IPv6 7)ut

97, H49, 7
FAdotie 7

}o

A3 E

, MPLS#7 o 4 2] ¥38 oF IP71Y

A, NEH

& -
Horx

Improved Mobile IP support of MPLS over IPv6

Hyunggu Yoon', Seongmin Choi, Insuk Kang, Yongtae Shin

Dept. of Computer, Soongsil University

8

AN ANHYNL IPv4E 7o 2 &1, CIDR(Classless InterDomain Routing)®&
AT waol ol W o S A 25 el o3 &
el P
ol ahel Hui e 1P F2E
MPLS(Multiprotocol Label Switching)
P30 Asl maelgow we 4x
ol# A B L& “M\ IPvei elete) v} o IP F4E 898hA ok
qaA 2 g QA ol gAel e o]y 1P COAE HAEW #Holds
ol% IPAl M COA%t #lol&& §HAA st By 4y

opi el Quh e, o)
Ag How Helvh olgdAl IPveR
destination 49 #vivt A H
ma} A, ISPES

E o83 eheRe A=
294sF e A8g o,
A ol g Bsler Hny
g BRIz dgE A g o)A Hgse

o o)% P BEE ¥ & A

gl

1. A =

Qlefdlle] Al&zj7t F7igtel wet 1Pe) nd sk welAjn
yio) o] zao) 1rhA] @A g Ao
T Eol Qeidly WA weh [P 4o &
[7,81.

8Fo= CIDR7I4E IP $4 42
CIDRE 7|8 o2
2963 500079} hostE, class Ci= 255709
He| AA2 gHE

Ak 9H
 EA47F Ao, 2
ol AL Qloh

sidste]al =t Yk
: class A 2271 600971)9) hostZ, class B
host& 7FXat vk 1
9| orgamzdtmn S A class B& WF A1l class
Ciz U5 zolA & += organizationE-& class BE 878 %
o 171 W&o} class BL'— oz 4t glty. CIDROIAS] 71 B39
THE e T4 FHE 2D, oW HH) IYFES ¢ Z’L w7}

& 1*]4 stk Aolrt uhaka, 7122l ofoltjo}t: U# 9 class
CE #93t Zoltk o3 st IPY 224§ ol Bz} ie2fs)x]
EAHoR & IPE AT = A PYe 5 Kook
Lahil shedi ko] [PyGolth o] Z e 47 H o]

o)
i
J{J
i

O‘

oy el olmd 34 29l b} pEL B A
3 448 + A
o BANNE P FAT L HU) %W A$YE ¥ £ U
W Agshe Aol nrh A AHolnk MPLSE o] Wel 3

45 A7 5 U 1R
e A o3

vz HEda 24 o353 27 *é LR
ol

o
P
doli AZy Ut HEAAS BE

F ol #

g}

ol gtef IPe] nUE =
Fab g woid 4 ded, source F4%
LS ‘3]0]5’ = dloll @& v B(costiol A Frh
AbgatAl @ zlolth mgh MPLSY: 7[&e [P Fa
& gt il wdeld AdE Yt

IPv6E 23, MPLSE AHE-3= ISP(Internet Service Provider)o) 4
ol IP7} COAE w3 S|9 11 COAcl algsi: gol g & v
gy 28 A5 S wol7] AsA ol COAE uIYgd = glrh
23 A& IPv6el MPLS, Z18lil ol IPE rasiAl durn, 33
A opE IP7F MPLS$H4 ol A oo g 2haiof 8}1=%)% 49E38lT, 4
ol A ARk Z1HE Bright ep o 5P M HE o gE
A E AAlstarzt g

2.8d 4+

2.1. IPv6

IPv4s @A QAo ALEEI= T2 EFo|n 320E FAE A}
f3teh e, 2RE P A 2dE dolgt dlE sl

IPng(IP next generation)o) A2 A IP T2 EZ MA 2o @
# SIPP(Simple Internet Protocol Plus)?7} 5|13, o] TR EH

ol Ipv6ek: A& A HACHE]

