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Abstract

Mobility and quality of service (QoS) are becoming the more important issues in wireless communications. The
traditional Internet service is expanding into new access media and applications. Since wireless communication services are
accompanied by frequent handovers at remote sites, scalable and fast handover has become a prerequisite for ubiquitous
communication. In this paper, the differentiated service (Diffserv) model is deployed in heterogeneous proxy mobile IPv6
(PMIPv6) networks to satisfy the QoS guaranteed service and fast handover requirements. The operational procedures for
QoS guaranteed global roaming are presented. In addition, QoS management and handover cost evaluation schemes based
on a mobile host’s movement scope are proposed. This paper analyzes the reduction in handover delay in a network-based
localized mobility management framework. We propose and analyze a PMIPv6 optimized with a global mobile access
gateway (G-MAG), which is a network-based entity, to further improve the handover performance in terms of handover
delay while maintaining minimal signaling overhead in the air interface among converged heterogeneous wireless networks.
The handover signaling procedures with host-based MIPv6 are compared with network-based proxy MIPv6 (PMIPv6) and
fast PMIPv6 assisted by G-MAG to show how much handover delay reduction can be achieved. Analytical results show
that the handover delay is significantly reduced.

Keywords : QoS, PMIPv6, handover, global roaming, cost evaluation.

C 439, el B AT A (KISIT)

" A3 F9E 99 93] (Anti-Corruption & Civil Rights Commission)

A B A -mal A=, w4 o g (Soongsil Unlver51ty)

¥ 2 ATE B9 dugsAd @ IENEAGe] oz 3542 [09911-02001, o A
A4S 483 AAY E]X]?é_?ﬂo]% s 2~ 70k7] s )]

HAedAk 201138€25Y, 445! 2012:d1€18Y

Of

D



2 07|15 Z8A| 0|F(=HIY) IPv6 HERZA QoSIt 2HE

%0,
o

LI
X

K

rr

N

N

3

O

ash

o

R

ST
vo
P O%O
>
iy

Y

[
o w1 Ho
{o,

ot
oo
>
it
Jt
OB
it

N
Y
i
ol
ol
ol
2 K
=
ftl
4o
e
AC)
)
o,

e
pocy
o F

o
-
X
o
>
[&l
fitl
il
W
oo g
Ao ¢ gl

AN o tlo

to i X L
>,
Y
2 o

© 1o g
I'®)
e)
)
ko
)
(1S
Nt
ofj
o ru

e
=
)
=)
i,

fo gt
2

wu T

3= A

H|F 29 o]

WK
>0
o ™=
;1.4’1
Q2 4o 4

offt
o
=[]
o
2
=
ot
ko
- oo

il
), 3GPP2 3Ad 3=
tgge T4 7L VleEe] Sl dasA E Ao
o A& 7= 7 EE fE A MEYAES <
Bl Z2EF(P)2 ggsolsted, a8 59 9]
IPv4 (MIPv4)'st o] % IPv6 (MIPv6)” ZzEzs
olnu] IETF(Internet Engineering Task Force)ol 23}

EZ3¥ 93, IEEE 802.16e004] A&z 2o
AREALE 913 o] FA S AlFE 4 9l IEEE 802.16

¥7 el gEglen) WIMAX (Worldwide
Interoperability for Microwave Access)XHA = IP
ol el eIt olgd vg FA WEYD A}
SA7F oA7A HE HEY]A ol ArEA =2
g g doed IP 59 olvd ZTEREF
o 7k mlgd e 22 29, 2FH QoS,
Aozt e o]&d o= Hlrh Qe
= IPv4 = IPv6=E s8] IBEHAE=H o] 7

=

~ ey o
T o X fo
oft H o Ok

E

[&l
fr
Tl

i

i
rlo
0,
i)
SE
>
=)
[
[
G
k)
1o,
o
4z
N

c

0
2

O

fo &

e o i
=
)

)
o2 o
(o SO
o

°

oy

T

T

=

S

>

oo

i

=

i)

S

o

o, ol

,

o

)
o O

)
i
)

)

%3k 71%0)7l A de] wEE Y] 98AE dolok
& GojBSo] 9tk F 27 o]% J]7|A TEH7
ol UE AL B A 28 427} o)F o
4 AA R tFoAof sk Aotk MIPS @ 7|
g o]EAT 7 A=on A A A FEa)
7] 3 MEY A Jute] A3t © o]FA ZREZ

PMIPv67} A|<tE 1th. PMIPv6S] & 3= MIPv6

9k 5AS AAHEsHEA IPve THEe] YES A 7]
A4S Adste MIPv6e] d &84S 74 3ket
Fo|th. MIPS] teko Al PMIPv6E MIPv6 7)A]

(A g =T SIS
9

B AXNES 7sd 3 Wol AAFEEA|NE o] EA
el s WEYZ 7174 o8 FHHTh w3
PMIPv6 L=wmQlel A o] o] 54 Qlazets dd EYA

