AR B G S

HMIPv6l A =8 23} 7]H9

Y5R7t 2do] B AT

P PN
R AT B R

EAN =

2008 £ 8 H



HMIPv6A A ZAZuA &3 7|39
AesH7F Zdo] #A3 AT

FROEZEE A SR A

" OB =

o] F= HE MM RV eE R

2008 £ 8 H
HEEY HE LB fmices SRES
FHEEAR ol A ¥
%= =
% H o] & 1t

VPN S PNE

2008 £ 8 H



A Study of Analysis Model
for Route Optimization on HMIPv6

Kyung-Hee Sun

(Supervised by Professor Gyung-Leen Park)

A thesis submitted in partial fulfillment of the requirement

for the degree of Master of Science.

2008. 8

This Thesis has been examined and approved.

Jung Hoon Lee

Gyung-Leen Park

Bong Kvu Lee

August 2008

Department of Computer Science and Statistics
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY



List of Tables - i
List of Figures ——— ii
ADSIIaCt ————— s~~~ ——~—————————————— i
I HE e AN e 0 N 1
R - 3
1. Mobile IPvod/iERY —— A\ —H-F—— S -4 -ppas G ————————— 3

1) Mobile IPv6e] 74 &4 2 §0] Aa e 3

2) Mobile IPv6elA AFA Bed &4 2L WAA ————-m— 5

3) Mobile TPv69] 7]|& & & ==~=r-——pr oo~ 6

2. Hierarchical Mobile IPv6 7§ & - 10

1) Hierarchical Mobile IPv6e] 74 84 % &o] A - 10

3) Hierarchical Mobile IPv6%] 7]# %4 ——————-————-———— 12

M AMNE e 16
v &4« - 29
1. A%3= doy A7 & Hs J7p ——— 29



"

|

- -
o %

of whe A
hop <=0 e A

=

of e A

3

5 %

k

=9} MAP

F =

l

o

4.

7b - 35

3

5 3

o
o

P T

M

=

- 39

Y

0
il

XH

=



Table 1.

The notations

List of Tables



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

11.

12.

13.

14.

List of Figures

MIPv6e] +% — 5
& do]HES} o]F == Alo]l9] data forwarding(tunneling) —————- 7
Route Optimizations ©] &3+ 3j7 F5A WH-——————— 9
MIPV69] 52 B} —m oo 10
Hierarchical Mobile IPv69] & ——--—=—-—-—-—=--———mo o 11
HA, MAP, °o]5 =X A}o]9] data forwarding(tunneling) ———---- 14
Hierarchical Mobile IPv6¢] 24 44 ~——--—--—---"---"--——— 14
Three Methods of Packet Delivery -————----——-----—--—————- 15
HZA 1S Y AYE 2T mSa T 18
At doly A7) mE AAAZ vl 30
BU A&gd& WE AAAZE HAL —————mmmmm oo 32
A A g Eed e AAAZE Bl —— e 33
o5 x==% MAPZF hopFoll W& A QAR Hlw —————mmmmm- 35
o] & ==29 MAP?F o]&3 ARZF olFol wE A AAZF B - 36



Abstract

71719 g B4 Bl AR AR w5l wel 7]1E9] IPvd FAaA A
S

LTS 2L 5 QA A4 AAY APy Zag

Z2A IPv67t FELA FHAQoew IPv6E o] &3t olsAS AFsuA =
A7 @ats] JAEE 1 2tk Mobile IPv6(MIPVE)E= [IPv6Y] 7555 1U=

ol gIHUA olBHS AFHs] WE ERH o]FH AN FAR T2 &

XOP

d<& AY i 9lem, Hierarchical Mobile IPv6(HMIPv6)+= F 7] 9&S 3

3= MAP(Mobile Anchor Point)E o] A%<l & oo|AEXNH F2alA &

oM o]l% =9 o]S Ao HAgsE MY EZN Mobile IPv6ol] o

WAL HaE HUAE A%

o

S 72tk HMIPv6el &= ol% w=x=9f A
& Zho| FAlEe dRo] 37FAI7E Atk & ool A ES MAPE AAH #HA

o]% B9 ¥ (tunneling)ste] 53t W} MAPRHS AA kT gHdg

of dgstes WH, & oHEY MAPE AAA ¥ AR SAst= WHo

B =TdAM= A 37 el dste] il A AAAT Hlag A 2



T4 AEUl ARgALe] FFel wel 71E9 IPvd FAAARE sove IP F
2 8TFE FFAL F A HX AAY A Z2EF 2 A IPve[[15]7F F
A " ow, [Pv6E ©l&ste] oS Alestna = A 7 &2
=3 9t} Mobile IPv6[1]-[5]&= IPv6Y 7|SES LUlE o] §3tHA o]5A
Aget7] witel a2 olsd A g R A4S XY o
Mobile IPv6+ ©] & »==(Mobile Node)7} & "&(Home Network)el A A}-8-3f
£ & F2(Home Address) 9l ol% x=x9o & A= LdelFE= CoA(Care
of Address)E 7Hth ols x=E=7F 9IAS WA T writh & dlo] HdE(Home

Agent)} A :==(Correspondent Node)ol 7l CoAE % 5= (Binding Update)$F2

o

2H & dolHEY A x=d uidt A4S {FA 3t} Mobile [IPv6E HAE
2 3l (route optimization)= 913 TEEZ % A Fsl=t], CoAd 520 g455d

T oo|HEE AXXA & ol% wrel Ay =Tyt AF AAHAS £54 =

rob

% goam AANLE Folu HEHD ddF AHeS FaND F =S
o 28y MIPv6E °ls ==7F Y& WA woit & do]dE

Eol T5& Fdsorsty] wiel olgstr] A UEAAAM A= o

o L
ox
=
!

o
rfo
=

Efazge SERI=LH) &8HY] A7AE & do]dEY AU w9t
ste] w7l 43 o] A 4= Qi) o]H
ot o gisk AAZE Au] 2y g 3l (packet)

EA0] W SgelE BA 2 5 gk



3 ol
37

IETF9

-

T

o

Wy MAPRHS A A

A A

—

=1

slitol ot HMIPv6

Fol Al 2] 2 (seamless)
MAP(Mobile Anchor Point)E Fo] A4

_(H

o

I3

[e)

=

d

=
3

7] %
A &

=

3

o

>=
o

HMIPv6 4] ©]

2] = o

(e}
ol o] HEY MAP

1
A

3

s

A&

<)

