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ABSTRACT

By the newly emerging Network access technology, we face the new heterogeneous network environment. The
required level of service quality and diversity are now multiplied by the increment of wireless service
subscribers. Focusing on the co-existence of multiple access network technology and the complex service needs
of users, the wireless service operators should present the stable service quality for every user. The service
operators should build the new operation framework which combines the pre-established networks and newly
adopted ones. Our problem is finding the optimal heterogeneous network operation framework. We suggest a
market-based marginal cost function for evaluating the relative value of resource of each network and develop

the whole new heterogeneous network operation framework.
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(1) For CDMA 1x ,

(x,/¢c) ifx/c, <a

oice \ Xy ) = o
ﬂ,olct( ) {(xv /Cv)z +1

X, 9} €= CDMA 1x A ve] Z7F &) A <]
3} (Load) ¢} 85F (Capacity)= etk

otherwise

(2) For WCDMA-only,

() (x,/¢,)’ ifx,/c,<a
yoice xv = .
k (x,/¢,)*+1 otherwise

X, 2} €, = WCDMA-only A Vv 9] ZtzF daf A

o] ¥alsh gabe vhehick
(3) For EV-DO,
fdata (xd) = (xd /Cd)2 +1

Xy 9} Cq= EV-DO A d o] 7t A Ae] -
she} =S ek

(4) For WCDMA/HSDPA,

fdata(xv’xd) =(xd /cd)2 /(l_xv/cv)2 +1
ﬂ)uice(xv) = (xv /cv)2 +1

X, 9} ¢,+= WCDMA/HSDPA Zlollx] WCDMA -1

v o ‘%ME] Fakel 4 4EMJI, Xa 9} Ca=
HSDPA -5 d o] adsl Bale} g2ke vehic),

ZF VB z2] 3] W83k vESZA A
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Voice Edlgo] Ze|A] =W AUAA 2 EdY
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HSDPA IEZ J7|A I o]32] Voice EE
S WCDMA/HSDPA Aol =4 =} o)A
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Al ®ak o] o wl§- =& &% (Rate)®] Data E
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9] 10% A2 fekito] Data EFHE AH43 ¢
A ek 2 a=095=2 AdAshd, e A
3}o| 4] WCDMA/HSDPAS= 20% A Eo| Leko
Hol Hr} we oko] Data EHHS A 4 9
A Dok et} a=0.954d% CDMA Ix ¢}
WCDMA-only Aol o]feFo] 5% Hlel WA o
o} Voice Ez}Zo] CDMA 1x2 WCDMA-only®ll
4] WCDMA/HSDPAZ 2] dl=$" (Handover)
7] Fsha vike A 7lsAde] ozl et
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V. A HEIS Mef 1t Eajl Tzl

B Aol Mol 0% gl vl8 gkl
7Rk MBS = A< vl AP o]83le] A
A~ HEX= A® (Access Network Selection)
3} Vertical handover 7]&2 ©]-83F EzT zj&u)
(Traffic Redistribution) 7|%-S- AvNge} Zhzke] Al
& FUIHeR 32, CRRM 2EC| 8738h= A
QoA Ape] Al WA AfEE AR
CRRM %ol §H3A ¥3 CRRM> 7t Ale]|
Aol e AN A 5 AN
esio] 7 A W a g Gl Sla A% o]
45 AR =l

z27] A~ VESZ Adele vl E
K4 277} Sol A HRAE] A, CRRM
2R W] A% et A T AP S
A v1ae 2 A% Adse] Fusy 9w
Ak ARE wlgroz AH&sk S A=lsiA
2=

= Al Sge weh A4 BRI, 2
Ao Ae] A% wlEE F1eE AN 0]
CRRM & 7} Al9) A1 H-42k8 $ w5 7}
A9) 4wl ag Asle] Ak olul CRRM
RES ohesh B $AZ A=enE A

e,

<Traffic Redistribution>

(1) Every base station reports its resource
consumption status to CRRM module, CRRM
module calculates the access cost by the marginal
const function.

2 Let €O and C(d), respectively, denote the
set of all cells that can accommodate voice and
data traffics.

(3) While C(") is not empty, do the following:
(3.1) Find two neighbor (overlaid or adjacent)
cells, i and J, in C(such that the price
difference is largest.

(3.2) Arrange handovers until cells i and J both
have the same cost or no more mobile stations
exists to be handed over between these two cells

(3.3) Delete cells i and J from C().