7} IPv4olt IPv6 W EY =7} of ol % IPv4, IPv6 &
= o]F REoA ZEsk= MNe o] 54 &
Atk 1 A¥} PMIPv6el A IPv4 @23} IPvd HES
A5 At Mze 20 45" PMIPvee
2 MIPvE @S A st M2 ZREZo] &
w3 =ow 3w i’ PMIPvEE theket vlES Ao
g A FrY 29 ojZ gl
a4 @t MIPv6e] 71 fl=¢w A A7+ PMIPv6
oAe] Ads o]F A WP o E=EIAME A
3k Qoset #2d 29e Nz s
Alekaict, o] WL QoS ¥ Muel F2E MAGE
Aeste, MNo| $1x9} olFg ndshA A=

A&s 4

4

PMIPv6¢] #A|¢3tel o5 WeE vE ISP e =4
A9z 2L o|F 2 vEYAR FoA7H,
MNe] o] M9E 7|htoz ddt o] 54 H|ES B4
Eigsy

o] =& Yz REL &3 o] FAHT
072 d=on vg FHaek MIP HES A QoS
WA AlE g 2E thEYh A Diffserve wli %]
s PMIPv6 Y ES =] %9 7]54dS 5, &
zoW H§ Frte] tigh o]sAd ] AApeh Apds)
Muls A9%E =93ty V&S MNO olfd w

O
Diffservel =90 H|g 4 ZAIE AAzg. VA

MIPv4ol /] MN&= HlES o)A A4 H&dn 4

AQ0] & Fa9 LAY, So] ofd HS A F
2(CoA)st AANE =0, oele 27 BeE o Q3



20129 18 MX3ts| ==X M 49 A TCHA 1 = 3
ol Addo] zEso] A=W e AT . [P IEY M QoS AT e Ao
o] ol glolA FAF whak o] At &g EF Aulx (ntserv)'”gh Diffserv!™7F AlokE glet,
shHA w21 FAgE d=EoHE Adste d& F AR A dEYHAAA RS QoS ¥H RIS
o glo] st MuAE JhsA s 9o F23 e Fejo] 7ukek My 2~AEY vgdgedl 1F
o mebA 2 7k 25Ps sjdetna A dee 03, ol [P MES A tiaire thkd QoS T+
ol IPv6 (MIPv6)elg} &&= MIP Al=¢ #re who] AlekE Qi M g o)gat AFSoa =
2 Eﬂil%} Ul AMe o34 #EE FEY MN9| olfgo] mefs#] ekokr} & =F& B4E QoS
olsA #eEok A 93} ol v HYE EFE 45 IA E W ke MN7F 9ebes LoR olFsthe A
0 8&40= ols4ds thE F Atk Aotk IETF &gk A= WAS Attt o] B A
v SE84Q 93} o5 A E A ASH olF B3l QoS FHE H3l ¢ Vg E RS AE
IPv6 (HMIPvE)®'3} o] IPv6 (FMIPv6)7el jgh i gty BE E#j¥o] 7bg B $Ae9E s BR v}
2 A=t 22 MIPve -5 Agtetait. ol s =1 T $AEES 24 EF 2949 AF £
g3} o)A e TREZ F Zxi= MNY & Aol wjAEta $AE 7B E A5 EAS 7sA
& Azt FoEn d=on AAdS TAaAA 74 stua M/GN™ 718 E 28 ALg ahgict
EQA AAAN 2W F BAHYE AHE AHSEES A
AT 5 A she Aotk Ao AdAGE F2 [ 0|7|E PMIPvE LIERF0IM QoSo| 2RE
U, AA, 1S, olsd AR A A 4 At 22y 20 oy
of Ado® Zd Aotk HZo] A o
ol 54 #e WAES g 7Nl S MN7} olsA #
8 Asst AW Aol Aot} ol AL 7 3.1. PMIPv6Y| 7|2 28
27171 918k A= B 7t gig A7 oY PMIPv6: 7|2 MIPv6 Z2E 2] gz A4
3 MIPv6 EH )M oGO0 22wz A vEHA 71T olFd wEE HBH °olF A%
EgA AR 7k HEon o AR B2 Al Al ESNOl(MAG), A9 °]&A4 olo]dE(LMA)S} 2
Yo paAgled AHgET M 229} O 5RE 2 AL AAES Addth MAGE & F2A
dzrous p@ats FrAol slzon walls MNe] o]5S 7hAletal MN EH/\ LMA®| 2153} v A
Aorstlet, ZRmE9) HleH mE BT PMIPv6 A] A2 Btk LMAE MNo] & JEY=a Zggdxrs
d=om AAS AAgAdn AN e 2+ FolskE MNO Auieln PMIPv6 =dlelA HA
vege FARq Y Klee s duon s ATE et 2 EvdelM MNe| Eevhs 3
s4A717] 913 IEEE 802.16e YIEY 29} 2§49 wa} s #Heg 9 og MAG 715482 A% &9
A% W7UES Aetstdty. S, Ryust 2 B8E Hell wg=o] Qi LMAE  Alo|ESo]dl it
FMIPv6ol A d< Astsl As 72 9e F mso MAG®F LMA zholl= 2159} diolg 7S dAEsh=
HgS Agtelal, A WAE, ol T £E 12 E IP El'de] ¢lth. MN7F PMIPv6 =l Hztd 73S
g7 Ao Qs W= gEre Ay FE MAGE A2 Au2RE MNe| Zzulos 353y
(PPMF)& 1333t} o] 52 PMIPv6olA 2 =9 A gty o ZEad= MN| IDSE 14 gl o
W As S 8l [15~16]014 ZHzF <15 A 24 o IP 4 A% We] 591903 MN9 IPv6 & HE
3o} HA st FE oS AkEgith A=ow 4T 93 Fax £ 5 9 MAG7} MN«] *Li«ﬂr?:l

