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Abstract

In this paper we propose a resource management method which enables to guarantee the quality of

experience (QoE) for handover in the overlaid macro-femtocell networks.

How to cope with the

resource demand of handover calls is necessary to efficiently support the movement of mobile

terminals, the QoE degradation or the load control. We attempt to satisfy the QoE requirements of

users and maximize the capacity of the system at the same time. In order to achieve this goal, this

scheme divides the shared resources into two part for the movement of MT and QoE degradation,

and allocates those resources with the competition between four types of handovers. Simulation

results show that our scheme provides better performances than the conventional one with respect to

the outage probability, data transmission throughput.

» Keyword: QoE, Handover, Overlaid cell, QoE Degradation, Resource Allocation

[. Introduction

I 2ntE E3 22 7190 4 g7])(Mobile Terminal;
ola} MT) AH&-<] = Q3] §48 HEete] HTje 2 =
vkl [PTVSF 22 tlg5 FEn|To] AH|2E o] &3l AME-
7Y S7FE AL glo o2 Q1E] o]FgAl HEY T H]O]Ei
Egjgo] kg oz Frlste] WESY A Fa7t 7FsEH ¢

= 71—

th 53] H 4AHo A SAHE Mujs Aske F435 F7)
A dolg &x 2 A AEAA £ 2SS ARERIA
Agsopsict, wak o]FEA YEYIAE Y FupE A

2 AHBate] ALEAIA A|2E ATHEE T5e] A
A Ol&Ze] ARIAE o= AlTete e A=
olg] Aot [1-3]. webA] F3h Ao e84 &84
YEL Tl AFH e F-815 HAata717] St AEde] 98
Al(femtocell)®] 7]1A =+ FAP(Femtocell Access Point)& ©]
&3t A9 AqtE FGE MHLEES o|F We 74
st &% HErtlo] Aujs g5t &
S} Muz=e] Jat ko] 7hsaitt

a% 12 A T/ BellA EAEhE AEQHE Bt
Ao 2H2E= jm 24 7ko] A=9HW (Inter-Macro

1l 2~ o
%%T»}l

]Z Alg

Handover), FEA 71| =2 B (Inter-Femto Handover), #}=
2A A FAEAZ] M= Q¥ (Hand-in Handover), & Alof| A
T 2A 2] = QW (Hand-out Handover) 5°] ATH4]. =
QW= MTY o] 5o & Qlste] YA o AT wfj = oA
AEAZ] A=on, AEAA vigzdze] d=eHE QE
A3t Qlste] WA [5-71.

o] &gl goll A QE]U]‘:]C% AlH|2=9] 314:3)el| wle} AH| 2
o QE WEol A% 4 glong o]FoR Qg d=oH
Alell E= QoE Al3tel] mE A=om Al o]& A 3l] 9]
o A Wl 7)ol BRsrh8-11]. weEbA] B =i AE
A 7k o]lgoR Qg A=0W e} QoE A3tE Qg =9 ‘ﬂe
A1h3t7] ko] Z4zke] A8 Apdo] wujEth 7 Mg X
o]%F HE= QoE A3t A4S zh= MTelARE &
= ZF A8 2] ok AR 9fste] AA HT)

* First Author: Jong-Chan Lee, Corresponding Author:
*Jong-Chan Lee (chan2000@kunsan.ac.kr),
**Moon-Ho Lee (mhlee@chungwoon.ac.kr),

Moon-Ho Lee
Dept. of Computer Information Engineering, Kunsan National University
Dept. of Multimedia Science, Chungwoon University

* Received: 2017. 04. 12, Revised: 2017. 05. 16, Accepted: 2017. 07. 26.
* This paper was supported by research funds of Kunsan National University



26  Journal of The Korea Society of Computer and Information

Macro-
Macro HO

Macro-Femto HO
¥

’ '(Ei) -- :

FAP

chee A28 A9 9 A iete] o
q_ (o))

F5jol sieh. Liel WA (12)0AE =25 JEAe] I
e RECER %z& % 2 7liel Ae

z}%@% gL |
Piamrate] 9H21[14]14% zF Ao Y 7153 QoE A
of ZAste] HA o] AE dgstal A= WE Fashs W
& ARkegint. e of W AREARY] AulAs SA4E
3% gromz dolE A& SolA S Bt Liug
HUSIAAE eIl AN2e] QEF 23T 5
MIHO| &A3}e] o] A7k =9

rlo

_iZi
[o
M2 e U oZ o2 oE

M= e WHE A
515k, of WUE ALBAS! AU 548 B wa
Sl22 Qutage && 59 A5 A SAE Rl

2 ATAs d=eH ] Al ugt 7 7pA 9 Al
S Zokeitt 94 MTY] o]5o olg A=on2 A4

shol izl be] A= o, PEA el =M A
B4 S A mw A, A1222) Qo A

Lo
o
N o fo
ro, >
r{o
i)
oft
O
4

fru
1o
e
[
Mo fo o
=
i
=3
2,
>
=
1
fetl
=
HU
1o
e,
[
O
E
>
L
A

fly of
Sl )
off o
o,
N -+
=
>,

Algkalis 24
al 3l M= Aokl
3 7]%3) 43 e Al
ojzxlt}. 54l ME =il

[l. Preliminaries

=3 Aoverlaid cel)& wjzZ24 Yo FIEA] 9x]sl=

A)