IPv6y: 1280l Ee) F4 HEE AR [Pv4dl e F4 8g F
GRS EAE gl didtdy, du 2RE st 1714’ %4 A
& Atgste] Bdashy e e FE8& gy, 289 78
4 8 1" SHoEHN, drie) @uE gtk 22 A, Belohy
AF T2 &7 drld o8 Aed AZolM Betrlsd AlEsA
= {Act,

obefe) [11% 112 IPv4s} IPv6e] B RaFa ek

283



— T
total length ver flowlabel
class

fra next hop
e payload length v

]
[ identification

. 1 offset | . header | limit
header
TTL protocol source address
o checksum .

__source addrc«

destination address

dt >11nauon aderss

[ i

ver - version
L - header length
F - flags
32bit address ficld
< IPv42l header >

128bit address field
< IPv69] header >

(29 1] IPv4e} IPv6e) &rivjn

2.2. MPLS
FoR AHY ARG o] ¥rd m&slsol PR TS
@ 29 IPv6E &7 2 Aotk IPv6al N A 2(source) o *1411
(destmatlon)«] F27F Pv4 Rt Hoj 7 ‘i—l%lol PHZAA 45u
il Yot R Bujolthl] =g #a IEle Ajgxe FE0
L&A, Aujel E7iz Qg 3}%%*‘“‘17} AL, AMRAE
0SE HAWIE %13“‘4[3]
[}

b 3
ﬂ =R /‘Wl %@5}??*15 EAlel 7lEL [P £
o uish ) HslA s grrh4),
ol R Eﬂ"] B 29198 ]%ﬁ Data Link forwarding paradigm
B 1ﬂF A gojol B9-89 Bgolgtm & 4 rk o)k WESYAS
S8 &A= 7h7he) Fofdta A9 3R] 2hujof A
o] HolBuke olojA) HAlg AFoan AT 7%
2 oJuj gk MPLSe) 4] 7}% A% sMoz 7

1> {:JICJ }—

ESSHLIP ddel )l BE HRE gl diojelg Al
EH doli: 2L woleist scfol diolejel ARE yehulr Fe
delgd H¥etd 18 54 H29 A2 428 2= gy, 7E
o Aol diofE 7t digo R ehyEd H&E A% A9EE AAY

4E doglm Fawks oty d@Eo QoSu VPN(Virtual
Private networks) & 22 78l A % A3g %’i‘iﬁoq i’“ﬂ 1E
2913 =22 HlolE %o #AIQle] &9

ohet fgrd FobMn A AT 4 UrH3)

MPLSS oty dolE 293, #Hold wuw, golx
distribution 2.2, #lolg 293P Qe FolBg £ yojEz WA
gtz S gnjgia #old wioiy e YolEs B4 doly 5Zdf 4
&34 sk, golY distribution® #HolE wild g dywco dgt
Al 7ich,

(2% 2]ol Mo} 3ol MPLSY: 9z#f A(Ingress)olA]y: #24 &
ol g% #H78ta, Intermediate 2H$-EHell M= o] 8o Wil H7<& A
gdc(dol 82 LIBE A4). ¥, o)2adll2(Egress)o My a3 o)A

dolgg tAlar,

Egress v
Ingress )
[719 2] MPLSe| %3
. ol% IP
0)1& PE IP?} o5& 7hthE efujelct ol wrigo) AEUl
of) A MO@MI 84 JEld MiEY ZIEZ s FRA A}
Utk dE Eof, wERS 1A MR} 9S8 Ba 248 7n

3 Agef *P%ZF A&std olgatAl At olsst: L& Fao
Aol B vEY] A HREHE ddst] $AZ Hadt Ynz
FE P URF 3= o oF YEHY e 71% ofojtjojelr}