o SlejA PMIPv6ZF dwb# 9l v 7|9k MIPv6s} L

s I35 5
g4 w2 e An MN7F 2 A el A Al A AN HAANE 2ty 24 A B uﬂxﬂ
F A9 0 AEen Ade] dA gt 5] o A& e F LMAE MNO| & Zgj¥s gng ¥3)
= oHY Ef¥e AFAow Zrlslgon RS 3 x4 gl $H WAAE Bula, MAGE
FHY oAZgoldE QoS = BAshe Zas 7} Sole e HEe A4St T8 dojHE MN
AlZ1a ol dA B4 T4l e & =Ao] Ha 9) AEske BeE 1E %%}ﬂ MN9| =u7tsAs
. QoS FFH F& 7o Aol= e FEA FAAY 1 g& MNE & vEeEga Zggag

(&)



~

H
ﬁ
O
i)
1
O

PMIPv6E ©ite] o
1 oolEA #eE WelE LMA AR
of 28y e LMA 7t 9l
(ISP) 3t o ¥ ofYe} 22Y RYE 3
o] Aol F2d 2

E

QoS7} Iixo*% i 2

(1) Intra LMA movement
(2) Inter LMA movement
(3) Inter ISP movement

0173 ZEA o|S(Z2HtY) IPv6 UERTNAM QoS7t HFE 22 Z2Y ;=28 Y4 18y 9

3.2 =28 ZY0| tiet QoS 2 H=2H Y
glo] olsdE& AgstAl
Wz AgE o

A Hl 2 Zﬂ%

I\/AG1 AAA/QA

(3) ~. ARMAG4

N |
RN MAP/LMA3
= &

QoS7t 2&E e

S

Network architecture
global roaming.

iy

o 2 >

SE3ks 2

i B dl

e

wAg a9 12 o] 71F PMIPV601W
=29 27 sl A WES
x5 HojFth o] B A= AEE AE, =
ApH st Au| 25 Addk= QoS ool M E(QA)SH MN
el 7k o] F A “HPE
Z2¥  MAGG-MAG)7}
PMIPv6 HESI=ZoA 9] ARgAFe] AH| 2~
(SLA)°l W& QoS R AMu|AE AF .
MNe9| o]F53 SLA & dAxjol| st Z}Aﬂﬂ AP?}
[26~27]° At} ISP WMEYAE 1 QoS
ol wheh oheket J QlzetE A E ] vk 7Hg
Ht} ISP Diffserv WE YA A9 AZ B2 A
o, 223 QoS #A s
HAEGQA == QA)E 7K1
A, Edd F QoS ¢

O~

& 3lth ISPY] 7 3

WE o]77] 9

sl 22 QoS 9]
otk 243 GQAS S
TE37] 8 A=

=24 29 HEf3 7

for QoS-guaranteed, fast,

&l 2 A9 QoS o] HE(LQA T QA9 HA, 1
2lal 1 A9 U] oA #EE ML g 5 ATk
7} LQAE A8l oA AdS #ed = glom A
H[ 2~ X238 73 MNS A gt

% 12 MN o5 Hele] A7 o& HojFar gl
th A T dES MN7F 5 ISP =Wl welA] &
Aol =AZ - ISP ©HdloR o|Fal= Aot}
ol IdellA (D& LMA 4 o5& 7te7le, o=
< MAGILol H25 MN7F MAG2el 914% =g H
HEH(AP)22 oFdt= AL 9u|stn, o]7]4 F7)9]
MAGE %3 LMALIZ #EHh o)F ()& LMA
b o]5S YEHdth ol MAG2el HF®E MN7}
MAG3® o] ssh= & oulsh=t o714 MAGE t
2 LMAR #EA Ev) F8 ISP Tl 43
th olF (3) ISP 7k o]&S& HAFH, o= MN7t
O ISP =vdle] HEH o7 o]Fal= A 9wt

o 2
R )
[ V<

T 9}\:} ol APH o ISP EHelE Ato]¢]
Askal Qo w=HdlES Kb AA(SA)
tﬂ AREETE meEbA G-MAGE LMA,

2] QAE #E & lom Tl 1t
‘ﬂ (pre-inter-domain handover) ol 1
T ARE 3 LMAYA b LMAZ 2
Atk G-MAGS MN7F 28 HE4s 54
M MN 9A& FAtal 1 olss FAE
}_uﬂol 7 A= Otﬂ stgx%_. 24x4 ]_ Al ]
o} vk MN7F =Ql 2 dd=owrt = o
¥, G-MAGE= MN7F o443 G-MAGe] 942
HA=QHol kA o] MAGSH A
MAG Ztoll =dQl 7F o]He] =2 W(pre-inter-

domain handover)& 43 3+c}.

