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A Study on an WiBro and WiFi Interworking Architecture design

and performance analysis for Service Continuity
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Abstract

WiBro technology provide mobile devices with a transmission speed of more than 1 Mbps even
under the condition of high mobility (120 km/h). In a building, however, there is more demand for
high bandwidth for various activities, and WiBro services may not be available. In order to
guaranteeing a seamless service continuity and high transmission capability for mobile users within a
specific establishment that has deployed WiBro network, we should secure an internetworking
platform for WiBro and WiFi networks. This paper introduces WiMax forum and 3GPP standards,
proposes WiBro-WiFi Interworking (WWI) architecture, its implementation details, and finally verifies
validity of the proposal by using OPNet simulations.
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(¥ 5) Streaming Traffic®] A A7t

Conversation Streaming
Level A | Tevel B | Level A | Level B
Avera
ge 1.494 1128 5179 2916
(Seq)
Max
8,521 2.361 10.76 4.612
(Sec)
Interactive Background
Level A | Level B | Level A | Level B
Avera
ge 4071 2073 10.59 4314
(Sec)
Max
1591 8.189 271 2718
(Seq)

<Table 2> Traffic Delay of Level A-B

<¥* 3> Z¥d A-Be Fw Ay H

Conversation Streaming
Level A | Level B | Level A | Level B
Avera
ge 1.494 1.128 5179 2916
(Kbps)
Max
(Kbps) 8.521 2.361 10.76 4612
Interactive Background
Level A | Level B | Level A | Level B
Avera
ge 4071 2073 10.59 4314
(Kbps)
Max
(Kbps) 1591 8.189 27 2718

<Table 3> Throughput of Level A-B
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Conversation Streaming
Level C Level D Level C Level D
Average | y5rm 12061 52735 3605
(msec)
Max 415.58 200.12 117221 680.1
(msec)
Interactive Background
Level C Level D Level C Level D
Average | 301 4342 153866 913,61
(msec)
Max 2360.8 12173 2518.1 17279
(msec)

(Figure 9) Delay of Streaming Traffic

(Z¥ 10) Streaming Traffic®] A AA|Zt

<Table 4> Class Throughput of Level C,D

<i 5> #¥ C¥ Do Efjy ZH=

A AR ZE
Conversation Streaming
Level C Level D Level C Level D
Average | y5ym 12061 52735 3605
(msec)
Max 41558 200.12 117221 680.1
(msec)
Interactive Background
Level C Level D Level C Level D
Average | (391 342 1538.66 91361
(msec)
Max 2360.8 12173 2518.1 17279
(msec)

<Table 5> Traffic Delay of Level C,D

<E 558 Esio 4 C 2 Do ¥ Ad
7t

zolgk oA a%  #il DY ISSC
(Intersystem Seamless Service Continuity)®l
A AEAY FEAAANN Haxd B HA
3t HgS Fal MEADL HellA Agsts o
& oofEe Aol B AHEE AL A
ZAolgt Az},

to o2 U

&

(Figure 10) Delay of Conversation Traffic

1% 11) Streaming Traffic®] A <1A|3F
g

(Figure 11) Delay of Interactive Traffic

(1™ 12) Background Traffic®] A|AAIZt

(msec)

(sec)

(Figure 12) Delay of Background Traffic



478 CIXIE2EI=53 =24 M14A H4s (2013.

ool x oA AHoleta e dF XFT
S A Jlol=eknte Asm 917 wE
of,

WiBro-WiFi 9% WEYZ +5 WHe dF
HESAE ?éé}% o] whgl W kst
A EAT £ Aok wEA olgA FEH
WiBro-WiFi 9% HWEY=ZY A 7+d W9
of wel gEbd MAAe] Ark ARHoz F5