%, Aol [P HEvo2RE e P Auyow A ga-
T ASAEE BIANASARE Breta A9 [P ﬂﬁ*lﬂxl Far
0 =REH BAstE AL wdth AL ol¥ wrIo
COA(Care-Of Address)3 #dgto g sHsdith o) wty 43
¥ Home Agent7} ¢]% =59 Home 4% #4 249 gz
COAE A83to olf w==olA AHEste BdYEE AMgsia),
HE7iHe M2 1P sde deel @R sy 932 das ¢
S 8HEncapsulate) ¥l HAE COAR HE8a, o|B 418 s o
o] Huig AMAstA 85 (Decapsulate) ¥ defol NS W=
ol whebA] ol IPellA= {23315 o] HHo) o]RojxA Hr
(8.

tio rg_,_‘
B
g

&

L

Mobile Node

Advertisemant
-%W;

Foreign Agent Home Agent

Data m
fsgisiration reply _________,_—-——-——‘-q gra
._—/—_—-‘ Tunnerad } S
w—/‘ Enoapsulation

[728 3] o) IPojAe] Datads

3. IPv6 719k, MPLS3Z oA 2] o]% [P 714

71& olg IP7IYE MPLS#HEC ALA7IH ol w1
Foreign Agent°l] 58& 31, Foreign Agent Home Agentof
g 83HE o o)F writ R gE ¢9S
Encapsulate% w7l o} g‘:‘(Corre%pondent) JeohoN ***—:: A

ol xmux COASZ dht=c} it - FEE o]k

5_7} chuy COA% B4 °1~r?ﬂ gef,

£ MPLSE Layer 39 @988 Layer 29 ~9j3oz o
ozM, T8-S FTolazdin

HLb_ - 1

webA, F o71eS HEAA BY, ol% xuvl o¥ad B
Foreign AgentZ2E COAE 2 59, 39 == COAd)

284



2000 & gh=A B El s B st A =44 Vol 27, No. 1
Wbt 2oz A904S &7 9fsl, COA sitigdel ojBg Btk | worme | swvew | oo e R
1% 58 Wil olFxriet FAIE sAlEct " "
a8A se, % woe ol¥ wvvl BAS &) Y&M Bad
BHE-& COAVY ofv)el, ellojBo] dth & COAR o}% wtg 93 [¥ 5] 7hFs} 8 Sl Ea
& 7helgla, ol BE o) kel f 1:;, 7171 B2 COASF dolE
g uheldsl Fa, COAY: Hloli, #olBwtoR o]f w1} -5-’:1*5 olgA TE FHUBIE Bl AL HEl(A)E Rl o ulg

stel B8 Y & YTk A FoRA, WE WIE i sy
Wt AelELoE ¥ ANE 2 4 A BHIH 4L

Mobile Node Home Agent

i, Advertisement < i
/ |

Registralion request

Foreign Agent
[

{

Ragistration 1eply /\ Laboies COA
: ./T : Datagram
, . Encapsulated
Tunneled i Packet with Label
“ Datagram with Labe
i

Decapsulated |
!

Label trom Packet i
i N .
Datagram ; i

Datagram

[719 4] MPLS7I& A3 o] Pl A9 Data A%
4. zu?l% 714 “41
oﬂ 1f~- IPv6 S 7]uko
2 A4E 2 Az, o1FA IPvER &AM W+
1 At A el ayw, Zhzbe] B9$E: fR5e B48
t7] sl IP7hA] st HA) s ofy: vl g vlE & Hojd}. o
Pv4oll A 9] T4 hojof v, I}’v6°ﬂ*1" Fae] HWol7t v
Wolct of o] AT ES ARSI PolBg B
2AAE dHE Hart g, ah%v» &5 71 gdEe] W
7)1&%011 ety AT $ AA "k =&, Hsof sl
AE7) gl ohiE Mulax H7ME 5 A g
ol [PE xst7] glated COAd Wi doles 2o 2
COAZ #Hol23} iyl COAi’-— AeFstal, glolBukg ¥
M, ﬂ\ﬂ"l HolZ F gith o) R e Be e &4
atA Bapalul COARHE ‘01 ol diEHol ny #
1 OlZEE MR & Holth
HHoﬂ [155iol A RedFi- npe} o] o] wrid) Az
2slel COAS Bola £, MPLS Aujad &57) ﬂoM H
] obt} gfubslE COAL, #lol B8 BE o]fr
1) of) LHGL HHojun R T 740171 el 2 Fol sl COA
Heksle] o g FE&S =9