EHH
doﬁ%é
m?ﬁi

s
2

i
G i
ne
ol

in
o o

F

o o et
RGN
-

o,

o]
9

ox mb mel ¥O oo of [
o ¥
X

R}
=
X
1
=
Lo
B

34
o] 42 MNE o]F Wed mWE QoS XY W=
H H|E A 23S Awsith. PMIPv6S] =W H
& Cuot ©lF BA AAAZF Typ, ZZHA] A3 A
A AAZE Tepap, BHEl F AAAZE Tradl Fo=2
xdg 4 dn

C,o=T,+T, +T,,

PBND (1)
Toorn =T

PBND AUTH + TQ(]S + TCONF



20128 18 MAsete] ==X M 49 A TCH A1 = 5

LMA3 ‘ ‘ QAvV
r

Lam

LMA2 ‘ ‘ QAvV ‘ ‘ AAAV‘

‘AAA ‘ ‘LMA1H QA HAAAV

) ly t

t
q t i, fq :
s Jwnce | [ Tone
Lani Lan, 4 I,
4

.
3 4
“amg
t -

a3 2. QoS7t EEE #E HELH HE 24
Fig. 2. QoS-guaranteed fast handover cost analysis.

A7 Tegyp © U5 AA Tavm, QoS & A<
Tas, T4 A4 AA Teowd o= 2dE 5 Uth

a9 2= A e ZE MN o]F AUeeE rojF
= a9 1o 7|9k QoS B fl=on vjE B n
g5 yepdth 713 (D), ), )2 747 LMA O,
LMA Z} ISP 7t o5& yEpdth 1§ 19 (el B
ol AAY MN7} MAGIAIMHEH MAG2E ©o]%a
1] MAG2E MNZ LMA©] SEajoF dith =9 n
H2b7F MN9 o]F ©A&E o] FojABE MN7F Aj =
& MAGMAG2)ol EZgts AZE APl F-22 uw AP
£ 12 d=on mAAE MAG2 Ruli=dl o] uj
MN9| o] ®x A TMDe] Xtk MAG27}
MN9] o5& g8k MNo| thah <153} QoS =&
o 24 WARAE 7t AAA 9F QA AW Hlich
QoS F91sH MAA S e
7821(PBU) WA|IAE LMAS
HESA ZEg2s MN
Ao ZEA A G213 H(PBA) HAA
2 MAG2el 2tk MAG2E LMAZS-E PBA A

2 kS ) 298 FL(RA) HAAS MNo| Byl
gl o] 24 PMIPv6elA LMA Wl A= w7} s Hc)
o] ¢ T/ MAGIMAGLSH MAG2)E LMA19] =
A A9l il MNe| 55 dake= FHe] PMIPv6 =
282 Pg gaoh PMIPY6 YIEY 24 LMA W o]

x] 2 gl

INTRA _LMA
a C -

20 QoS BA sl=on ug Cp o L A= A

PN
HE 4tk

INTRA_LMA __rpINTRA_LMA INTRA_LMA INTRA_LMA
CP7H0 _TP7MD + TPﬁPBNB +Tp 4

=20, +1,+t,+1,)+1L,,,

INTRA_LMA _ INTRA_LMA _
TPﬁMD _tra7 TPiRA _tra +tmr’

INTRA_LMA __ qpINTRA_LMA INTRA _LMA INTRA _LMA
TP_PBND = TP_AUTH +TP_Q0S +TP_CONF

=2(t, +i,+ L)

®)

INTRA_LMA _ INTRA_LMA _
TP_AUTH = 2ta’ TP_QoS = 2tq’
TINTRA_LMA _ 5, 2)
P_CONF - “tam>

A7 t = o1F BA AAO L, b} tam & T
A A Ao, .8} to= A4 dF |
olty. 19 29] (2)& LMA 7+ A=W H§ 48 o}
Ebdfith, PMIPv6E A9 o]&& #elstes AA A7
u o, vrd MN7F @A¢] LMA =

AW MNel| tjg 55 das & EYAE
oz o sh=d] o] wliol 71 XA QoS At}
"ok MN9 & HESAE B3 A= AdS #a
A717] f18iA @A MAGMAG2) 9l A

A A=y wFUEE A AE A
A AdE 2 HEYT 228 7 A2
$E B WAAE o o= MAG2EHE £i]8}7]

Aol Z2odL AR MAG (MAG)E Huj7] 98t
o] #7)e] MAGIMAG2)ol 23S Hulth o] wA|#]d|

= 93 o] §lE o)F #EE fE MNe Z25Y
o] ¥3t¥] o] gl MAG3E MN9| 23S MAG2E
FH wonz F UEYA NAEETE A% QoS
248 a3t Y97t girk weha] =0 ujgo] &
&7 A"tk MN7F A28 LMA Zwelo] &abe=
N2 MAGO.Z o] 53ld #loke w2 M=o o] v
£& 52 3o Pk

a

Q
=z

INTER_LMA __rINTER _LMA INTER _LMA INTER _LMA
C/PJI() _TfPiMD +TfP7PBND +T/P R4

aml >

=2(t,, +1,+1,+1,,) e, +6

Tt = s Tl =t F

T oo =T +Tp oo +Tp cor +Tp mi ke
Ty =2t + )y T o™ =20, +1,,),

Ty conr = 2tan + L)

