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Abstract

In this paper, we propose a novel architecture for seamless mobility management to provide users with seamless
Internet connection when users roam between diverse wireless local area networks (WLANS) controlled by different
management entities. There have been many researches in IETF, ie, MIPv6, HMIPv6, and PMIPv6, to provide the
mobility management. However, practically since wireless access points or access routers, which are managed by an
individual manager or ISP managers, have different authentication scheme and the supported mobility management, the
previous mobility management protocol developed by IETE can not guarantee the quality of service of application services
as the mobile node performs the handover. To solve this drawback, we propose the mobility management scheme to
provide QoS-guaranteed Internet services during the handover by configurating the wireless networks which is defined by
users. More specifically, we present a model, the architecture and an algorithm for user—defined network (UDN) to provide
the seamless Internet service. Finally, the performance of the proposed algorithm is evaluated by the network simulation
tool.

Keywords : User-Defined Network, Mobility Management, Wireless Local Area Network
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Begin
Check the radio signal strength from the current AP;

If The current radio signal < T1,
Then

Get the nearby AP list by performing active scan
operation;

Send the Prepare_Handover_Req message to UDN
Mohility Manager with nearby AP list;

Wait for Prepare_Handover_Res message from UDN
Mobility Manager;

If Prepare_Handover_Res messages is received from UDN
Mobility Manager;
Then
Store the CoA list;
Check the radio signal strength from the current AP;

If The current radio signal < T2;
Then
Find out the next AP with the largest signal
strength;
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Get the CoA which is associated with the next AP
from the CoA list;

Make association with the next AP, and construct
IPsec tunnel with ISP's gateway;

Sends the Mobility_Update_Req message to the
corresponding ISP's mobility manager;

De-construct the previous IPsec tunnel, and report
successful mobility management;

End

4.3 UDN 0|3Y ZZ|Xte} 0|5 THe|

o] FolA= ol #EE AT olF Wi} UDN
oA ek FxE AAsta, UDN MM# o5t
o] 7}M Hlol &S ofgitt.

WA, % 12> UDN MM9] 714 Eo]&S HojEo
UDN MM¢] 741 glol&& Q15 Fel, H&49 AF
7, AEAe ZEga Fa HEHY =Y T,
lifetime ¢ 7H41 Hol& IEZRE AoshH, o]
ARE AREAl] 9§ Aol of7]A, lifetime

UDN MMe] H&H525H dAF2E dF T2 A

Zrolw], AA AIZHS YA HW AE AAE olE
G-e APY MAC 24, APY CoA 2, Home IP
T2, Lifetimes 741 dE=, 15 IFH, A5 718 7
Atk o] A4 dEZ AH= UDN MM#te] $4& &
3 AAE

E 1. UDN MMl 7l=| Hlo|=2l A EZ]

Table 1. Entity of cache table of UDN MM.

FNlE ol E AEF
O]%%ui wd MAC address, Home IP address

MAC address, IP address, prefix
HeAdaeE AR | address, Care—of address, Authentication
type, Authentication key

IP address

V. Algdold & 45 =AM

5.1 Al&go]d +4

o] HoAE= UDN olsAd #d ZzEZ3 [ETF
FMIPv6"e] A584S glal AEdolies F4s3
tf WA AEHelA S Aty AlEH oA
Linux platform® YEYZ AlE#o]H (Network
Simulator 2: NS-2)o 4] 48 = At}

a7 38 AEHold EEEAE BT ¥ 2 3



40 Ciefet =4 PN B4 8le olsd &

E 2. AZdolMd miztolg
Table 2. Parameters in simulation environment.

)} ] ERIE
A& o)A He 1000 m x 1000 m
FERDE 6
FEREIREEL) 70 m
ol% wite] &i 5~ % m/s
FA Qe F o]~ e ]02.11g
ol gke] 1
B9E 9]
2195 3y NOAH 7
A Bl A AR 1000
Ao 7 27 1500 byte

E 3. AZdolMd miztolg
Table 3. Parameters in simulation environment.

TjejE] A7k slehg] HAZY
AE F2 T ERPER
Al Ak 2s gz | 10Mbps
249 94 A ENEER
AX7F 100 ms 2 0001 s
L2d=28 BEREER
SR o0 ms % 20 ms
EREERE EREERT
E ol T O s
] 40
Aol A =7 | B hytes | AR =2E
packets/s

Domain Address 100 Mbps, 20ms

Domain Address
0.0.0

Domain Address Domain Address

Prefix
3.3.0

Prefix
2.1.0

Access
Point

a8 3 M5 "IlE fist Algdold EEZEX]
Fig. 3. Simulation topology for performance evaluation.

olr
4
1
o

gk NS2¢| 37 A4 shebvE & yEd
o] gepnlg = FuAalldgy 45
grolth. AlEgold sty F E
CBR (Constant Bit Rate)S A&
CBR E#l&& Acknowledgement”} $17]
dare] A=om A AEoH A9l A7