IPv6oll A1 e #9 o]

HMIPv6(Hierarchical Mobile IPv6[6]% ©]

o qge Fa

o] Mobile IPv69]
ol 54

1

°©

A=A

1

(e}

=

=

1
FozM

o

HA

O]

-
;__1:

1

=

[}
HMIPv6l A ©]

o| 4 E 2} MAP
update?] A &3E, UEHZY I E packet©]

TS AFer 9
mobileip WGE
EZZ Qs

$3
=)
=4

=3
o

ﬂ
el

=
[€)

»T 7} MAPY APZ o]53t: 3l

, °l&

o~
T

I
—~
file)

ﬁo

el

,.mo

el
JJo

70
\wO”
o
il

H] 1l

7he

8

o

7]
HMIPv6el A o] 4=
8 4%

Ju

3|
~

1
o

279 hop &+ & ©

1 Bt mlxuto 2 57 o] A

9]

7

’

MIPv6e} HMIPv6<S] 7]
HMIPv6ol A o] A= &

P 4l A ol

3Z
=1

3|
o
o)

1

-

-

1

| 2ok, 27l A

pL

BARDE A4

Ptk 376l A
dielgle] A7), 52 ZelA e o

-

°

o
=
3

t}

o
T
= 2

A
o

74

g

=
-

1
T

7F

3

Dy

AENNe)
o=

3

S

o

T

el
=
M
il
il

AT

°©



o] Fo A= MIPv6S HMIPv6S 7]& 713 E2+¢ e
al B =59 FAo] ¥+ HMIPvEO A o]l =9 A
o]

Aojx el AR A el diste] AWkt

I

Al

1. Mobile IPv6 7} &

Mobile IPv6(MIPv6)E IPv6 QAE Ul A o]F =7} & & A(Home link)E
Holu A2 g3z olgdle dd =9 d48 FAstH A&ste &4
T UEF oS AFstes ZZEZO|T A7|A9 T2 olF =29 A

=E ZpZbe) Al A= o & ol Abole] SANTCP/IP)S &kt

-

=
o
Q.
o
P
o)
=]
D
rr
s,
offl
b
I
N
>
o2
1
)
i o
P
o)
<

Care of Address(CoA)E 7MHA %% gt} o]s =

2 3% 945 #A38taL, Home Address® A9 A=¢ AZ2S FA&E Ad
olty. olF wEV} UEHAE o|s3stHA WAEE= CoAst FT73HA F494
Home Address& #4le] & &

=
5883, F ool dET} o] F2ES §AL PAFOZA o F wEe o]F



O ©o]% =X (Mobile Node, MN)
MIPv6 Z2EZS A YPstes S2EY gG9HEHA B840 o]&Folvt 949

st ola) A7 WE & Qe wmsolnh

O At :==(Correspondent Node, CN)

o e g gAlshs wERMN olF k& Hx FAHQ ZAEY ghg-H et

O & ofo]dE(Home Agent, HA)

O & o= ~(Home Address)
ol LI JTFEHOoR IUFHE [Pv6 FALEHA AU =) olFxEo I

A% A%s7] A gt a0tk

O CoA(Care of Address)

e
)
Lo
N
rot
ol
lo
(-
AU
i)
[~
)

=

D

=
o
o,
(27
Ll
N
N
Y
=
¥9,
i)

O ¥}l (Binding)
ol =9 & o=y a9 CoAE ZAFAA T2 Aoz dA lifetime ol
AE A gow Fa3t HHY, olF k=Evt AR

AR AAEC

O nFeld 7§ Al (Binding Cache)

o) wEE weld JrE A ANRA 7o o

of
X
[
=2,
=2
rot
o

2

=¥ 2, CoA, 11919 lifetime 59 ARE 7Fx 7 Qo & oo]AES} A

o] ofsf ¥



O vleld ¢ddo]E g ~E(Binding Update List, BUL)
o] wo o FAHE YEERA, ofs ==Vl HpQldo] FastEY] A

of ZAsjordt Al71E Al Astal CoAE st o] &3t

<Figure 1> MIPv62] A% F+x2E eI

Binding Cache
Home address
Care-of address
Life time

Binding Cache
Home address
Care-of address

Life time £

Home Agent (HA) ?

Home Link l | y

Mobile Node (MN)

| Foreign Lin%

Are — E: | Binding Update List
3 Home address
T e Care-of address
/ Movement Life time S

Mobile Node (MN)

Figure 1. MIPv69] %

2) Mobile IPv6ol A A &7 Gojd 54 2 WA (1]

=

o]% wrol wpely AR dohm A AAA MIPvelH AHgahe

O Binding Update(BU) message
ols w7l & oo]HdES} A w=ToA uHidY AHH(CoA X3HE L7

sl o] &3t

ol

O Binding Acknowledgement(BA) message

Binding Update ™A #]ol] thdt So =z %3}



O Binding Request(BR) message

E dolHdELY A =i olF =29 HAdYAR lifetimeo] WE 7] Hoj
Al 2 Binding Update WA A& Hbolol 3}=d], lifetimec] H<¢] wa=
o] =Z=®45FE Binding Update "IAAE WA X3 A5 ol =t

Binding RequestE X W ¢] Binding UpdateE L2 73t} f

& dolHES AAA FAL(HEES ol&etA &Fa1) TAlsk= Aol A

olF ot A mEZE F dHEES AAA & A AT W A
E gAolth olF wtyl Ad ==z AL HdET o IPve 7R Fu

source address Z=o ZA19] CoAE AF-83}3l Home Address optionol] AF219]

T o=md2E Yol dFdn. o HAS FAF B =E= source address Z
&)

[H

9] F49 Home Address option®
gsto 2N olF =9 o]lF Ao dHAgle] AHAS AZAS FAGE WIH

22 ingress filtering®™ ¥#§lo] £33 4= i} [19]

il

i

3) Mobile IPv6e] 7] &%t

15 ==7F A& & @ A5 IPvest LA P F4(F =g 2)E
TeHAl ¥ o dNbA ]l routing WS ol &5kl FAlSHAl €t

v, MIPV6elA o] E w7 & @A ofF gom ofgs = ols =
B ARlel o Bom oedas WA Ak & AAs weE et <
Aol #HSS HAFAY M2 dH 2 2EHZHE Router Advertisement[12]
HIANALE sl | Aol ol e dlas sl At

ol s wE7F Aol o Ho ol dles WASY, ols mEs o]Ed 9N

o] oM~ ZFEHEEEH 2o A (ZdIx prefix)E 7|Wro R A 22 CoAlll

2 A% CoAE FAsE Wl Stateful Address Autoconfiguration W



7} Stateless Address Autoconfiguration o] low, o] HAS F4 AAHIP
Address Configuration)©] 2} &t} [20]

