEAde] gl
AMA| S 74 FEA 4% 735wl
& SINRE AlsE FAI8H Hck 18 19 b+
Ayl A rlololA A= camp on <A
5 vEha oick o] g w2 dxg o}
Ao A=A AR S SINRE A%
= —’F AskA ok

it

rmlon

AEAe] A Aol 2 4% A
9 e

chake. SleAle] Fnjg] x]—g— Exl3)] A
Jeon 245 WA o3t |
& sEAERE Apag w19 o] o, o

www.dbpia.co.kr



2183 =4] *13-01 Vol.38B No.01

a) Camp on problem (M-F)

b) Camp on problem (F-F)

Femto cell

)

Femto cell

% Macrocell
# <+— HO event

triggered
HO event

Femto cell
¢) Unnecessary HO problem (M-F)

d) Unnecessary HO problem (F-F)

7 1. HEAL] ANEA] 7] 24 A
Fig. 1. Technical issues of femtocell coverage size
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Fig. 2. Femtocell coverage self-optimization procedure
(in the case of too extended)
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Fig. 3. Femtocell coverage self-optimization procedure (in
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Table 2. System parameters for simulation
Parameter Value
Center Frequency 2.0 GHz
System Bandwidth 10MHz
Macro TX Power 46dBm

Femto TX Power Maximum 20dBm

Macrocell Radius 1Km
Mesurement period 200ms
Macro Antenna Gain 14dBi
Femto Antenna Gain 5dBi

Antenna Pattern Omnidirectional

Noise Density -174dbm/Hz

Penetration Loss(Lp) 10dB
Path | MBSvsMUE 128.1+37.6log;o(d(Km))
-loss | MBSvsFUE | 128.1+37.6logio(d(Km))+L,
model | FBSvsFUE 127.0+30.0log;o(d(Km))

By | FBSvsMUE | 128.1+37.6logio(d(Km))+L,

1Km A0.67km, (Q.6802km,
1.0102km) 1.0102km)

o5

mal? @
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(lo 67km,0km) (0.6802kfn,0km)
Macrocell

Indoor range

@ Femto BS

a) Cell Layout when a single b) Cell Layout when multiple
femto cell is deployed femto cell is deployed
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Fig. 4. Cell layout
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Table 3. Target femto TX power and resultant areas

) Converged TX
Area (m")
power (dBm)
st & 0.56
! oo -14.01
femto Cho 0
nd Ce 0.08
2 P -14.45
femto Cho 0.08
rd & 0.12
3 i -14.06
femto Cho 0.08
t & 0.32
4 oo -15.13
femto Cho 0.2
Total 1.48
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