Atk ol e

oo ©oox

2

> F
£ e
> o
oo -m
Mo

_O|L
=2 4 Lo s
o
=
rlr
S

Ml ¥R 18 o O

9
Ol-ﬂ%
=

PIEE=)

=y
=
(b
>
=2
)
%
oL
=)
ofr
ol
)
M
1%
sk
>

28 9% AR FY UEYD RY ¥ 7X ds

(816)

uh

L f

i

oX,
ool o

0x

oIr
HI

=)
o
r
-,
A
=
)
il
~N
=
o
fru
>
sl
=)
o
[Red
o
—
[«

1z

>

>,
il
=
o
r
=2
X
o,
of\
i)
_>|4_1{
rr
o
o
QL
3R
o

fr o o
S
i
o
is
fo
rO
|o
fru
-
offl
¢
i)
1o
e
[
o

ot &

Aolety, 3% A=W AAARE &4 #AE

- =

9t A AN P F4 T4 AAARE weld o

E AAAze oz 74 sl ojZa) 7o)
“J/‘IU

t}h o]lEA B ZREZS o]g]d An|A
o= 200msec o] HE=QH A AA
7:] ],Tq_[ll].

o]:%

Handover latency (sec)

g EdY onsEt A=ow

tlo

A AN 7S 200 msec ool A

=

o S

14
o

4 oelFE (o, MIPv4/6e] 739 &

offe]

—&— FMIPv6
—¥—TUDN MM

1 2 3 4 5 6 7 8 9 10

Trial

IETF FMIPv62t UDNoi| Cf st
Fd g -1pmi

Comparison of handover latency of
FMIPv6 and UDN MM.

|'0|I

=ou| x|oiA|

I[ETF



20118 118 MXSes| =24 M 48 € TC ®H A 11 & 41
120 4
oo | /\M g3
] T3
3 807 gzs
2 —o— FMIPV6 E° —o—FMIPV6
£ 60 | . 5 2 —%— UDN MM
—¥— UDNMM 2
2 15
40 E :
20 r 0s M
1 2 3 4 5 6 7 8 9 10 5 10 15 20 25
Trial Mobile Node Speed (m/s)
a2 5 |ETF FMIPv6Zt UDN ozl £4! H|w a2l 6 ols el HXof mE HEQH X[HIA|ZE
Fig. 5. Comparison of packet loss between [ETF 5}
FMIPv6 and UDN. Fig. 6. Changes of Handover latency according to
mobile node’s speed.

Al 7)+=
FMIPv6 Z2EZ3 A¢td UDN Z2EZ
W A AR Tk 3t A
S2HE AHo

52 g

M

i oo
N

M
i
il
o I wy
k>
o

i

=

H W E

2
-©

rQL'%
<

=

S wd O mE n
o

do oft a oft

L
me o

(=AY
Q‘L
N
iﬁ‘rx%
r.&_;
U
> 2

rlo

RO oot oo g
%
bl o
Jr &
o

32
N

g e

o rE off

ol
—_

4z 5 1P F4 % v
ORHA AFA R olF

pud

Anho i

M e ol Ho ol off

Z oo oo e

(817

BaA Z7] wEo] Add HFS &4 o9
Hhl] UDN Z2EZ9] Z9 o]l ISP B AP24IA
B2 E 2 PFAE olgdle] ofF B dsomE
T Hv 2 Axp 7 =4 glo] Hdyge 58
deows S8 = 2

ox o

R
k)

ed)
X
i
kool

o o o

]
Wl UDN Z2E3
A Azl AA T Fe

Aladey eHI=

to rlo r2

2
a9 7 UDN Z2EZ3 FMIPv6 Z2EZ9 A1
d8 e =e dist A5 A3E RoErh FMIPvG
ZREF A9 AP F7F THE W) Aldd o
200 byte/secZ S7FeFA] &Skth oo REs
UDN Z2EFe] A5 Alady eHd=rt 7tk
e & 5 Atk o]gd A1dE e =E ol o
d=on & APSd disf o IP F4E 7HA7I
Al g S wol WAAF]7] wiEolt) SRk o]
7 He Aladd eHEes 24 7] Wi

8 =52 vk Aladd eHE| =g STkl

o mE
FE o it O

ofj



42 doM 34

AE 0154

th
o
o

S
o
o

[
o
o

%)
(=]
S}

Signaling overhead (byte/s)

—
(=1
S

Number of APs
IETF FMIPv62} UDN ZZEZ7F Al
5| E "]
Comparison of signaling overhead between IETF
FMIPv6 and UDN.

EERCTY

=
ol
==

& fo

rg
o}n r&

O.i.; _4

A A7 B
ol ol 2

M=
o
=

M
2
Fol' £

VL.