INTER LMA _
fP_PRE_REG — tmr + tra H

3)

7NN tym E FHY MAG 7ol MN9 23} A
o tiat xedelm, LMA 7kl MN9] o] 58 #|d3}t7] 3]
3 MN7} o]&str] el deofub=, A A

INTER _ LMA
T/PfPRE_iREG o A E Hoh

ISP 2t =0 g 42 19 29 (3 bl
o} o]Zlo] F|2] PMIPV6 Aol 4=aix|ojof g}
| MN+= MNO & 55 witol] 11 Auj2s S 4
oo gty MN7F MAG3l4l MAGA= o]5& ] ISP

= o

N — 3



6 07|15 Z8A| 0|F(=HIY) IPv6 HERZA QoSIt 2HE

12710) =

=0t/ ey }\1 H]v/:—

U ZofA
Aek 4= glA Hrk olelgk 21 ISP 7+ d=
AAATHE ZaA7]7] Al 2F 1olM Hole
# G-MAGE &8s UEYA MAE Adse
& S Aoksith G-MAGE ISP =Wels A}
9] ZHQlel] ®oF AA(SA)Z &5 o
= dojt MNeo| sk =l 2+ A=W E o
d =HQd(ISP  A)lA o)A
o AmowE Ly
F 3P G-MAGE ISP =v¢l 7ol o]% H
A govz oF wrele] LMA ARE 3
#He|d o wHd 7F ojde] A=W F
MNe] Z2sdn Q13 ARE 3 LMACA
LMAZ A58 4= 9tk G-MAGS MN7}F H-2H
& FATo=A MN X8 o5 BEs
ooz THQl 2 A=W APHS HH3] oF
gtk wabd A28 MAGIMAGA) = G-MAGEY-
MNe| ZzudS 9] wZo] 153 A4 QoS %

T

M = ok 1fy

K tlo o

2t A=on Hg2 SHDE
UEh R o

O R T S

=2(t,, +t,, +t,+1,)+6t,, +1,.,
TpTa ™ =t T =1, 41,
To i = Tt T ™ + TRTes
TR = 2 410, T =20, +1,)
TR EsE” = 2ty + 1),

3 19 =S PMPv6ol| tfst #A=9Qn v
A 2385 e ol FElel PMIPv6el A LMA
k18] al ISP 7F d=ene] Hlg HrkE HoFEth

(6)

22Y 29 #Eom By 2BY 9
‘ AAA ‘ ‘ LMA1 ‘ ‘ QA ‘ ‘AAAV LMAZ‘ ‘ QAv ‘ ‘AAAV LMA3 H QAv ‘

J% 3. & PMIPveolAM el SHELH H[E 24
Fig. 3. Handover cost analysis in conventional PMIPv6.

MN7} o] d LMA(LMADOIA LMA2% o]&&hd
& MAGMAG3)¥ LMA2E MNel| i3k ARE 71X
A A "k FEe PMIPv6elA el LMA 7t
ISP 7t o]%go] that dl=9on u]& ¥ 7 olyzl MN
o] & YESAE T3 MNo 2234 935, QoS
ARE 53 d d3E AAdx g Fojof g}
34 (29 (3)2 LMA zHe} ISP 7+ = en)
H-8 H7FE YeRdTh MN7F AlZ28 LMAY o ]
EQ o] &alA| e RS ISP EHdlow o]Fst
wf, XA o]F e WAoRZ JiwE PMIPv6el+= of
T4 ol5e] glrk wEhA BE oA dake MIPV6
U ES A A7 FasojoF gt MAG2HY MAG33%
22 AHZE MAGZF MN9| o5& &4 wj= MN9
Z23d 2ZF, QoS AHE MNe & EYIE T3
5ok gt} A2 MAGE & UEYAZHE MN
o] ey g uke & pPRU WAAES LMA (LMA2
LMA3)el ®lith A28 LMAZY-E PBA HA
o T 28 MAGE MNo| RA HAAES B
o] LMA 3t ISP 7+ d=o w7t g=Eth LMA
2k} ISP zF olwol tigh dl=oW Axrt sdstnE
olgfgt F 99 =0 HEE Tl A=

Hlg2 O)= Yephe:

=
=

INTER _LMA,ISP _rINTER _LMA,ISP INTER _LMA,ISP INTER _LMA,ISP
CcP7 HO _T;P7 MD + T;P7 PBNB + T;Pﬁ RA

=2, 41, +1,+1, ++ )+6t, +t

am mr?>

INTER _LMA,ISP _ INTER _LMA,ISP _
T("PﬁMD - tra’ 7;P7RA - tm +tmr’

INTER _LMA,ISP _ nINTER _LMA,ISP INTER _ LMA,ISP IINTER _LMA,ISP
T;PJ’BND = 71»1’7 AUTH +72'P7Q()S + Z111100NF

=20t, +1, 1, 11, )+ 6L,

INTER _LMA,ISP
T — B

TINTER _LMA.ISP
cP_AUTH :

=200, 1,410, Tp ous =2, +1,+1,)s

INTER LMA,ISP __
T;P7 CONF - 2(tam + tah )’