(4) While €(d) is not empty, do the following:

T2l 2. Inter-Network Interface Structure

(4.1) Find two neighboring cells, i and /, in
C(d) such that the cost difference is largest.
(4.2) Arrange handovers until cells i and / both
have the same cost or no more mobile stations
exists to be handed over between these two cells.
(4.3) Delete cells i and/from C(d).

9] Axtel] w2} Algt EdEE A Al

of wet vlEN= Ankell s dHE olE F
Atk

V. OE dM2 HIEST AIZ20E

A wlg ol 7k A WES = Al
7 =g AR 7] Aeg A S8l 7
2L wHk CRRM 259 A7 2 A% A8
oJe]E FAg}. ko] »ES MAC 71%2] Data
Aelg s e A5S A% Al H=
2EES S8 He3t 71 BT g 7l

T8 W82 ot Ak

5.1 7|XI= (Base Station) &=

CDMA 1x, EV-DO, WCDMA-only, WCDMA/
HSDPA®S] =57 47FA] Elgle] 7|A=-s =igich
CDMA 1x ¢} WCDMA-only -2 Voice EZZ<
A|{sla.  EV-DOE Data EES  A43h
WCDMA/HSDPA -2 Voice®} Data EZS &
T A4sk=d], non-HSDPA 3-S5 AR&3}e] Voice
& A|3l3 HSDPAE ©]83}¢] Datas A3k}
WCDMA/HSDPA “doll4] non-HSDPA$} HSDPA
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Aole] g2k vl FH o= dofuln] Data®} Voice
2] Ege ol ‘E}?Jr x4 753l

7} Ale] Coverage= A1°] mofo=x] A=)
AR Alz='lollA = Ao mefo] A= $1A], o]
F3he =A, 715wt wig oE2A depdh
B =i 283 A EHolels 7k Ae] moks-
PR A3t AN A FEH AR T

5.2 =i (Mobile Station) 2E&

Al g ol ol AR v Zhke] vEY
ol Arlsd v Re whihs 7P 24
o] w2 oy o 7|9
o 7} AHejEich

“~(parameter) £4]

® Arrival Process: F7F4] 3€fe] Arrival Process
7h ZlgEch shue AR whde] gle)d
Aol =2 7oA ok s 54 Al
Azg whde] =4 5 glms ok F 7HA
Arrival Process® ©]§3}e] tlelgt e s
gl~Es 4= 9l

® Departure Process: THE-2 J2o]o] Al=l-S E3
ENZE w5 Sl 54 REISE o
$-3}¢] Departure Processe <]

® Mobility Process: 217+ whihe
Q)2 gl olEsh, B4 FERE olsal
of o) W} 428 AT = ek

® Session: Z7}e] whE-& On-Off E}$]e] Session=-
ZF=t}. Session Duration ¥} Session Inter-arrival
Time2 & RE3E v}

® Service Type: Zt7e] > WAP (Wireless
Access Protocol), Video on Demand (VOD),
VOD Streaming, Download, Video Conferencing
% shel Al ejle 2 9] Auas

o UEAY o) AulsEe eiEw 2

Al eje) M2 Dast geke el

Silator Brironment AW Muduka

H
3 s
i3
u__j

12l 3. Simulation Environment
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5.3 CRRM 2=

CRRM EEE o] YEY =7l Handover:
A s BERA, MY A BlE kel wet
WSl 182 Aek, Vel Aol o
Az Nz A s eohe A A et
thihs HA-dg VEY AR o] FAZIvk

JOI—_l

E =ellx] Aelgk g vlE- et Al v
Ef=z Ad) B Al HaE o]83F ohE
EfA 8 71He s 8 T o AdEL
£ =sigith AR AvE] el CDMA 1x,
EV-DO, WCDMA/HSDPA A-2- 4:4:2 2] vH|-&=Z A
A&}, WCDMA-only A2 WCDMA/HSDPA A
o|4] HSDPA 32| g8-5 02 AdAsle] WCDMA-
only?] &3} Wit} CDMA 1x9} EV-DOE A&
o] i d9E 7 AN = glxE AAs
3, WCDMA/HSDPAE thi oo & JB-Exl 7
a4 9le=E AdA3E CDMA 1x A2 & 80
7We]Voice Traffic (1.15Mbps)= A|43l== A3}
3, EV-DO A& 1.2MbpsE x]%}ci iR

3} WCDMA/HSDPA= HSDPA H-3o] ¢l&
o] 24070¢] Voice E#¥ (3.45Mbps) = Al

= UEZE g} w3t Data H-E0 2 ARSE
3.6MbpsS A3 4 gle= 3} zpzho)
okl TV F5 F Shie] Edme AR (E 1)