CoAE TAT °lF =Ex= & ololdEdA Ao M2 CoAs & H ok
stt} o] & Y3 ol =i & ool Ee A Binding Update W A] ]l Z}Al 2]
& A=d =9 CoA, lifetime 59 AHE o] HT]

Binding Update WA A& 413 & of|o]dE+= Binding Cacheoll 3% °]%
w=o g AH(entry)7} A=A &lste] ARI7F EAltH R FEE
updatestal, AH 7} EA8K] Fom 2L entryE A St AHE A3t
& delAEVE AFAH 2= Binding Update "IAAE 441831 Binding CacheE
7§, o]% =T oA Binding Acknowledgement " A A& A E3te] o] AR

o]
S gL o] T olF w9 & ojEyg AR FANHE BE JAHASL T dojA

-

EJ} 7R R o] o] =9 CoA=E B 'Y€ (Tunneling)ste] A3k},
<Figure 2>+ & do]FHE o]lF =9 X TEo| o]Fojzl o]Fd F

o o] AE ¢} o] 5= Alo]9] data forwarding(tunneling) #}4-& WEF L ST}

Q@ Correspondent Mode => Mobile MNode

Src ot HA address

Src ¢ CM address " (™
\ D=t : kN care-of address

D=t MM home address

Outer
header

g B E=

Correspondent Node (CN) Home Agent (HA) ling Mobile Node (MN)

@ Maobile Node =» Correspondent Mode

Src MM care—of addrezs

D=t HA address D=t CHM address

Src MM home address ‘

Correspondent Node (CN) Home Agent (HA) Tunneling Mobile Mode (MN)

Figure 2. & do]HE 9} o]5 == Alo] 9] data forwarding(tunneling)



o)F wmEL F oooldEd] 94 %L 4Ed Fol 4v) m=SHAE 91
552 @ F dvh AU =5 94 552 @ F 0% xS gy w=
t F ooldEE AAA @ 4% BAT + 94 #HEd oA2 Route

Optimization®] 2+ 3t}

Route Optimization®] 4] At ==¢9} o]% w==7to] ARE F oo|HES} o]
T B Ares iy hHskA @] Wil Fo =t olF ws b
Return Routability Procedurezt= A 5AXE 3 3s]oF st} Return Routability

Procedure 53] ©o]% o5 =9 At == HAXE A5 F UE 7=

Route OptimizationolA] ©]% ==7F At oA 3iz71S d43 uj= IPv6
& t] 9] Destination Option Z=¢] Home Address Optiong ©] &3to] A9 A=

| ole =29 o AdE =uA Feth olF =7 Y =ER Rle A

2

3 u IPv6 7|2 9 source address Z=of 2219 CoAE AE3laL
Home Address optionel] #A1¢] & ojugA~E Yol dAE3ith o xS
st Aol ==+ source address =9 49 Home Address option®

T}

2L A 3}

2

FAASoRE HolHE AETFoEHN o)F wmE9 olFdel duglel
FeAS 4

vk R A wSelA ol% wEE AH AAE AdstE 4L P

S A et weke 9 e ingress filtering= #AI§lo] BAIE F

dtjol Type 2 Routing HeaderE >33ty A+

R
H
[n
rir
%
<

S
ol
any
lo

destination address Z =9 o]F =2 CoAE ©°]&3lil Type 2 Routing
Headeroll o] =29 & =g 2gE Yol AFdrt o] Hf7lS F4F ol =
== Type 2 Routing HeaderE Az &Al ¥ o] A A destination address
o] F49 Type 2 Routing Header® F4E5 wA|stoz2x AgAZFd &
NolHEE A FAde AH 4% FH=E dolgsE dAFA Hrh

rllh



<Figure 3> Route Optimizationg ©]-&3F 37l &2 WH S BolFo}[20]
@ Mobile NodeWl M Correspondent NodeZ2 M £ 0
@ Mobhile Node
IPv6 Header

IPv6 Header
Src ¢t Home Address

IPv6 Header
Src t Home Address
Dst: CH Address

Src ¢ Care of Address
Dst: CN Address

Dst: CN Address

Dst Option Header
Home Address

Application data

IPv6 Header
Src ¢t Home Address
Dst: CH Address

-

Dst Option Header
Care of Address

Application data

IPv6 Header
Src ' Home Address
Dzt CH Address

Application data

@ Correspondent Node

IPv6 Header
Src : Care of Address

D=t CN Address
Dst Option Header l Dst Option Header
f Address

Home Address Care of

Application data Application data

@ Correspondent NodelllA Mobile NodeZ2 M £2 1f
@ Mobile MNode

=

Application data

IPv6 Header
Sre: Care of Address
Dzt CN Address

Routing Header

IPv6 Header
Src ¢t Home Address
Dzt CH Address

Application data e -
segments left : 1
Addl’[ 1] ! Home Address
Application data
@ Correspondent Node
IPv6 Header

IPv6 Header
Src ¢ Care of Address
Dt CN Address

Routing Header

Src : Home Address
Dst: CN Address

Routing Header
tvpe 1 2

tvpe ' 2
segments left : 1 segments left : 0
Addr[1] : Home Address Addr[1] ¢ Care of Address

Application data Application data

Figure 3. Route Optimization< ©|



<Figure 4>% A F7FA dw3 MIPv62] 7]

i
ofr
2
o
o
o
2
£
N
Rl
32
iu}

M Router Advertisement (CoAAl)
@ Binding Update

@ Binding Acknowledgement

@ Return Routability Procedure

& Binding Update

® Binding Acknowledgement

Cormespondent Node (CN)

Home Agent (HA)

Home Link l

Mobile Nod (MN) y / Movemém
obile Node we Mode (MN)

Figure 4. MIPv69 &% A4

2. Hierarchical Mobile IPv6 7] &

Mobile IPv6ollA ©o]F =7} 9]

offt
ol

IHA BAstE A=l AAdS Fo]7)

f 3t wH ol sty [ETFAA Alotd X2 EFQ HMIPv6E ©ls =9 olF
2 Aoz HFoRM oF wto EowE A A1dge FlET

