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ABSTRACT

NEMO basic support is a solution that provides network mobility in the Internet topology. Yet, when multiple
mobile networks are nested, this basic solution suffers from pinball-routing and a severe routing overhead.
Therefore, several solutions for route optimization in a nested mobile network have already been suggested by
the IETF NEMO WG. However, the current paper proposes Regional Information-based Route Optimization
(RIRO) in which mobile routers maintain a Nested Router List (NRL) to obtain next-hop information, and
packets are transmitted with a new routing header called an RIRO Routing Header (RIRO-RH). We showed that
RIRO had the minimum packet overhead that remained constant, irrespective of how deep the mobile network
was nested, in comparison with two earlier proposed schemes - Reverse Routing Header (RRH) and Bi-directional

tunnel between HA and Top-Level mobile router (BHT).
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Fig 1. Packet transmission in RRH scheme.
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Fig 3. Example of nested mobile network.

E 1. 2t MR7} 3e]sH= NRL AR
Table 1. NRLs of all MRs.

2| Attached .
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NRL$]* MR address U address lis
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Next Header Header Length Type=7 or 8 | Prefix_length
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T2l 4. RIRO-RH T%
Fig 4. Structure of RIRO-RH.
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Fig 5. Packet transmission from MR to HA.
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Haill=E 7RH, F3e Zolrl AXMSE MR,
MRyl Afolell sfdsh= ols WlEA= WiF F2b
olx= BHTO ewsl=r} 71 3A Zlsta <l
Yl 77bell A= RRH Wk eWjs=r} 71 =
A 271 o 4 9k

2wd= B]E& (OR; Overhead ratio)= MR}
HA 7] Adabdelx st emsents 3
23 Z1o®, CNEE LENo] AAE A4 H7le
payload 2 714}l ORS ol A=} 2t

OR = overhead / (overhead + payload) (1)

a3 9% FAO Zel wislel Ml EdE
gk 7788 ORS vehdl Zolch IPv4 7]uke] wt
oA -] EEE 2A]sk= TCP9} UDP
Z12] BF =719] 471 byte L 157 byteell g+ 7+
uleke] ORe|w AlAl IPve WellxE A3} debdl

Copyright (C) 2005 NuriMedia Co., Ltd.

o Ovwmead (MALMR)

Overhead / packet [bytes]

G
Depth N

(b) MR-MR, 7-712] SHjzl=
(b) Packet overhead between MR; and MR,.

Average overhead ratlo(MR MR )

oo — = — — it el el -2 -
~&- TCP AIRO
-5 TCP RRH ! ! ! !
WH—A4-TCPBHT |- — — — — = — — — — — — — — — — — — |
-5~ UDP RIRO
-5 UDP RRH | | | |

80 4+ UDP BHT e e e I
| |

Overhead / Packet ratio [%]

(b) MR;-MR, 77| oH3= vl&
(b) Packet overhead between MR; and MR,.

2~ 01‘:]_[91
T M .

WA AFpella] pehpe] RIRO WE: RRH
2 BHT W<kl vlal] o]& WES=rt $3% A=
o} FAGle]l A dAHI ewd=E zZH= Ao
olth e, o]F vlES ] BE MR HACA

RIRO-RHZ A|¥&jo} 3}w], HACA MRZ 3=
At A9 HF BAAR sl vy F MRE
271 918l 7+ MRel4 NRL-S Ao} sl &
o] BAtw= thh 718 Hoh

v.d 2

A= olE vEHZ $HHelx] asHsl
st #]=1& #18) A|9H<l AEsl NRL
lt1el RIRO-RHE A}83le] v ESY]
213k Weke Al”taielc). A=

L

2

oy
mloi%qi?i
ke

Hu
i

183

www.dbpia.co.kr



54183 =A] "05-4 Vol.30 No4B

RIRO WGFe o] Y EY 9] al3-2 sl
of w3l NRLS Z43le] ok F°] MRS
slo] HBlE AGgomH HRZE A3} Aok
2|32 MR} HA ZHl| 718 Adshr] 918 53
9] zlolel= ¥3F 77|15 z= RIRO-RHE A%
3o 24 NEMO Basicoll4] WAJsl= Pinball rout-
ing wAE Ao ® sdgch e A2 en
2 JIxmE 7]E2] RRH % BHT Walel| H]
I ewsl= mola] 953k Aol vehds e

EEV.
SURINY

e

ol

2Ale Ealo] selsielek 53] ol =gz
249 Zelh 255 71 Rkl wls) 5849
& ok 4 gllek

]
Ao
rok

il

(1] C. Perkins, “IP Mobility Support for IPv4,”
RFC 3344, Aug. 2002.