MY

s

(i

ol

8

A

rr

&8 AHl 2ol Wd QoSE R
d BAE 9 AR o] MES
A (UDN)9] = gas Ak v AAle,
UDN 2e& gofstglal, UDNe #3e] gli= o s4
e HAF 725 ARG, UDN o5 A
TxE AASE vhA o2 Aljkd UDN ZREZ
I IETF FMIPv6 7to] l=on] A wshs =g
A7 £, N19E ewEE FHeld g 24
shglth. A wAlelA FMIPv6el Hla) o] Sy

2T, 3 4724 UN o5

JL
w5

>

A

o

rr
s

&

HnEd
[1] IEEE 8021In - 2009 - Amendment 5,

Enhancements for Higher Throughput, IEEE-SA,
29, October 2009.

IEEE Standard 802.11i. Medium Access Control
(MAC) Security Enhancements, July 2004.

IEEE Standard, Port-Based Network Access
Control, IEEE 802.1X-2004, July 2004.

Y. Matsunaga, A. S. Merino, T. Suzuki and R.
Katz. H, “Secure Authentication System for
Public WLAN Roaming,” In Proc. The 1st ACM
International Workshop on Wirel. Mobile Appl.
And Services on WLAN hots pots, New York,

(2]
[3]

[4]

HEE 9T AR Mo YEYT zE o

(818)

23

= o o = =X

USA, 2003.

D. Johnson, C. Perkins, and J. Arkko, “Mobility

Support in IPv6,” IETF RFC 3775, Jun. 2004.

R. Koodli, Fast Handovers for Mobile IPV6,

IETF Internet Draft - mipshop—fmipv6-rev-

00.txt, Jul. 2005.

S. Gundavelli, K. Leung,

Chowdhury and B. Patil,

RFC 5213, Aug. 2008.

C. Makaya and S. Pierre, “Enhanced Fast

Handoff Scheme for Heterogeneous Wireless

Networks,” Journal Computer Communications,

vol. 31, no. 10, June 2008.

NOAH. [Online], Available :

http://tagus.inescid.pt/ “pestrela/ns2/mobility .html.

[10]1C. Makaya and S. Pierre, “An analytical
Framework for Performance Evaluation of
IPv6-based Mobility Management Protocols,”
IEEE Trans. Wireless Comm., vol. 7, no. 17,
pp.972-933, Mar. 2008.

[11]M. A. Ben-Mubarak, B. M. Ali, et. al., Review
of Handover Mechanism to Support Triple Play
in Mobile WiMax, IETF Technical Review, vol.
26, no. 4, pp. 258-267, Jun. 27, 2009.

[121M. H Wu, Y. M. Chen, T. Y. Chung and C. H.
Hsu, “A Profile-Based Network Selection with MIH
Information Service,” In Proc. ICS 2006, Dec. 2006.

(5]
(6]
V. Devarapalli, K.
Proxy Mobile IPv6,

[8]

[9]



2011E 11 MASse ==X M 48 F TC E M 11 =2 43

2010 AEdigal AA 7] (& 3Hh)
HIFE SR (38 AAD 2003 A& ul g FAl sk
20106 ~ & A A 5o st (F A AH
de}ﬁﬂ A3 H 3 ek 2009 7B E g g K E Al S
(aFAFA) (3 8EkAL)
<FBAEoF 1 Control and Management of Next 20099 ~d A AEdgta U-d2=A o
Generation Wireless and Wired Convergence S EYT AT E Post-Doc. 74
Network, Mobility Management, U-healthcare <F B/ EoF ¢ U-healthcare network, Wireless
Network> body area network, HL7, IEEE 11073, Network

management, Wireless communication>

z & st Y)
20108 A Edjgu X%x}ﬁﬂ?d%

E
20109 7 Hof s} uvm A F
B g

<FIA4FoF: U-Healthcare Network, Wireless <FFAEoF :© U-healthcare Service, Wireless

Body Area Network, HL7, IEEE 11073, Network Body Area Network, HL7, IEEE 11073, Network
Management, Location Management> Management, Wireless Communication

g Z Ef(HF A3 Y)

19783 A Edstaw Ax}Fsky
(& 3FAH

1981 et dx st

(F 3 AL
¥ 1987 W= vl Al A o) 8} al

::‘ A B EX(ZEurA))

1989 ~ & A A Eofenl A x}F st u

2000 ~2003d IEEE Technical Committee on
Information Infrastructure(TCII) 2|74

19881 ~1989\d 4HAd A A} HFE Al 2~ ALY A
TAATY

19873 ~1987 "= AT&T Bell 9744
A9

19843 ~1987d W] CITI 45-¢

<FHAROF O]EE/\\J, Zetd, AAY ESAw

+& HEYZ Bl dxAo] AH] 2>

O+~

(819)