1
HMIPv: Mobility Anchor Point(MAP)Z}= 28 AL AE Fo] o]l%
zo] AFHQ & do|HEAH FASHA FozH & dolHES Hu o
Al ols wxo olF A meUA dow FAS FA F JdEE s}

Hierarchical Mobile IPv6%] 4 84 9 8o} 52 3}4dL2 vh3 2o

1) Hierarchical Mobile IPv6¢] T4 84 9 8o Ag[6]

_10_



O M2 2F9-E(Access Router, AR)

o]% w7t olFd wel UEE gl5E ol

O Mobility Anchor Point(MAP)
ol =BV} Wrd Wol A st 2 HEA ol =

AEAY BT & EDe) = st o] 4o MAP/L 24 = ek,

Iy
10
X
19
)
rO
o
=2
s

O Regional Care of Address(RCoA)
MAP =219 prefix® 7|9to 2 A3 o] »==¢ CoAc|t}

O On-Link Care of Address(LCoA)

AA 2 BHH O prefixE 7O AHF o] F w=E9] CoAoltt.

<Figure 5> HMIPv6e] B2 F+x5 YERATE

Binding Cache
Home address Cormespondent Node (CN)

RCoh Binding Cache
Life time Home address \§

Home Agent (HA)

RCoA
Life time =

Home Link, | |

Mobile Node (MN)

Binding Cache

Home address,

RCoa, LCoA,
Life time

Anchor Point (MAP) Mobility Anchor Poi

cess Router (AR)

h W

74

Mobile Node (MN)

MAP domain

Mobile Node (MN) MAP domain

Figure 5. Hierarchical Mobile IPv62] +%

_11_



2) Hierarchical Mobile IPv6oll A A &A Aold A 2 v A A][6]

O MAP option

Router Advertisement WA Aol F7}H option® % MAP2| global IP 4%
Egslo] o]lF o] MAPQ prefix ZHE A 33l olF =t o] AHE

o] &3t RCoAE T/ gttt

O Local Binding Update(LBU)

o] =7} MAPo|Al RCoA9t LCoA¢ HRIHEES FdHsl7] f3l Rlle
binding update WA A 24, MIPv6el 42 Binding Update WA Ao MAP
registration oJF-& YEU= A7 FUHEAY ol Fx==7F LBU H A A
RCoAE destination option 3t €] home address option®] 3X3%A|7]3L, LCoAE
IPv6 7] & 39| source address Z=of Hojx HWo=zX o]lE F41s MAP
7} o] =29 RCoA¢t LCoA AR E AA Hr}.

3) Hierarchical Mobile IPv62e] 7] ¥ &=t

HMIPv6ol A &= o] olxS F 7HAZ ywrh 3 MAP =H Q1 W

A AA s #BeE 2 olEss @& wolw o3& Micro Mobility #=2 et
Wl o]F =7t ko] MAP EUQlolA] thE MAP EHQoz ol=3e

o
b
[
1o

Ol

W e wate] o] 2S Macro Mobility =<9 v eta stch, HMIPv6E ©]5 w=t7}f
TLe MAP =l o] a2 b8 1 o]5<2l Micro Mobility #=2HWE

ol =-7F MAP Zdle]l A XYUstd A2 dA~ H9HEZEH
Router Advertisement(RA)S FAl3%kt}, o] = WA~ Z-EH 9 prefixE 7]
ko 22 LCoAE AAslar, RAo X3td MAP optionCZHE 22 MAP

F
[

_4

prefix ZHE 7|¥9to 2 RCoAE A3t LCoAxE °ol% w=:=7F dA~ Z5H
g ol §d writh AEA A, RCoAE ©% =E=7F thE MAP Erdlow
ol5a] WX WAHA v

_12_



olF =X+ RCoA®t LCoAE AT & F+ F4E X3slE Local Binding
Update(LBU) HAA|E& MAPelAl BWith LBUE 4% MAPE °]§ ==9
RCoA°l w3& DAD #HALES 3t RCoA9 A4S gl #Ale
Binding Cachedl ©]% ==¢] RCoA¢ LCoA HEZE A F3t}l o] T MAP=
o]F =29 RCoAR =9sls IJAES olF =29 LCoAR HEHsI Ad
gkt

MAP7} o]F5x==2] RCoA2 LCoAE Binding Cachedl A3 3 olgwt+=
Aol & ool EC X TF

o

3}7] 98] Binding Update HIAAZS A3
t}. Binding Update "IAI A& o]% w==9] & oj=g ~9} RCoAE X st} &
ol]HEE ol =9 & o= 292 RCoAES Binding Cacheol A &3k 3
Binding Acknowledgement WA A S o]% XA HUTL o] uw Binding
Acknowledgement W A]#] 2] destination addressi= ¢ *==°] RCoA”} #Ht}.
MAP+= Binding Acknowledgement 45 BEY sl o5 =9 LCoAZ H
Ut o] ¥ o]l xE9 & oEY2E FAHE EE HAES & dolHET}
7hZA)o] o]l =9 RCoA®E EY ¥ (Tunneling)dte] AE3dtA =i, ol AL
MAP7} 7F2 o] Al Bd®g et olF ==¢ LCoAR dA=stA drh

<Figure 6> HA, MAP, °|& =% A}o]9] data forwarding(tunneling, ©]%
tunneling) 4S5 WER A AT}

@ MAPZF MN AtO| 2 data forwarding (tunneling)
@ HA or Correspondent Node => Mobile Node

Src ' HA or CN address ‘ .

| Src: MAP address
Dst: Mh2 RCoA

Dst: MM2| LCoA

REEe Cuter

5

HA or CN Mobility Anchor Point (MAP) I ] Mabile Node (MN)

@ Mobile Node => HA or Correspondent Node

Src o MNZ| LCoA / Src : MNZ2| RCoA,
Dst: MAP address Dst: HA or CN address

HA or CN Mobility Anchor Point (MAP) ' Mobiie Node (M)

_13_



@ HA, MAPZE MHN A0 2| data forwarding (O] & tunneling)

@ Home Agent => Mobile Node

—_ | Srct MAP address

Src ' HA or CN address \ [
Dzt : hn2| LCoA

Dst i MNE| RCoA |

<Figure 7>% A =7}A A3 Hierarchical Mobile IPv6<] 7]