(2] D. Johnson et al, “Mobility Support in
IPv6,” Internet Draft, <draft-ietf-mobileip-
ipv6-24.txt>, Jun. 2003.

(3] V. Devarapalli et al., “Nemo Basic Support
Protocol,” Internet Draft, <drafi-ietf- nemo-
basic-support-01.txt>, Sep. 2003.

(4] P. Thubert et al, “IPv6 Reverse Routing
Header and its application to Mobile Net-
works,” Internet Draft, <draft-thubert-nemo-
reverse-routing-header-03.txt>, Oct. 2003.

(5] Hyunsik Kang et al, “Route Optimization
for Mobile Network by Using Bi-directional
Between Home Agent and Top Level Mobile
Router,” Internet Draft, <draft-hkang-nemo-
ro-timr-00.txt>, Jun. 2003.

(6] Jongkeun Na et al., “Secure Nested Tunnel
Optimization using Nested Path Informa-
tion,” Internet Draft, <draft-na- nemo-nest-
ed-path-info-00.txt>, Sep. 2003.

(7] C. W. Ng and T. Tanaka, “Securing Nested
Tunnels Optimization with Access Router
Option,” Internet Draft, <draft-ng-nemo- ac-
cess-router-option-00.txt>, Oct. 2002.

(8] H. Ohnishi et al., “HMIP based Route opti-
mization method in a mobile network,”
Internet Draft, <draft-onishi-nemo-ro-hmip-
00.txt>, Oct. 2003.

(9] S. McCreary et al.,, “Trends in wide area IP

184

Copyright (C) 2005 NuriMedia Co., Ltd.

traffic patterns-A view from Ames Internet
Exchange,” in ITC Specialist Seminar, Mon-
terey, CA, 18-20 Sep. 2000.

(Joon woo Kim) A3

19991 24 A5 Ay
g} £4

20041 294 AENER A
g3} Aaf

20041 3L~ AR T
AAd 25

<FlEel P o]FA, UES

(=]
T

8t 5| = (Hee dong Park) A3

1993 29 ZAudsta Az}
3 =4

19981 29 xSt %z
st} AAab

2001 39 ZAEdiskw =
g} uhal =5
19981 34~ Eg e

FEl g3t s
<ol ES= o4, A ==, o
A5 Az

o

P

0| Z & (Kang won Lee) 23]9)

2002 29 AEAS A}
I =4

20041 29 A5t Az
I8t At

20049 3Y~&A AR
Azkgstst Wik

<IlEol> HESZ o)A,

Ezf Ale], BeN, Wibro

-

Z| A == (Young soo Choi) A3

1998+ 29 AHchsta AA}
T3t &4

2000 29 AuEdista At
3t MAt

20001 3Y~A AEta
A7t vk

<Al Rol Bl Ale], A

o el ZREZ W o]F FA, e

www.dbpia.co.kr



X § Ml (You ze Cho) A3

198211 29 Ajgdistal HA}
T =4

| 19831 29 aEsteb)edA
2 F3AAE

19881 29 =]
2} gshakat

19891 34~dA Aush
A7 A SFE S

20021 29~2003d 19 "la R EFATA(NIST),
Aeded<d

1992 84~1994*d 144 Univ. of Toronto, A4~

<fAlEel ZMd o FUIES S, BeN, Al vE
=

ki

Copyright (C) 2005 NuriMedia Co., Ltd.

X & ZH(Bong kwan Cho) Pk ]

199241 29 oiFdistw Az}
Tkt 4]

19951 34 U Alole gt
o Al=Tske Ak

AR A A T8 wkalaA]

1996129 ~HA] Axr|ed
TH A EATFE AT

<] Hol> MobilelP, =2 o] FUEL =

185

www.dbpia.co.kr



	중첩된 이동 네트워크 환경에서 지역적 정보를 이용한 경로 최적화 방안
	요 약
	ABSTRACT
	Ⅰ. 서 론
	Ⅱ. 관련 연구
	Ⅲ. RIRO 방안
	Ⅳ. 성능 분석
	Ⅴ. 결 론
	참고문헌
	저자소개