AN tay, t, b7 = A7 F MESZS F3l o] F]



20124 18 MXSes] =24

=, 9%, QoS ¥el9] Adg veith
Iv. HIE 87t 21t

o] el FH o] a3t o] 7]F PMIPVE U ES
Ao A AlbE B3] H=0m HES AN~ FE o}
MN¢] o]F WMe=Z Hlugitt o] d=om Hlg T4

oA AHg-H wiMeE ok 2] A ¥k MNej
B dolg #AS CN9 #H#& o & A3,
MNE &k A Bylo] A E}E AMBdiog Hitg bE o
sthal 7hg kA ol s Adell tigh 7ol vl&(PMR),
r = a/b& MN7} CNoﬂH W= ols 7 7] Ht
T2 Agoddt wiAHS [ > 742 Aol iR
diole w719 HFt o2 AHoHrh 1 oy 18
HE [ /2 BYE 5 Aok Ao} A dAE v&
& SRS FAR 7o) AR Tt dlolE w7
HAE g2 o= ddoXE Ao w7 ﬂﬂ(:ﬁh
HACIA dlolg] w7 dd) At v]grt} 10 v &

At A A7k g7 4 FELS QoSolA uHT %
L3k elxtE ot} Diffserv M EHIAA= A+
EfgS SLAZ w78tk Al 7HA] Auj~ SEE
= EF, AF, BEZ 7H45H, H& g9 E $2e
AMEH 2 thE FE9 doly Zle &3t
J%E} l 2gk Al 7HA] FEe EYYS tE]

=9 Wy BREIAE A
01 EdA 7 wE=E 948 ¥ 97l 4

A M/ /1 EH7I 34 7H. o)

=

1S
of O

>

2L

Ir
it

iz

Jb

ol
H‘

13O
v]_aée

([
o,
N
N
mim

N

NS

By

Iz

&L
WO ox gt Ao Ry

BAitE I, lz, Lz 7182 w23a1A
%ﬂV‘OﬂH o G| tEt Au)x A
w2 EF, AF, BE 97l o3k
7} 1/my, 1/mo, 1/ms0)t). =1 W oA EF,

Tg TF To]-L‘ 7y 7}

47y pEly/my, pely/my,
pelymsolth, M EEA 9 7l AAEHLS s
I} 2, WA A¥E EF HyE Bl 7d 97l
o] EF ¥ o &A1 49 Myt vgd w714 2
sty %A @8 AF9 A= AF WHE Weeeha,

1 H A 4171 & A%t AF vl thih AuH] A
7F F8249 Fol= BE HAo] Mu]as Bt Aljkd
QoS B By& 7]* MIPv6 73} nlaLstr] sl
[11~12]0l M s 54 2 das ARgshinh g
=& trr=tam=tne=10ms, =t td =ty =tata=20ms,

Aol wZ A7)

bra=2MS tamg=6MS,  tam=4ms ©] AT

(7

HMA49HTCHA1 =

-

100 Hlo]ES} 1024 vlo]ER

744 HM 7] K& 10002 #49ch Egs =
22 A4 H3k 05 skl Al Mi=0.502=0.3, A3=0.2¢]t}.
a9 4,5 62 AH= FEel MN oF el me
d=oH HES RoFr ¥ 4= MIPved}

PMIPv69 LMA U 3=
< ZY<9 PMIPv6

oW H&S yEhdT) o] 4
(cPMIPv6)S}  Ajotd  wE
PMIPV6(fPMIPVE) =€ ¢ @ =9 w H]-&5 PMIPV6
2 Yepled ol MN7F & LMA =wel FojA
olFd wW dA=on AArt FUste] d=oH HlEE
sdsty] "oty XA ¥ F
PMIPv6 7te] =01 Hgo
UEYAA MN9 CoA 55 uw&olt}
ol AHl~ el =0 Hlg

o3 @ 49S BHoFa gtk 1Y
F=ow H&e] Fao A= AH~ A
PMIPv6S MIPv6el Hl&] ¢ £& A5S H .
PMIPv6 UIES A EF, AF, BE AMu]2o] tfa+ 3l
ZoH HES BE EfF glojA MIPv6 A=
H]&-wTh 964 w) Ho},

PMIPv6ol Al LMA ZF ISP 7+ fl= 9w nj&& 247}
1% 591 69l vheb Qi o] T1Rel| Al -2l MIPv6 Y]
45 Al ol 1 Ant Y 49 A} 2
7] wZolth, wEtA 7= o] PMIPVESH At
® w2 PMIPv6 WAl Azs Hashith. MNo
LMA ztol o] uwl fPMIPv6e #:=QH H-E2
cPMIPv6e] =90 H|&HTE Fo3tA vkt o]
= MN©| cPMIPv6 HE$] A4 th2 LMAZ o]53

7000

T T T T
—4— MIPv6-Intra-LMA-BE
A PMIPv6-Intra-LMA-BE|
—©&— MIPv6-Intra-LMA-AF
O - - - PMIPv6-Intra-LMA-AF|
—*%— MIPv6-Inter-LMA-EF
* - - PMIPv6-Intra-LMA-EF|

6000 r

5000 -

Handover cost
B
o
o
8

w

o

S

=)
T

2000 -

1000 -

0g
0

a3
Fig.