Home Agent (HA) 1 ing Mobility Anchor Point (MAP)

t I

19 Mobile Node (MN)

@ Mobile Node => Home Agent

Src t MN2| LCoA / Src  MN2| RCoA
D=t MAP address k ‘;' Dst: HA or CN address

MAP
Outer
header

Mobile Node (MN)

Home; Agent:(HA) [HATEITE - Mobility Anchor Point (MAP)

Figure 6. HA, MAP, ©]& == A}o]2] data forwarding(tunneling)

Bo]Ea1 Qo)

Correspondent Node {CN)

Home Agent (HA)

—
MAP domain e

D Router Advertisement & —
@ Local Binding Update (MAP : LCoA, RCoA) oy ®
3 Binding Acknowledgement q 0)
@ Binding Update (HA : RCoA)
®) Binding Acknowledgement Movement
® Binding Update (previous MAP : LCoA, RCoA
(@ Binding Update (CN : LCoA)
Binding Acknowledgement
Mobile Nede (MN) MAP domain

Figure 7. Hierarchical Mobile IPv62] &2 #}4

_14_



HMIPv6l A o5 w9} Ad w27l d71S $5A8s $He 37149 H
T7F Atk AAE olF =9 RCoAE o] &3 SO ZA & do]xdEe MAP
2 AA F2st= Wi o]l a2 (Bidirectional tunneling), &4+ MIPv69 Route
Optimization®} FAFs WO 2 o]F =9 RCoAE ©|&3te] MAPYHS AHA
E213= W9 (Route Optimization with RCoA), A A= o]& ==2] LCoAE 9]
&oto] olF e Al ==7F AF FAlste WH(Route Optimization with
LCoA)®]t}.

<Figure 8> oA Yd3 ol wreo} At =3+ 37FA 37l F54

hud

WS HolFErh
pH HoA <RCoA or LCOA A
HoA &RCoA =3\ @ packet delivery v/ <
Home Link.

(D Bidirectional tunneling

(@ comespondent registration with RCoA
=> Route Optimization with RCOA

(3 comespondent registration with LCoA
=» Route Optimization with LCOA
MAP domain

Figure 8. Three Methods of Packet Delivery
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m A7

o] Fol A HMIPv6el Aol A= AHsh 4537HE 9% w§e S4she 2
qude AN B =Rt moke meeA g

Y% EE AT e o Frmsh Y w==r} HolHE $FASHE 3744
o]

AegdE, MEHYAY HHF packete] dFH= & Aol hop T, °ol5 =

I MAPY APZF o] &3t 3l 5ol 9

r
N

A HaE Y A3 F71W-& <table 1>, <Figure 9>¢} #t}.
olF =EMN)F Al ==(CN)AFel 9] 7hsdt A4 2242 hop L)
o o] HE(HA)S MAPE AA = 4 $-(H+K+M)Y MAP#HS A XA E418=

ol

o

Ao gdE2 1 Mbps(st2 49), 10 Mbps(=3F 4 -9), 100 Mbps(E-2

HEL BAY g Fo 102 A3} o] HAA
H3 o ettt S 59 20060 AHEHRNE
A AG 2P A A A= ol FdtE A S-ddlE 100 Mbpse] dHielH HAEFEE,

ol st = A= 1 Gbps (Hdl 35 Gbps)e| HolH HAF&S HolHA

FAwel e BERBit Error Rate)2 A2 oz 10°0]=2[19], Binding
Update WIAA1¢] " v &5& 10°~10°22 A4 g0}

Ao o] =r7F A ==25H FAlsks vleoly o Al =7](Rpkt)
= Al ==eAl FAlske dHelHe R Al A7I(Spkt)e] 2wieta 7 g
t}.(Rpkt = Spkt x 2)

PMTU(Path Maximum Transmission Unit)®] Z7]& 1500 byte®Z A4 gt
o}.[14],[15]
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Aol AA 27 A4 dolE®Y ol IPveel 712 Htisk IPv6 843

¢l Authentication Header, Fragmentation Header, Destination Option Header,

Routing HeaderE ¥ 33ttt MIPv6e] &38|, HMIPv6e] 430 7pA 5%

wgaT Pv6el BE B dmse A77h pMAeln ddAew F7hw7)

RS ]
7l % A e %
H HAS9} CN Atolo] ArAde & <+
K HAS}F MAP Atolo] A=Al &
M MAPS} MN Atole] Azl &
R MAPS} CN Ato]9] 7}53st HAAFEAS] &
L MN¢g} CN Atol9] 7hs3t ddA =24 & +
N MN¢g} o]d MAP Atele] H=Z4e &
M yap | MNS MAPZF B3t F ol 5 (Macro Mobility)
M 4p | MN9 ARZFE H4t F o]& < (Micro Mobility)
10,
BW,; | 2149 B¢ 9% (Mbps) 100,
1000
1,
BW,, | FAZAM B = (Mbps) 10,
1OO
p BU #WA1x9] 4% & 839‘?9
Rpkt | MN7} Ad&dk= "oy B2l A27] (byte)
Spkt MN7} dEsk= dlole FHdZA0 27] (byte)
PMTU | Path Maximum Transmission Unit®] 7] (byte) 1500
IPH IPv6 713 &t =7] (byte) [15] 40
AuthH | Authentication &g 7] (byte) [17] 20
Fract Fragment Header?] =17] (byte) 3
& (%) 2717} PMTURYF 2o Q)
Destination Option &2 =7] (byte)
DestOpH (Home Address OptionE ¥3rst7] & Z22[1]) 20
Routing Headerd =7] (byte) [15]
RoutH (Type 2 Routing Header[1]) 24
HEHS 93 Za3d 7] (byte)
[PTun | (1p 51w sjg7) #714) 40
MobH Mobility slt]e] =7] (byte) [1]
(BU and BAS x3t3l7] flalA I Q)
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7l % A e %
Binding Update WA A2 Z7] (byte)

M su | =40 (IPED) +12 (MobH with MH Type=5) +20 (DestOpEH) 2

" B9 ¥ ¥ Binding Update WA1A ¢ Z7] (byte) 112
TBU | = 40(PTun) +40(IPH) +12(MobH with MH Type=5) +20(DestOpH)

" Binding Acknowledgement MW Al X2 =7] (byte) 59
BA = 40(IPH) +12(MobH with MH Type=6)

" B9 ¥ 3 Binding Acknowledgement ®|A1 X2 =7] (byte) 92
TBA | = AQ(IPTun)+40(IPH) +12(MobH with MH Type=6)