Rus l

< %@fs& 498 BA2 A58, I B4 AL
R, = MT9] o] 5o o]t =0 Alo] Au|zo] s

A9E Susa, Ry, & Au2o) QE AsE st 54

Ao FAH A=W Ao dgshs AdS vt

Forhandover dusto For handovar dusto
For famtoesll For macrocell movement (QoE depradation

Fig. 2. Resource Allocation Strategy

>,
g
S
rlo
)

2 iz A PEANA 55 Hpz
£ eI o714 n & A8 kel QoE
AATo RN PP FAde Fol
g7 k] AL B AN GO g2 HIT A
A7 FAGe] BLHARS W =1 olx, 1A %o

= 0otk 714, mhit R, oA $AY i 2

Vet AEE, qhie

oo O ot
O:_(, 2
N
olf
_?L'
L
opr

=)
)
=

Ry, oN HAd 2 @ shsd A%
E, ma,E R, A FA4E i 2 3 Msd AEE, fe)

= Ry, oA FAd 2 @7 ks e dSES ovdth
Yok At WAz A8} 247 R, o R, 25
qh = e ALgxs} zZhzb

m h 9]_
Ry, 9 R, %€ 95 7Psd 448, b 224 4}

A5 Asd AEE, u

$47 R, 2 95 F5t A58, bt AR A}

Ry, 258 95 bsd 4582 onar,
oS o

W= ii(pi - ghy) 2

it = izn]l(pz. - mhy) 3)

! iﬁjl(pi © qhy) (4)

bt = il(pi : ma};) &)

b= D0k feb) ©

£ AT A @64E 0] sfalel Yot
QoE 423} AA) AHl 2 458 nejd). gokd s 55
& A AT 97 Aol A48 A F2, A A 2



QoE Provisioning for Handovers in Mobile communication Networks 27

Q1 Ayl z0) A FEoA AP Aulze]
FAG7) 98 A elmldT. Al Auls 2EE
8 Auls 523 Fda) 48 A2 Ao du.
AR kol BA ARl $Ee T = AEow A
7P Au

A A
o)
=

o)
==

ool

B rlo
13 o et

i)
Byl

FEQ I ek AAY 2, o

w0 ity A e Qolat), = A e
Ng 7F5d QE FEE FA810F g,

Fkl S Z‘(I;UT S Iﬂzoe (7)

xS

)
o

[0)

E
ol I 2=

o
F
}
M

Axdt

2l (8)L F=©

M =5

Alell AAIZE A=) A 208 e
o) RE AA7E AH| 2 AMEA A HE A AL wEA]

1S LhebIT) d)f & AR k7E AR Al
A, iz Auz AL BHOR W
g

AlgHs Wl MOS(Mean Opinion Score)2] A

Excellent(5), dj& MOS A 70| Fair(3)2 ¢Jn]gith,
dl < dit < df ©)
2 (9 A=on Ao HAARE Mz Ad =4S

et o714, df7t e ARSAF k7F HIAAIZE A2 AL A]
o AF A, di= MOS A %] Poor(2)E 2w gt}
&< dimt < df 9)

[ll. The Proposed Scheme

2 ATellA = 13 ZJO] PSR R
o viAzd f =8 g,

EoH o} Al 55

O WazA 2 A== MT7F M) wd mjg 24 X
A oy thE viZzAR o5 u s AEowE
A, Aul2s AEAS BAsoR gt

@ AN FEAZ] PEQ W= w2 A F3)
Aol @ QoE 4+ 3o "adh 9o Ay o f33ir).

Q@ FEAA mjazd=e] A== Ay
EA oA QoE At A&d A vjazdRe] d=onE
S =y

@ FEA 7he] A= o= mazA U] FEAl A 2
EAR o5 u A= d=omolr), A AEAA o]
7834 13 A, viaR AR A E B3] QoE
BAsoF g

)% i

7(4 _rﬂ

o mlm

A’l

Table 1. Classification of Handover
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movement
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Table 2. Classification of Multimedia Services

Multimedia services Data rate Ll Dulranon
delay time
, High quality 32K 150ms 0.5
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Table 3. Numeric Comparison of Outage Probability

0.4 0.5 0.6 0.7 0.8 0.9 1
Saeed | 0.085 | 0.155 | 0.268 | 0.36 | 0.475| 0.55 | 0.597
Wang 0.08 | 0.143 | 0.24 | 0.33 | 0.436 | 0.506 | 0.553
Proposed| 0.064 | 0.12 | 0.204 | 0.286 | 0.37 | 0.43 | 0.477
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Table 4. Numeric Comparison of Total Throughput

0.4 0.5 0.6 0.7 0.8 0.9 1
Saeed | 4.444 | 4.822 | 5.14 | 5.637 | 5.96 6.3 6.61
Wang 4.87 | 5.436 5.8 6.3 6.9 7.4 7.85
Proposed| 5.584 6.2 7.02 7.5 | 8.305 | 8.564 9.1
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V. Conclusions
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