PMIPv6 W ESIFoMl LMA U

4 HELQH H|E
4. Intra-LMA handover costs in PMIPv6 networks.

=T



2000

RNy Fell A mapAoleh= A}*E‘, aejan W MN3} QoS
1800f| & GPMIPV6-Inter-LMA-AF, il 4 Mo gl nee W U9 Do
PMIPV6-Inter-LMA-AF XN sl=
1600]| % cPMIPVE-nter-LMA- 7 , b HAd 2Re ek e |E2
* - - fPMIPv6-Inter-LMA-EF X =

0] A AEE e ARdolg
B 12001
o
51000— V.8 &2
S
I

©
o
=}

@
=3
=}

N
1=}
=

SR ol Aol dd Foig B4 717)E e @
BolA ThFE QoS o5 £ES aTHT wgH
QoSsh A%F ol FAHL AT A3 of =

N
=3
=

71% PMIPv6 MIES A9 o] 543} QoS #a] A

28 5 PMPVG UEIZoIMS VA 2t sises w 1o ASTEE ole I HIEASCA Diffservh i
@ 9 tkd A Wb b feld BAE o

Fig. 5. Inter-LMA handover costs in PMIPv6 networks. 2 ISP TH¢loz Eojd uﬂ MN AH] A Z23ed 3
S3p gag goltk AwA F ehsedE Az 73

2 P58 b  MNejl gjd Arst glomz 249 QoS7h AlgE
ol g e S ek o) BAl S AL MNS] Al m2
O e mersoer, sl FE3 MN o] % W9jo] 7wkt 37p 4w =
bl A5 AASATE o714 Ak WAL BAE QoS
deon w4 243 F712 S8 LMA Y o]l of
g o g A= v) u]4-S MIPveel 1] 964 wiLt 7ha47)
§ wof o} o] olujg} AjokEl WA LMA 7+ ISP 7+ o]
800 ol gk d=oH Hlg F&o] LTy PMIPv6 Hth
22k 215M), 1644 o U AS melFa gk e

A oAlekd e FEY 27 B ZaHoly

: et HE $% Y QoS, 2Ue aTshe vde 2w

PR EREDECRIE RIS SO L et

J8 6 ISP 2 HERH HIE M MNY o BAHS HE addow delsha &
Fig. 6. Inter-ISP handover costs. EAH 8L Aztaly] 98 AR P 52 Axe
W MIPSIAAE MNe| masee fsay) g /MAE Zelth BA%E dmew A% vl wd
27170 dlmon Ayl FHedy] yiolr nE o] 71% PMIPv6 UEYZNM 2 BAE QoSS o] &
fPMIPV6 AH] 2~ FEj:= cPMIPV6S] AF AW~ B} sto] O &Aool gE Mu|=E 75T Jow

H e 4%e wolEth MPvee] A=em wge VA
RE EdYo] s cPMIPv6e ;=9oH H[EHU
215 Witk Atk o] ASkE WAlo] LMA 7 o FelA SR
23 AYAE HoFE Aol

2% 62 ISP 7+ M=o n) H| 8-S HolFE) o] A9 [1] C. Perkins, “IP mobility support for IPv4,” IETF
Si7A] A2k AL RFC 3344, Aug. 2002 )
[2] D. Johnson, C. Perkins, and J. Arkko, “Mobility

welE QoS A A= A #l5 G-MAGE A Support in IPv6,” IETF RFC 3775, June 2004

glsl= Ao, =9W H|82 BE, AF, EF Eg¥ 4 [3] “Part 16: air interface for fixed and mobile
sl Z# 9k w2 PMIPvEIlA AAE QT Aoktd broadband wireless access systems—amendment
WAl e (PMIPvEe] I8l A=oB HlES 1658 7A 2: physical and medium access control layers for

combined fixed and mobile operation in licensed

@®)



20128 18 MAsete] ==X M 49 A TCH A1 = 9

bands,” IEEE Std 802.16e-2005, Feb. 2006.

“Stage 2: architecture tenets, reference model

and reference points. Part 2,” WiMAX Forum

Network Architecture, Feb. 2000.

S. Gundavelli, K. Leung, V. Devarapalli, K

Chowdhury, and B. Patil, “Proxy mobile IPv6,”

IETF RFC 5213, Aug. 2008.

R. Wakikawa and S. Gundavelli, “IPv4 Support

for Proxy Mobile IPv6,” IETF RFC 5844, May

2010.

G. Giaretta, “Interaction between PMIPv6 and

MIPv6: Scenarios and Related Issues,” draft-

letf-netlmm-mip-interactions-06, May 2010.

H. Soliman, C. Castellucia, K. Malki, and L.

Bellier, “Hierarchical Mobile IPv6 Mobility

Management (HMIPv6),” IETF RFC 4140, Aug.

2006.

R. Koodli, “Fast Handovers for Mobile IPv6,”

IETF RFC 4068, July 2005.