1@ 5)ell 4 Shim &t}

el

a 7luk o5

2 &1 gt o]&: o g IPe i1
AN

At

ro

O

e

3]
1, Tt
‘ <}

‘0

=2 = t
2
B

3

& Bojy Ho

=
7
ol 8.
=
o)
‘r

Level 29} Level 3AFo]of] *1 iﬂl Hol ¥
& YERAT (A)y ol 1PE 918 COA7F ¥3, MPLS#
?iﬁﬁ Shlm st €8 Zfelth (B)¥ COA9 Shim 511111 Fins

[y
L

13

ol xn8 X% Uehizz COAE Agsty, deliol €&
Shim #jviztez 7tefstel RYL vhepiich

COA° algati: 1288187t Zolg A Huz dute #ud 1280«

o Aegds 7HEed.

5. 4€ 3 FFHA

of wEe JlES BIYsEl MPLSY 2947198 mYgoi
we woln g0y $4, MPLSH A8 8o A sl 7k

By e s B9 9 we U8
A7t 758 o NAe Ao vidE
s At suca o Hol7t FoM AHHIZ slole) 3
]013:'1 oz a}r%o 5], - [ﬂoﬂr: H‘_: zsl:AI-.O_ 715H
2EE B W, AN A A JUg

ufioll [21§ Slef (Byel st
= 9lt: azlel gk ol

A gom vhe A
1%

o}

18 el 2 9

N
L
&}

6

AU]/} MulAs
RE Far s
Ml Re e W Mu)As & 5 gl
%-am 122 ol Sl A AN Ao i0n g8 A
w9l o we g

& dutch 1 3% Us vl
= A g 74014

o2

1

o

-5t

2 A

& id 7},\ :/

% 4 oA,

{1} R. Callon, P. Doolan, N. Feldman, A. Fredette, G. Swallow,
A. Viswanathan, "A Framework for Multiprotocol Label
Switching”, draft-ietf-mpls-framework-05.txt,
<internet-draft>September 1999,

12] Charles E. Perkins, "Mobile IP, Design Principles and

Practices”

"MPLSE %38 New World VPN +#£*, Cisco Systems Inc,

White Paper

14] Arup Acharya, Frédéric Gnffoul, Furquan Ansan, "IP
Multicast Support in MPLS”, Proceeding of the IEEE
ATM Workshop '99, May 1999,

[5] Eric C. Rosen, Arun Viswanathan, Ross Callon,
"Multiprotocol Label Switcing Architecture”,
draft-ietf~mpls-arch-06.txt, <internet-draft>August 1999,

[6) Eric C. Rosen, Daniel Tappan, Guy Fedorkow, Tony Li,
"MPLS Label Stack Encoding”,
draft -ietf-mpls-label-encaps-07.txt,
<internet-draft>September 1999,

{71 Girish Chiruvolu, Anshul Agrawal, Marc Vandenhoute,
"Mobility and QoS support for IPv6-based Real-time
Wireless Internet Traffic”, Proceedings of the 1999 IEEE
International Conference on Communications, June 1999,

[8] Claude Castelluccia, “A Hierarchical Mobility Management
Scheme IPv6”, Proceedings of the Third IEEE Symposium
on Computers and Communications, June 1998,

(317

2
i

2+
ES
o 1



