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ABSTRACT

Universal Mobile Telecommunications System (UMTS) and Wireless Local Area Network (WLAN) have been developed independently.
Then, many researchers have studied UMTS-WLAN interworking architecture for the efficiency. However, the transmission capacity
difference of two networks causes the transmission quality degradation. Therefore, this paper proposes a UMTS-WLAN interworking
architecture for Quality of Service (QoS). The proposed architecture is based on tight coupling and dynamically guarantees QoS by the
mobility prediction method. The proposed architecture is simulated by ns-2. Performance experimental results show that the proposed
architecture reduces the handover dropping probability comparing with the existing method and enhances the amount of receiving packets

comparing with the method without guaranteeing QoS.
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Tracing the position of the mobile node (Z,?k):
if (the mobile node goes through riorder)

{
while (handoff decision_factor)

{

calculate the current slope (;;')2

obtain the moving direction (traced ;,: )

/] ay, ay, a5y
summation the direction to AP and the
moving direction ( a,,, ):

if (2 <0 && 0y < 2 (0%1,))

then, go to while:
else, go to the transmission rate adjust-
ment phase for guaranteeing QoS:

end if

B @479 9esg #8D (a,,). Wk 1 2

#7} WE) 44 (o, <0EAY} WLAN welx e #4172

9 ol% Ao AURT 2 A (a,,<~(oxt)elE

cum 2
o] :=E7F APYM BolAE Moz oAUt B
71 ofei9 obg o|F m&5o) WEQE olRE BUY

=
[¢]
Sl
% oo Y el

!
Al FAET wE, 2 9] A9 24 QoS uA
AZ AP, A A= T7)7h BELE o)Ay
£ o5 Huol me} thg A3 Lo] FHoz AR,

23 QoS EFE ST s Hag Mo

QoS EEL QoS e Hstd WA 24 (2)E o83



610 FEHMEIEE=EX C HM13-CE M5=(2006.10)

AW NDED S5 W FEow A 4 Atk
— oAUt oty
UQZM ()

k

°lF XE7b rorder® JUH, QS BEC] F71HoE
GG Uon, S AT T o]F w=Eyh WLANe|A
UMTSZ o]58 o WLANY A4 9=99 ars
TWwianekil 82 UMTSY ¢wtyel A% AL z7)
Z TWunrssh Sobil, WLANO|A UMTSZ9 #A=o =
A% =S /NE G4 TWigs?t Holobath, Bebq
OlF %E7t rgeerdld rE ol B¢ d=S AVE
T4 (5)g o]&3le FHoz Asddd A AL 9=
A7NE currentTWFIL 331 A A H(Xy, YoolA =L
27} doje rAF (X, YOHAS ¢ APE distancedt
I & HFHo oF =BV ri EFIE 9 Y=ES
A7) (targetedTW)e TWymrsE HHAA HH, )& 9%
A4 A=$9 Halg (p)2 T4 65)F 2t

_ current TW—targetedTW, age )
e , 1 LT
distance®™ —-

v,

4 (Bl ager AEF F(queue)d WFE HT #AA
Aztoln, = X7t 45 Hria] QoS EEL F71Ho
2 o ag Adstd d% dES A7E WA o/HA
A AR ES A7|E o|§dto] HoEHE HFot
Z, QoS BEELS d=0I7 dojuyy] Aol FHoz AP
AES =A7|E WAL, HAF T S0l &l w2
Aoz B AsiA o

3. ns-2& 0|88t 45 £4

o] FolAl= A¢tsl= 1AQC W 71&9 AHYA %
Hel PDP #¥ (PDP), QoSE #dtxA &8 ¥Wdl (no
QoS)E& ns-2 A EHCH[TIZ v 9 A% UMTSE
670 m x 670 m® A AFE AvsdEA HdA 1 Mbps®]
&5 2 Mulashy;, WLANS UMTSY hot-spote] 4o
2 97 150 me HY JdelA 10 Mbpsd £52 AMuj23

o oolEg muQd el 2070¢) olF xE=g WA o

B3, ol $Hle 2502 B¢ A% HF, £ 7,
==Y X, A== F3 I J15A 5 4AFow
7158 RE ojiES dfsl AW muEl W mE o)F
=259 FAYH 25 Ad E AE5Fol W 71522
H=0 a7} Jold o A3 £AETH A FALE AP
o

(19 3)-& o]% =7} WLANGA UMTSE #=9o 3=
g o 2AEHE ) EHES Z43 Aotk no QoSe

~
o

= no QoS

— PDP H
120 —— [l e R I .
® 100 ------------------ —
5] : H
o ' i
o 80f---- Tommmeees ATmmmmmmsespesssesone promesonon \: ------------------ :r--“
2 : :
[a] :
B GO  ACaann T S s Aot RS Fo
8 :
L T FEOU S U SRS SSSNRN SUSUOY SO BRSSO -
{1 PSS P N SE—— Y L A N ._
=% 98 100 162 . 04 108 158
Simulation Time (sec)
(¥ 3) 7—.‘7‘°I QoS HZ woll ME mf3l £4E
A, olF =7 WLANSA UMTSE $i= 2 237 Ao
T A3 &Ao] AY glebt =yt dojube 10639
= ue we el £4drt ¥ PDPE WLANGAE
Wzl UMTSS) A% dgEwd a4 dA53nz, A4
= x7t dojube 106x0e HA &Ao] AY gitk &
\d, IAQCT.:‘ 120 mZ /524% rbnrderg—TE1 r7]]—X] T_]E'(lj‘