MNo] CNejlAl RCoAE AFE-3Fe] BU HIAA S AEsh= o deEe=
T surcoa | 5 AAAZF (5)

MNo] CNejlAl LCoAE AFE3sle] BU WIAAE AEsh= d dEe=
Taurcoa| & QAN (s)

CNo] MNoJAl RCoAE AFg3le] BA WAIAES AFs= d de&
T paircoa | 5 AANZE (5)

CNo| MNOJA| LCoAZ ATgalo] BA WIAAE Asarc o dele
Trancoa| % A0t (s)

T zo Route Optimization ¥4 2] & A A7 (s)
T nro | Route Optimizations ©]-&% {Z AF A F A AARE (s)
T ppr | Bidirectional Tunnelings ©] &3t 37l AE A T A AR (s)

Table 1. The notations

Home Link

Previous MAP

MAP domain

(@ Bidirectional tunneling

T HHEEM2E, R0 2
@ comespondent registration with RCoA
=> Route Optimization with RCOA
Movemnent

@ comespondent registration with LCoA
=> Route Optimization with LCOA
MAP domain

Figure 9. 1% A% W9y gow %79



AEAAALT o o
HES A S

et

HAAE AEshed des ve2 HaHoew

=2
r (

7 en, A} H@2)= olF =t o] FwmET) o]Fstr] o MAP Afeld
BU/BA "IAAE dEst=d 2= v&5 et
ol F:=E7} o] MAPel BUS $4lstal BAE FAlst=d Z2el= F Hl&9l

A@ez 5l Ax AL Adad

M g (Byte) M 3 Byte)
_ M pAbyte) 1y M pADyte)
Tiso ="Bw,(aops) TN~V B, (e @

:{ Mpy (N—1>XMBU}X 8(bit)
BW BW 4 1024 *( bps)

M py( Byt M p,( Byt
T pa = pa(Byte) 4+ (N—1)x a(Byte)

BW ,,(Mbps) BW ,(Mbps) (2)

:{ M 54 " (N—1)xM py ]X 8(bib)
BW BW 4 1024 %(bps)

Ty =T tput T 1pa

3)

:{ MB£[+MBA+(N_1) MBU+MBA} 8 (bit)
BW BW 1024 *(bps)

AE +AL o)ld 7149 2u)(Exponential back-off algorithm< w&tholn
o] timeout < 256%0°]tF[19] RCoA ¥+ LCoAE o] &3t AL ALses

Route Optimization 342 BU HAIXE F$41832 BA HAIAE F218= 34

21(4), A(B)e= 27t o]% =7} RCoAE o] &3lo] MAPES 7Ax At x=x=d
A BU ®#A1 A S A4 (Route Optimization with RCoA)dt= H]-E, BA WA A=

Fasted Bi g AuHORE ARG Holv, () BU MAAE &

2
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=
>,
N
il
¥
2
_0|L
rlr
En)
[
rlr
o
I
oo

[o
T
Au)
Y
£
1>
S
rlo
1>
D
2
os}
()
i)

o M IB[[(Byte) N « M TBU(Byte) « MBU(Byte)
T e = By, (Mops) M=V B, (Mops) T BW . Mbps) @

={ M rpy n (M—1)*xM 7pp+ R<M pyy }X 8( bit)
BW BW 4 1024 %( bps)
_ M IBA(Byte) B M TBA(Byte) MBA(Byte)
T barcos = By (Mbps) + (M= 1) BW .(Mbps) T X BW . (Mbps) (5)

[ M 7pa n (M—1)*xM pp+ R<M 5, ]X 8( bif)
BW BW 4 10242 (bps)

T BMIRCoA — T BURCoA - < BA|RCoA

[ Mgyt M g
[ o ©6)

4 (M—1D(M 755+ M 784) + R(M g+ M 5y) } 8 (bit)
BW 4 1024 *(bps)

9 ;
T roprorcoa= D*T Burcoa T Zzlp(l =) (T purcoat T )

(R B0 el

(7)

e} mzIIA 2 o]F =7} LCoAE o]83ste] Adl == A BU HAIAE=
& (Route Optimization with LCoA)st= H|-8, BA HWAIAE FAls=d =+
H 8-S A#AH oz ALksk Zo] zbz 2(®)% A (9eltt. 2(10)2 BU HWAIAE

A3 BA WAAS FAEE H == % vjgoy, 2(11)& BU HAA Y

¢

. _ Mp(Byte) o Moy (Byte)
BULCoA = "B . ( Mbps) BW . Mbps) ®)

_ MBU_I_ (L=1)*M py o —8(biD)
BW BW 4 1024*(bps)
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. _ Mpa(Byie) |y M py(Byie)
BAILCoA BW ., Mbps) BW ,,.( Mbps) 9)

{ M gy n (L=1)*xM g, ]X 8( bid)
BW BW 4 1024 %(bps)

T gurcoa = T Burcoa™ T BajLcoa

(10)
:{ MBU+MBA_I_(L_1) MBU+MBA} 8(bit)
BW BW 4 1024 2(bps)
9 A
T roprorcoa= D*7T purcoat lzlb(l —0) (T surcont T ) (1D

(1<7,=2 "1 <956)

21(12) ~ A(15)E HAF 54L& 3] 7193 dA "FEo|n
whe ThFe Aol dofx AA deolge FriEol AFH= 7] g
3715 YEtlY, #S PMTUANA ,#E 2338 gto=
AA delg e Hd =715 o] g
#I} 4e 247 AL = A4 dolEe Yt F71Ea PMTURTE A A b

i

oJEt 2 A% BEHel AFHE AS HABS 9 oFwmss} AA At

MAH o] 279} o] Bt A salse WARe] 27 e

wl = IPH+ AuthH+ FragH

w2 = IPTun+ IPH+ AuthH+ FragH

w3 = IPTun+ IP Tun+ IPH+ AuthH+ FragH

wl = IPH+ Auth H+ DestOpH+ FragH (12)
wh = IPTun+ IPH+ AuthH+ DestOpH+ FragH

w6 = IPH+ Auth H+ RoutH + FragH

wil = IPTun+ IPH+ AuthH+ RoutH+ FragH
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gl = PMTU— (IPH+ AuthH+ FragH) = PMTU— wl