3 e WiBro-WiFi 9% Lﬂlf_%i TEA

g 7 de 23 JAEY A5 #etd o
dade] dFyE

olgfgt Wi shell, 2 =EolA
WiBro-WiFi % Wote]l g d3-2
o]= 93] WiBro, WiFi 7]&2 %
]H]—OE WWI Eﬂ\:ﬂ] A™D uj u]]ﬂ
8h o]¢] Mol tEd AlEelAS

AEGA ARE T3 & 5 UE
01 HE A WollA AME 52 AMSd thgst
=g AIAES 1y = W, WiBro-Wiki
A% UEYI 714 A7 Aoz Ayztye
WWI % #a 2 g7u=e g Dt &
ATH oA Acks WWI @ ADYE wl#A
UES FoRE o V9o ® sta glon,
MIP & PMIPE E3 IP o]5A4S A&
AEE o ) =3 T3 e &8
3te] IPsecs 7|¥ HoF ZREIZ A
otk 1y, Aekdk WWI #¥ ATD ¥

Ze ¥ IPv4E 7)HHGle R Fta gl
o, IPv6=9] W 218 Aol ole] th& F7
T7F 2o Fo|t}

o ik of
o

m ¥R o mlogl

ol
b

ol
@M N L w

-

&

-2 2

References

[1] IEEE, “IEEE Draft Amendment Standard for Local
and Metropolitan Area Networks — Part 16: Air Inter
face for Broadband Wireless Access Systems - Adv
anced Air Interface”, IEEE, P802.16m/D9, October 20
10

[2] IEEE, "IEEE Standard for Information technology——

Telecommunications and information exchange bet

12)

ween systems—-Local and metropolitan area networ
ks—-Specific requirements Part 11: Wireless LAN M
edium Access Control (MAC) and Physical Layer (P
HY) Specifications Amendment 5. Enhancements fo
r Higher Throughput”, IEEE, October 2009

[3] WIMAX Forum, "WiMAX - 3GPP Interworking”, W
iMAX Forum, WMF-T37-002-R010v3, January 200
8

[4] WIMAX Forum, "WiMAX Interworking with DSL”,
WIMAX Forum, WMF-T37-005-R010v3, January 2
008

[5] WIMAX Forum, "White Paper on Roaming Model
version 1”7, WIMAX Forum, WMF-T49-001-v01, A
pril 2009

[6] 3GPP, "Universal Mobile Telecommunication Syste
m (UMTS); 3GPP system to Wireless Local Area
Network (WLAN) interworking; System description
" 3GPP, TS 23.234 version 7.7.0 Release 7, Jun 2008

[7] 3GPP, "Digital cellular telecommunications system
(Phase 2+); Generic Access Network (GAN); Stage
2", 3GPP, TS 43.318 version 7.5.0 Release 7, July 200
8

[8] K. Leung, G. Dommety, P. Yegani, K. Chowdhury,
"WiMAX Forum / 3GPP2 Proxy Mobile IPv4”, IETF,
RFC5563, February 2010

20108 : gehetin 7 FE Bt
s}

20124 © A ehek i e B o)
4}

20139 ~@A): FolAAF AP

FEUENZ, AAd F2, Aedet



NHIA H=d X@S ?18 WiBro-WiFi &3S O8I &

20124 © Aot 7
&}
20123784 ¢ Asdetn @

Fo3t 4431y

o
=

]

EES

N

AR L IPTV, Eutd Fehe-=, JIHUES A

2004 -

]_
20084 © 7 8o sta 7137 3 ot}

2004 ~2005%: A} A4

200613 ~2009: @olo]AYE A+

A HofF : UMA(Unlicence Medium Access), IPTV,
HES A YU

198743 <
a4}

' 19899 AddstE At
‘ A}
19949 Ak A4St
C |

: /{' 1997 %)

N A

AN

1997719999 AHg A Al

19999 ~ A A e e et w

ok AUl 71E/IPTV, HIEHS QoS/QOE,
EdY 2], F4 S, e Het

al
=

[
85