Zo HAEHe FHoE ZAjDZ AR AVE
FRo A ofzte] #Hzle] &A=HXT A4 WA=
= gz geth ageg IQACAHA
A7) MABE rpoas A8HE

Re s %‘—R‘S}‘?‘r
(¥ 9= 238 nowerd 2718 €71 Y8t 150 m
C‘)_] roﬂ EH—S}'O% border% 40 120 150 mi l:ﬂﬁ6]—11‘}\‘1 ‘LH7]
{'_:‘/\E]%% %Xf)]%\l 7.] ]E} EH'U' @J’}'-ﬂ' %‘-0] rborder"] 'ﬂ'%‘
ol A2FE no QoS 2L FE Holn wbHo] E5E
PDPQ‘]' e oo‘:)\o]'% E—Q_E}' =, rborderQ’J H]-7—‘10] Z}%‘?%
A== Aolls & 458 Hou A== He XA
60 '\ T T T T
—t+= 40m : :
—=— 120m ' :
sobd — 180m | e i

Packet Drop Rate

Simulation Time (sec)

(T8 4) roorder Bt

dof g Il £HE



38

w
T

ot
&)

N

3

Amount of Receiving Packets (byte)

0 i i i i i
20 40 B0 80 100 120 140 160
Simulation Time (sec)

(38 5) QoS HF LYol we I T

(B 1) #HE2=7} dojus &2te silg

A Y7 P2 g=oxz £7F FAF (byte)
IAQC 39936

no QoS 0.8

PDP 30515.2

N e AY FA8% TaE, wol 242 WA
o3 A7e FHAA FUNAY 2 Fe A

(29 5 d=ox Ao WA FAFE ST Ao
. IAQCE SEOT Ad] b Be %o HAL SA
u, WA 7ok Sal 2& 45e

~BL
grﬁ
E—.a‘
w %
%
to M &

q

k. olul, riprters
FELT Adle TL& A5E B
AME HAS
w53 ARG FAsA T HA
<E D> d=omzt dojue 106200A4, ZF QoS HH
o dig %S S Aot IAQCTF no QoS Hr}
¢k 100 %, PDPEY oF 2359.% E2 FAHE EAve

A% ¢ 5 Ao

i

2
x
%
|
lo
=
it
s
.2

o

Y

¥
2
_(3{_:
)
"
o
K
o

f2f

i, PDPE= A doz
2 3 gl Huh,

¢

ol

™
lo

4.8 8

T UMTS-WLAN A AA X QoSE wgstr] ¢
o A} o)1 gtk kX w 1R o= UMTSSH
WLANES 4 thgZo] g27] i QoSE AT 371
BB gL dth 28, & =AM QSE A
AaF7] A3 UMTSSH WLANS Q1E 97 322 Ats)
ek Aokt 9B Y7) TEE tight couplingg 7|Hte®

o4 d&E T Y AEY¥ = <duYFE AEstd

QoS EEE st UMTSQE WLANS| CIE9IZ 2 611

[1] ETSI, Broadband Radio Access network (BRAN);
HIPERLAN Type 2; Requirements and Architectures for
Interworking between HIPERLAN/2 and 3rd Generation
Cellular Systems, TR 101 957.

[2] C. Liu and C. Zhou, "An Improved Interworking Architecture
for UMTS-WLAN Tight Coupling”, 2005 IEEE Wireless
Communications and Networking Conference, vol. 3, LA,
USA, pp. 1690-1695, 13-17 March 2005.

[3] X. G. Wang, G. Min, J. E. Mellor, K. Al-Begain, and L. Guan,
"An adaptive QoS framework for integrated cellular and
WLAN networks”, Computer Networks, vol. 47, pp.
167-183, 2005.

[4] M. Jaseemuddin, "An Architecture for Integrating UMTS
and 80211 WLAN Networks”, the FEighth IEEE
International Symposium on Computers and Communi-
cation, Kemer-Antalya, Turkey, vol2, pp. 716-723
June-July, 2003.

{51 W. Song, W. Zhuang, and W. Shen, "Resource Management
for QoS Support in Cellar/WLAN Interworking”, IEEE
Network, vol. 19, no. 5, pp. 12-18, Sept.—Oct. 2005.

[6] 3GPP TS 23.234, v6.5.0 (2005-06): 3GPP system to Wireles
Local Area Network (WLAN) interworking; System
description.

[7]1 The VINT Project: ‘The network simulator - ns-2,
Available at hitp://www.isi.eduw/nsnam/ns/.

4 52 &

e~-mail : hyojin@emerald.yonsei.ac.kr

20029 AARER ANARRRZTEE FB
A HF(FEAD

20049 AR AFEAAA 21
FSHF A

2004 ~ A7 Adhetn #EE Pk}

BB JUNT, BHEA



612 dEM2@g ==X C M13-CH H5=(2006.10)

oA
‘I'I"Tjg

s F Y
e-mail : jssong@emerald.yonsei.ac.kr
19763 Agidhn A7]F 8 7H(F8HAL
1979 KAIST #7]#HF 84 AL
1988 Dept. of Computer Science, Uni-
: versity of California at Berkeley
R T (FEAD

1989 ~dA dAMHeta HFeFsta, Fus

FYR}: BT, §, FHEA

il : sues@emerald.yonsei.ac.kr
FYNe 8ako] A
FFjetn AR T4}

of & &
e-mail | niceye@emerald.yonsei.ac.kr
20049 olFidn HE 2 AFEHITHR
(38Ah
2004 ~ @A AANE L HFEAIGAI2
A (MR
P ARRE A5

B

)

et

ox
>