@2 = PMTU— (IP Tun+ IPH+ AuthH+ FragH) = PMTU— u?2

g3 = PMTU— (IP Tun+ IPTun+ IPH+ AuthH+ FragH) = PMTU— w3

¢ = PMTU— (IPH+ AuthH+ DestOpH+ FragH) = PMTU— wi (13)
¢ = PMTU— (IP Tun+ IPH+ AuthH+ DestOpH + FragH) = PMTU— ub

¢ = PMTU— (IPH+ AuthH+ RoutH+ FragH) = PMTU— u6

qdi = PMTU— (IP Tun+ IPH+ AuthH+ RoutH+ FragH) = PMTU— wi

sLo= L2 o pUTU+ Spet— |92 ) g1 + wl

2 = L pUTU+ Spht— | 2B ) xqp 1 up

q2
o Spkt | _Sbkt |
sl = Lﬁﬁi | xPMTU+ Spkt— Lﬁﬁi | xgd + wh

5 = L;g; | xPMTU+ Spkt— Lﬁfi M L5

1 = Lﬂfi | xPMTU+ Rpkt— Lﬂfi | xql + wl
92 = Lﬂq’fi | x PMTU+ Rpkt— Lﬂgfi | %q2+ u2
3 = L—iffi | xPMTU+ Rpkt— L—%ﬁ | %3+ ud (15)
6 = L—Rc%ﬁ | x PMTU+ Rpkt— L—R(%"@t | %6+ u

M = Lﬂq’g—ﬁ | xPMTU+ Rpkt— Lﬂgi | xq7 + wi

# |4 A% BR Wrele W §e e 4

I o]% w7l A AU == LCoA

ol

21(12) ~ 2159 W5
=2 o] &3to] tlolE AL AE(Route Optimization with LCoA)dtE H| && 2]
(16)°] =™, wrl&2 A(17)& A =7 olE wTo|A AL AEsE v

2 ehd

o

°ol-&
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MJL_—IMM

Taven= BWw;(Mbps) BW i Mbps) (16)
BWW BWW * 1024 (bps)
T __16(Byte) JL_—IMM
NN TBW (Mbps) T BW,(Mbps) (1

{ L (L=1)xf } _ 8&(bit)
BW BW 4 1024 %(bps)

21(18)2 ol's =E=7} RCoAE ©|-&3dle] MAPS & HlolH 373 HFst= H-&
olw 2(19)= MAPAA ddl === 7S dFstet = HEolth o)F ==

7F RCoAE o]&3le] MAPE AA AU === 9718 H¥(Route Optimization
with RCoA)dl= & H]£L2 22002 ZAFTE 2(21) ~ 21(23)2 A ==oA
ol =29 HF HF HES e 2(23)0] F H]-&olt)

T _ 5(Byte) | (M—1)x5(Byte)
MvMAPT By ( Ubps) T BW ,.( Mbps) (18)

_ {& JM_D_s’i} 10,7 I
BW BW 4 1024 *(bps)

ro o _ Resh(But)) _ Resh | 8(hi (19)
MAPCN™ BW ,..(Mbps) — BW,., 1024 *(bps)

TMNMAP.CN = TMN.MAP+ TMAPCN

{4\@ M} _ 8(bit) | Rxst 8(bif) (20)

BW.  BW. | 1024%bps)  BW.o 1024 *(bpo)
_ {JL +JM_—L)_§5J—_34L}J(JZML
BW,, BW 4 1024 “(bps)
T _ _RB(Byte) _ k<t 8(bif) (21)
CNMAP™  BW . ( Mbps) BWM 1024 *(bps)
T — (Byte) . (M—1)*71(Byle)
MAPMNT gy Mbps) T BW . Mbps) (22)
— {JL M} — 8(bi)
BW,, BW 4 1024 *(bps)
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T cvmapmuny =T cnmar™ T yapun
BW.q 1024 2(bps) BWw; BW 4 1024 *(bps)
BW, * BWW * 1024 %(bps)

ol x=E=7F MAPS HAE 71A4 Ad ==cdA dHeolg s AF

(Bidirectional tunneling)sl=dl =+ H]82 2](24) ~ 227z xdEY. 2
(24)% °olF =T oA MAP7HA 9] HdEH] S, 2(25)= MAP A HAZFA 9] H| &,

2(26) HACNA di==7bx1 ] vjgolm A(27)2 F v&& el 4(28)

~ AGD2 Fd 2o ols k=ER s HAFss HlEs 2P

s3(Byte) % (M —1)xs3(Byte)

T ynmap= BW ,,(Mbps) BW .. Mbps) (24)
_ {JL M} _ 8(piH
BW,, BW 4 1024 2(bps)

Ty = K _ _Kx2 _ 8(bit) (25)
BW ,(Mbps) ~— BW ., "~ 1024 *(bps)

_Hxsl(Byte) _ _Hxsl _ 8(bit) (26)

Tuaen="gw (Mbps) — BW.y 1024 *(bps)

TMNMAP.HA:CN: TMN.MAP+ TMAP.HA+ THA:CN
_ {JL M} 8l
BW BW 44 1024 *(bps) 27)

K2 8(hif) | Hxsl . 8(bi)
BW,a 1024 2(bps)  BW,a 1024 *(bps)

_ { Mu} _ 8(bi)
BW BW 4 1024 %(bps)

o _HA(Byte) | _Hxpl | 8(bi) (28)
CNHA™  BW . ( Mbps) BW.q 1024 *(bps)

- _ _Kx2(Byte) _ _Kxi2 __ 8(bi) (29)
HAMAP™ By (Mbps) ~ BW,, . 1024 2(bps)
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- _ —r3(Byte) | (M—=1)xr3(Byte)
MAPUNT B (Mbps) T BW . (Mbps) (30)
_ { 4_1)_73} _ 8ty
BW,, BW 4 1024 *(bps)

T CN:HA: MAP.MN — TCNHA+ THA:MAP+ TMAPMN

Hxyl  8(bid) 4 K2 8(bit)
BW.q 1024 *(bps) ~ BWua 1024 *(bps) (31)
{JL +JM_—LM&}J(JML
BW ., BW 4 1024 *(bps)