>
w2 e oo
o T e o b

T

6.1 Scenario 1.
#Z 300709 Voice EFE WAA7|E
7} 80702] Data E#ZS AAIEE R3]
S A%} Data E#ES A e

f
B ol o
—_ gl

E 1. Au]2 €8] Parameter

Bandwidth Session Session
Service Type |Requirement| Duration | Inter-arrival
(kbps) (sec) Time (sec)
Weibull Exponential
WAP 9.6
(110, 0.54) (6)
Lognormal .
31;::)11]13111 64 (3.0997, EXPO(‘;““M
& 0.8951)
VOD 48 Exponential | Exponential
Downloading (300) 7)
Video 64 Lognormal(6| Exponential
Conferencing .7, 0.5) 7
. Exponential | Exponential
A 14.4
oice (360) 5)
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o] AMulz ele] F JoR shie] AMu|a el
Adiste] Edles AL F AlEHelA Az
3500%=2]w o] 7|7} g4} Poisson Arrival ZZA|
E w2 (B9 i 2000 AlGF ghde] WE =
o A&l FHE 2200% FRE Al whde
Voice E#FRRS WA o5 Voice ErfY
AAEe S-S 2200%5E] 35003 Aloldl] o
R} 4t 202 Z= Poisson ZEA2~]| ule}
Ef = AL ARt = 2200%714] Voice
N2 Ax} 7A4sAl =, 2200%5E 3500%
ololi= Data EflFo] UESZY 8= T8
Ego] Hr} (23 44 Data £} Voice ET
o oko] Wiz} A"l Fx)

a9 42 7F A ERgle) W EfEe] k& AlE
WHE HojFr) AlEHo|A AnfEHE
B8 3k 4 ¢lch Al Throughput->
kbps T2 FHE dEHIC xIEH BE
AE2] Throughput-s Hehdr}.

[> ro o

A

o = >

o 7o] tiite] AlEdHeld AZkeENE|, CDMA
Ix A& Voice EzHS Aglsied] e 2
< 4wslw ¢Juk a2} WCDMA/HSDPA 9
non-HSDPA -2 Voice E#Fo| Z7}3te|
wel A4y wslgiel 0~220027M4] = A}
Aamrh AEAeR Solvbrlrh 2200~3500%
AtolelAl= ZHagiet

® 2 1200% ESteli= WCDMA/HSDPA A9
HSDPA #3#-& EV-DORT} & 24AnE
Halek o= Voice Edflgo] o] ofo] W] o
o} EV-DOqI| H3)] Ath e 7Mgakelo] w2
HSDPA| Esjjgle] Ee]7] ujiolcl. HSDPA
7} w2 ARE Za slvke A gl vlg-S
A4s15dS i, EV-DO7} HSDPAe®] H]3] =2
s Zeths 7S gright

® HSDPA®| A91A®E non-HSDPA o]
Voice E#Z-S ZFdslHaA oi=F 500~22003%
Atelell AHap zhagel zevh 22003 o] F-
non-WCDMA H-3#0] Voice E#f¥E& Hlo}5o]
£ ¢fo] 7HAispHA]¥E] HSDPAS ARIARE
& Fo R ZURkL

o

a8 59 Avke 1 Aeld AwE eedAe
CRRMe| %43] Hiojsjo] 2t A5 A 4wg

2 21 Drop Call5e] Fak2 vpepiich o8] 5+

Gell Thrughpl (kips)

300 MS (voice)
80 MS (data
[Poisson arrival: 20 MS (voice) / min |

1%l 4. Cell throughput for different RAT

Poisson departure: 20 MS (voice) / min
Poisson arrival: 20 MS (data) / min

80 MS (data

[Poisson arrival: 20 MS (voice) / min |

Poisson departure: 20 MS (voice) / min
Poisson arrival: 20 MS (data) / min

1% 5. Weighted call drop for data traffic and voice
traffic

CRRM< 4831515 752} #8354 sk 4+

o] wlaE: vehly 23 sEHE ofgdt 2 3

A& ol & ik

® CRRMS #-83}93S df, 1700% -l voice
Egfy] A&k AA vEH=E A 5 9l
= E59] 925%0] o|2c}. o] HHE] Voice
Ezfzel] thgh apcte] elofirt o]i= CRRMO]
ALE|2] kS u] 500% F-LollAHE] EdY
Apeto] AlzbElch

® CRRMS A£3191e u, 2100% %ol Voice
Ege A vESYZ F=] 715 e <
4%°] EY Avto] oty CRRMS A4
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