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ABSTRACT

Femto-cells are low power/cost, micro-base stations and are main components in heterogeneous networks.
However, some of technical issues arise when femto-cells are initially installed. One approach to resolve the
problems is to control the transmission (TX) power autonomously via SON(Self-Organized Network) scheme. By
controlling the femto-cell TX power, the system throughput performance can be improved or the system
overhead is highly reduced. Generally, the TX power for maximizing the system throughput and that for reduced
system overhead may not be identical. Therefore, we propose a TX power control scheme by which we can
improve the system throughput and reduce the system overhead, simultaneously. When we apply the proposed
method, the simulation results show that the system overhead can be reduced by up to 41% compared to the
performance of the method which maximizes throughput performance only, and the throughput performance can

be improved by up to 63% compared to that of the method which only optimizes the coverage area.
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Table 1. System parameters
Parameters Values
Center frequency 2.0GHz
System Bandwidth 10MHz
Macrocell power 46dBm
Femtocell power [-20dBm, 20dBm]
Macro cell radius 1km
Antenna gain 14/5dBi

Antenna pattern Omni directional

Thermal noise density |-174 dBm/Hz

outdoor : average 3km/h ,
derivation 15km/h

indoor : average Okm/h,
derivation 3km/h

10m x 10m

Mobility model

indoor area

distance between indoor
boundary and outdoor| 2m

boundary
wall thickness 0.2m
Minimum distance

. 0.2m
between indoor  user
and femto BS
Wall loss 10dB
SINR threshold -6dB
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Table 2. Average Spectral efficiency with one femtocell
environment

Average Cell Spectral

Algorithm efficiency

(bps/Hz/UE)
Throughput Maximized 6.6418
Coverage Optimization 2.9083
Proposed Algorithm 4.7536
Femto-QoS 3.0667
Macro-QoS 3.6845

E 3. @ HAEA dXA)9] A7k A]2E overhead
Table 3. System overhead per hour with one femtocell
environment

Algorithm HO event | camp on Total
count
Throughput
Maximized 1125 0 1125
Coverage
Optimization 14 29 43
Proposed Algorithm 1030 1030
Femto-QoS 112 114
Macro-QoS 562 562

ol Bvlsll 7145 throughput & ®.elc}, #|okst 714
< Throughput Maximized 7|l v]s|A= 28% %t
2% throughputS ®.o]u} Coverage Optimization 7]
Holl BlslA= 63%9] throughput 3AS Hlc)

3%32] Aol Throughput Maximized 7|%<] 7
F EB283F d=on 8] FPg wow A
overhead 9A] 7} =}l Algket 7|¥e] A%
Throughput Maximized 7|2} vt uf 2F 9% 9]

31

www.dbpia.co.kr



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

A2l overhead A4S H<Qltd  Throughput
Maximized 7]"-& Ale|gt 71 7|HE=} Al 714
S ulmat o), e em 94 9t B A4S ¥
itk 224} Femto-QoS 7%} Macro-QoS 7] <]
75 A=er 9 wEl AAR d=onE 3
3HA| =] 1ol w}E overhead 7} St} Wb °ﬂ
Ak AHe 2R ed Aeow 2ol s A%
G TR B AR A euE sl therh
12 913 Femto-QoS 7]} Macro-QoS 7]l H]
slo] AlA] A= ow F3fo) wE overhead 71435}
A ®e} =3 Algr 7S S E T F7) Eok ofd
SAE 9] 3 de AFAEE STHFeEN
P=on @Al whE A28 overhead = F7F3ht
throughput-> Femto-QoS 7]l H|3}] 35%,
Macro-QoS 7|Hel v|sle] 22% A=}

5.2. Cl= HEM MX| Al

tlro] HEAde] HX|=9lS u] A = HEA
o] AX|=|9)-& wle} frARE A3E /T B4, E5
A 2 2 olck, A 5o Zhel vt A A
spectral efflclency 7} 7k b 7Bl ol =
7V 712] FdEA debdrl 2l HAlEAe] -
o} w7 A 2 A9 |- Throughput Maximized 7]
ol B]s4+= throughput | 28% Z+4sh} t}E 7]
H3} vlwsledS uf o] 63%2] throughput -3
welct,

3EHelA], 72t 7" ellx1 ] A]2~8l overhead 57|
7R oe Zl& & 4 oltk Throughput
Maximized 7]%-> A5 HAEA 7] F7tel o
2} overhead 7} 2F 5.28ul S718kd o, Alokgt 7]
9] overhead F 3.42w] Zr}sic} °P: ol =
EH] 23 7<] /\1 UH T2 _,,]_ )| EMI 7]_ A=k ] o]q/]
2} AeAy) AEA 7F W om % wAlEly] oo
o} AjkeE 71 = S Aol wel HEAHEES
AREARS] SINR FtHX|7} Algk=]o] AM|=] A3}

73} Ao 24 AeAds) HeA 71 = 9 n o)
2]t overhead & &Y = gt}

VI. 2 E

B o4 downlink OGS 3Hollx] BZ @
3} ovethead IS F1AAF|E BAlel| A|xH

throughputS- 2t} sh= Aed AHdy 247
e Ausileh, A 7S Asae] 34w

32

A AT LerrreTT
08 ’7‘/ / /

Wil
LY i1 A0 AT

5]
04 & /’ f
03 ’ / }

0.2 I / / Combined method

01 ==Femto-QoS

!, f / —+~Macro-QoS
0 - ———— Tt T T T

5 725 95 1175 14 16251852075 23 25.25275129.75 32 3425365 3875 41
Cell Spectral efficiency (bps/Hz/UE)

T2l 7. tig e A2 X)) spectral efficiency (CDF)
Fig. 7. Spectral efficiency CDF with multi-femtocell
environment

~+Throughput_Maximize

~#-Coverage_Optimize

E 4. v} AEA AAAY] Ht spectral efficiency
Table 4. Average Spectral efficiency with multi-femtocell
environment

Mgoritm | venge Cel Specnl
Throughput Maximized 21.0014
Coverage Optimization 9.1961

Proposed Algorithm 15.0311

Femto-QoS 9.6970

Macro-QoS 11.6504

E 5. g AEA A9 Az Al2E overhead
Table 5. System overhead per hour with multi-femtocell
environment

Algorithm HO event | camp on Total
count

Throughput
Maximized 3942 0 5942

Coverage
Optimization 21 26 7
Proposed Algorithm 3523 0 3523
Femto-QoS 465 7 472
Macro-QoS 1387 0 1387
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Throughput Maximized 7%l B]|sle] ©hel &
Az Al ek 9%, o] HEA AX A oF 41%
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