{ 73 n (M—|}><73+K><L9+HX7’|} 8(bit)
BW BW 4 1024 *( bps)

o] =E7F & MAPZE o]s3dt A5 ols =29 Au w=9 A& F
FA8E 37HA] el lojA e vl&2 ZH7b 21(32), 21(33), A(34)oltt. ZH7}+9
WHEE a3 BUBA WAIAIE AEste= A% BU HAIA AS A&
B 183 F4olt. LCoAE ©]&3l] olF =E=9 Al ==7F AHY T
(Route Optimization with LCoA)3t= A%+ 2((32)= XA, RCoAE °o]&
3ol MAPE %3 %41(Route Optimization with RCoA)3t+= 49+ 2 (33)2
2 yehdo. 234+ MAP HAE =+ A BHE" ¥+ 7 -5-(Bidirectional

o

tunneling) & ¥ & 3hoh,

™ RO\LCoA — T ROProlLCoA -4 MN: CN+ T CN:MN

9 ;
= T purcoa™ Zﬁ(l—ﬁ) (T surcoa™ T )
{ s JL_D_SAL}JLML

BW,, BW 4 1024 %(bps) (32)
{ M}M
BW,, BW 4 1024 *(bps)

= P*T purcoa™ Z pA=0) (T syrcoat T )
{M L (L=D(sA+16) }JLML
BW BW 4 1024 2(bps)
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™ RO|RCoA — T ROProlRCoA +T LBM+ T MN: MAP: CN+ T CN:- MAP.MN

9 A
= T purcoa™ ;11)(1 =) (T purcont T )
-I—{hlL‘MBA-F(N—l) M py+ M gy } 8(bit)
BW,, BW 4 1024 2(bps)
{43.L JJILL)_SSJ—_M }JLbML
BW BW 4 1024 2(bps)
+{ BW, * BW 4 1024 2(bps)

9 .
= pX TBMRC0A+ ;10(1_17) Z(TBMRCOA+ Tw)

+ MBU+MBA+S5+77
{ Ble
(N D (M gyt Mpy)+M—1)(H+ #7) + R(sh+ #6)
BW .

o 8(biH)
1024 %(bps)

™ BT — TLBM+ TMMMAP.HA: CN+ & CN:- HA: MAP. MN

_ MA+(N_1) MBU+MBA} 8(bit)
BW,, BW 4 1024 *(bps)
+{4L MM}M
BW BW 4 1024 2(bps)
;; M_ KXV HXV 3( QZZ) 34
+{ BW i BWW } 1024 2(bps) (34)
MBU+MBA+33+ 73
BW,,
N (N— DM g+ M )+ (M—1)(s3+ #3) + K(2+ 72) + H(sl + 71)
BW 4
L 8(bi)
1024 2(bps)

1F

(35), A@G6), AHEN= #HHH

ot

ol wt=7F g ARE olFd A A
tH(MAP®] W52 gith) LCoAE o] &3to] olF Wtk Al ==7F A4 &4
(Route Optimization with LCoA)st= 4+ 21(35), RCoAE ©]&3to MAPE

=3 %21(Route Optimization with RCoA)3t= H9-= 2 (36), MAPS} HAES

% Az E'g ¥ (Bidirectional tunneling) &= 7% 2(37)0]t}..

_26_



TR ROILCoA — ™ ROILCoA — T ROProlLCoA™T T ynent T enun

9 A
= T gyrcoa™t le(l =) (T purcoat T ) (35)
{M JL_—DLSA_-F_W(Q }4& bit)
BW BW 4 1024 “(bps)

TR ROIRCoA — T unmap ot T cvmapun
{jjj—_l JM_L)JMH_@M}M
BW, BW,, 1024 2(bps)

(36)

TR BT — TMNMAP.HA: CN+ N CN:-HA: MAP. MN

(37)
{M L M= (S3+ B+ K(2+2)+ H(sl+ 1) }J@L
BW,, BW 4 1024 2(bps)

=3
S
=
>
v
N
o
OHT
o
4
X

o= MAPZF o5 3% EFH vk Abdolth 2(38)2 LCoAE ©] &%
Route Optimization ®H < F H]8S YERUT 21(39)= RCoAE ©]&3F Route
Optimization WWe F H LS 24002 HAS MAPE AA olF HYEH
Aol F H-E&S e

oL

(Bidirectional tunneling) ¥+= W

T rorcoa= M uap<(TM RO\LCOA) + (M pg— M yap)x (TR RO\LCOA)
= M yap<(TM RO\LCOA) + (M pg— M yap)x(TM ROILCoA)
= M 4xx(TM ROILCOA)
(38)

= M 4px(T roproLcoat T ypeent T CNMN)

9 .
= MARX<17>< T urcont Z (1= (T purcoat T W)

T R T BT )
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T rorcoa= M uap<(TM ROIRCoA) + (M gg— M yap)*(TR RO\RCOA)
M yap*CT goprdrcoa T T rout T unvmar et T oxemap un)
+ (M 5= M yap)*(T yvsapent T cxmarmun)

= M yar*(T roprdrcon™ T o) + M 4% (T yvyapevt T cvmapy)  (39)

9 A
= M yap* (ZJX T Burcoa+ ZZ:IP(I =0 (T purcoat T )

+{MA+(N_I)MA]¢)
BW,, BW 44 1024

Js5tT  (M=D(H+rD+R(sA+6) | 8
RO T BW I ioor®

T gr= M yap<(TM gr) + (M pg— M yap)*(TR pr)
M ynp*(T 1oyt T uvmarnaevt T cxmamap uw)

+ (M ag— M yap)* (T s yapaent T on ga:map mn)

=M MAP™ T LBM+ M ARX( T MN: MAP. HA: CN+ [y CNHA:MAP.MN) <40)

Mo+ M Mo+ M g
_ BU BA a BU BA
- MMA”X{ BW, TV B T oo

S+ |, (M=1D(S+ A+ KDL+ 2)+ H(s1+ 71)
M|t BW |

8%
1024 2
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25 r
—+—ROI[LCoA(L=8)
—o— ROILCoA(L=10)
20 | —=—RORCoA(M=5R=5)
o~ —8— RO |RCoA(M=5R=7)
= 15 | [—* BT(H=6K=4M=5)
=
<
Tl
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Ko
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Figure 10. A&3t= o8 =7]o wa A AAE vl

HWENA thgFo] vre B9 (A% tiefFo] 1Mbps) Route Optimization
with LCoA, Route Optimization with RCoA, Bidirectional tunneling =22 A
sol Fom dHely Ar|7t AAFE ds zolrt AxH

HYELA g Fo] Zold4E doly =A7]7F 22 wj+= Bidirectional tunneling,
Optimization with RCoA, Route Optimization with LCoA <22 Aso] o1}
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