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Study on Proxy-based MOBIKE Handoff and its
Fast Method for IP Data Communication in
Femtocell Integrated Mobile Network

TSUNEHIKO CHIBA,! SaTosHr KomoriTa !
and HIDETOSHI YOKOTA'!

Recently, small base station such as femtocell and picocell are drawing atten-
tion as new components of wireless access networks. These small base stations
are used not only to expand the wireless area in a high-rise building or base-
ment, where the signal strength from macrocell base stations is not often strong
enough, but also to increase bandwidth capacity for IP data communication and
reduce the load on the core network. If multiple femtocells are deployed in an
office building to expand the wireless area, a handoff mechanism between femto-
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cells is required to support the continuity of IP data communication. Especially,
real-time applications such as VoIP require a seamless handoff mechanism. In
this paper, we propose Proxy MOBIKE mechanisms that can realize an efficient
handoff between femtocells and mitigate the complexity of femtocell implemen-
tation resulting from supporting multiple protocols. We also implement our
proposed mechanism to verify and compare their effectiveness.
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Fig.3 Proxy Mobile IP based architecture for femtocell.
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Fig.4 Proxy MOBIKE based architecture for femtocell.
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Fig.5 Setup and handoff procedure with basic Proxy MOBIKE.
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Fig.7 Proactive handoff procedure with context transfer method of Proxy MOBIKE.
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Fig.9 Experimental system for Proxy MOBIKE.
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Fig. 10 Handoff time along with response delay from authentication server.

goboboooooobooooobooooooooobooobooooobooooboobooT,00
gooobooooooooooooooooooobobooooooooooooDbbooo
goooooooooooboooobooooooooooboooooobooooooDoooDboOo
goboooobooobooooooooboo

goooboooooooob#A10O000O0O0ODO9Y0OO0OOODODODOODOODO
#200000000000D0O00000DDODROO0OODOOOODOOOODOODOOO
goboboboboooooooocooooooooooosoooooogoonn3e00nOO
goboooobooooosbobooobobodoboboobooono11o0ogo

011 000000000000 MOBIKEOOOOOOOODOOODOOOoOoOOOO
oooO0O0O#20000000 1000000000000000 1738000000000
oooooobooooooooboo eroOboooOoooOOOb0O0O0O0OOObOO0O0
gobo200boooooooboocooooobo scotcoboboooooobooOon 3,3050
oooooooooooooboooooooboo 20000000 0000O0D0ObO
goooocooobooo3iocouoooooobboouoboobcoboboooobooooooDoo
oooo IKEv2OOOOOoOOOOOOOOOOOOOODOOODODOODOODODODOODODD
gooooooooooooooobooooobooooooobooboOoooooooDoooboo
gobooooobooooooooboooooooooboooooooboOoooDooboo

(© 2010 Information Processing Society of Japan



171 IPO00O0D00O0OO0DOOOOOOO0O0O0OO0O00O00O00DOO00000000 MOBIKEOODOOOOODOODOODOOOOOOOOO

3500 M e AR
B TIT4TROITFAMNREEAR
A 7077747 RO TF ANEER K

— 2500
: /
2,000 /
s |

3000 —

NURA B [m

li

1,000

500

" A

0 A A
0 50 100 150 200 250 300
BABIET S L —5#20 Fr HEESE [ms]
011 000O0OO0O0O0OO00O0OO00O0O0O000O0
Fig. 11 Handoff time along with transit delay in the Internet.

4.3 000000000

3GPPO Third Generation Partnership Project0 0000000000 COO0O EPS
O Evolved Packet System0 00000002 00000000000000000000
gbooooboooooboOob soo0bob0obbOU0bDOobUobUO0Ubb420D0000
go0ooooobooooovelPOODOOODDODODOODODODODUOODODODDODODO
goboooobobbooboobuooboobobobobboobbooboobooboon
000000 MOBIKEOOOOOOOOOOOODOODOOOODOOOOOOOOoOOO
o00oo0oo0oo0oo0oo0oooooo0ooo0oooooooooooooo
O00ooO00o0o0oooooo0oOo0oOo0oo0ooo0oo0oooooooooooo
000000000 00o0O00000ooO0 MOBIKEODOOOOOOOOOOOOOO
o0oooo0ooo0o0o0oo0oo0oooooo0ooooooooooooooo
O000o000o0o0ooO0o0ooUooo0o0o0ooooooo0ooooooooooooo
oooooo

44 0O000O0O0OOOOOOOO

000000000 0000000 MOBIKEOO22000000000000000
O000ooOo00ooOoOo IpPO00O0OOOOCOOOOODOOOOOOOOOOO 120
O00oooo0o0o IPO00OO0O0OOO0OOO0OOOOOOOOOOOOOOCOOOO

0ooooooog Vol 51 No. 1 163-173 (Jan. 2010)

TIVT—

FAP#1 FAP#2 I,
[ Fow | [ wa | [ma—] |20

SR ‘ MAG) H (MAG)
‘ FAVr—La s T—2(PtA)

FAP
YUEZ
RO
LoPE Tl KEw2I= k2
IKE_SA/ S A2 355 IPSec# L ALE

BT vl
R

LI

IKE_AUTHEZEK (MOBIKE i} )
IKE AUTHIGE (REZEF vl )

AT ALY
REHEHRA R p—

i — IKE AUTHEER CBRERHD) | o
{Tomb far) IKE AUTHRG 2 (SERERES)

SRR T &

IPCPERTE EEpR

IKE_AUTHEZ 3}
TKE_AUTHID 25

FOXE I MPBREHR
ToEE Y MP SRS (PIA)

IPCPER TERG/E (IPHA )
IPCPE&‘EEEEE* (IP#A)
IPCPE& R B &

TV r—ay T—2 P#A)

012 00000000 IPOOOOOOOO
Fig. 12 Handoff procedure using Proxy Mobile IP.
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