[10] A. Dutta, S. Das:, D. Famolari, Y. Ohba, K.
Taniuchi, V. Fajardo, R. M. Lopez, T. Kodama,
and H. Schulzrinne, “Seamless proactive
handover across heterogeneous access networks,”
Wireless Personal Communication, Vol. 43,
Issue 3, pp. 837-835, Nov. 2007.

[111C. Makaya and S. Pierre, “An Analytical
Framework for Performance Evaluation of
IPv6-Based Mobility Management Protocols,”
IEEE Trans. on wireless communications, Vol.
7, No. 3, pp. 972-983, March 2008.

[12] K. Kong, W. Lee, Y. Han, M. Shin, and H. You,
“Mobility  management for All-IP  mobile
networks: mobile IPv6 vs. proxy mobile IPv6,”
IEEE Wireless Communications, vol. 15, no. 2,
pp. 36 - 45, 2008.

[13] K. Lee and Y. Mun, “Enhanced Cross-Layering
Mobhile IPv6 Fast Handover over IEEE 802.16e
Network,” will appear in IEICE Transaction on
Communications.

[14] S. Ryu, K. Lee, and Y. Mun, “Optimized fast
handover scheme in Mobile IPv6 networks to
support mobile users for cloud computing,”
Journal of Supercomputing, published in Online
First, DOI 10.1007/s11227-010-0459-2, June 2010.

[15]L. Magagula and H. A. Chan, “Optimized
handover delay in Proxy Mobile IPv6 using
IEEES02.21 MIH Services,” Military
Communications  Conference, 2005. MILCOM
2008. TEEEpp.1-7,Nov.2008.

[16] ]J. Na, S. Ryu, K. Lee, and Y. Mun “Enhanced
PMIPv6 Route Optimization Handover Using
PEMIPv6,” IEICE Trans. Commmun. Vol. E93-B,

[9]

)

No. 11, pp. 3144-3147, Nov. 2010.

[171R. Braden, D. Clark, and S. Shenker, “Integrated
Services in the Internet Architecture: an
Overview,” IETF RFC 1643, June 1994.

[18] S. Blake, D. Black, M. Carlson, E. Davies, Z.
Wang, and W. Weiss. “An Architecture for
Differentiated Services,” IETF RFC 2475, Dec.
1998.

[191M. May, S. Blot, A. Jean-Marie, and C. Diot,
“Simple Performance Models of Differentiated
Services Schemes for the Internet,” Infocom’99,
vol. 3, pp. 1385-1394, March 1999.

[20] S. Bakiras and V. O. K. Li, “Efficient Resource
Management for End-to-End QoS Guarantees in
Diffserv Networks,” 2002 IEEE International
Conference on Communications, Vol. 2, pp.
1220-1224, April 2002.

[21] K. M. Yusof and N. Fisal, “Provisioning QoS in
Differentiated Service Domain for MIPv6,”
4" National Conference on Telecommunication
Technology 2003, pp.98-101, January2003.

[22] R. Jain, T. Raleigh, C. Graff, and M. Reschinsky,
“Mobile Internet Access and QoS Guarantees
using Mobhile IP and RSVP with Location
Registers,” ICC98, pp. 1690-1695, June 1998.

[23] A. Mahmoodian and G. Haring, “Mobile RSVP
with  dynamic Resource  Sharing,” IEEE
Wireless  Communications and  Networking
Conference 2000, Vol. 2, pp. 896-901, September
2000.

[24] R. Chakravorty, M. D’Arienzo, 1. Pratt, and J.
Crowcroft. “A  Framework for Dynamic SLA
based QoS Control for UMTS,” IEEE Wireless
Communications, Special Issue on Merging IP
and Wireless Networks, Vol. 10, No. 5, pp.
30-37, October 2003.

[25] L. Kleinrock, Queueing Systems, vol.l. ]J. Wiley
& sons, 1975.

[26] M. Kim, S. Park, and Y. Mun, “QoS Guaranteed
Service Model in Mobile IPv6” SAM03, Las
Vegas, U.S,, vol. 2, pp. 502-507, June 2003.

[271M. Kim and Y. Mun, “Cost Evaluation of
Differentiated QoS Model in Mobile IPv6
Networks,” ICCSA 2006, Glasgow, UK., vol. 2,
pp. 502-507, May 2006.



10 07|15 Z8A 0|3 (2HIY) IPv6 HEHINAM QoSTt 2

o ME)

20081 %A t)stal A FE ot
uka} 3} 4

2000 ~ @A) B=7el £ n
79 (KISTD
AT

<FHAEoF © MIPv6, Future Network, Sensor
Network, Security, Parallel computing>

Z ol M)

1995 FA g HifE g

A}

A s

A A}

20119z dista 35
akA}

19973 ~1999d Gisol LTD <+

1999 ~2010 A& 2774 Adds

2011~ A @A) Hdigs

<FBAEoF 1 QoS, Security and Authentication

with MIP, MIPv6>

d

1997 7 el ot 3t

%
I

(10

g 22Y 2Y #;CoH WA 18N 9
Z = A3
20073 Tt 7 FE -
_ shA}
- 2009 A S 7 e 8t
A A}

2009 ~ & A = sty R
AT A(KISTD A+
<F Ao Cloud Computing, Virtual
Network, System management>

= 9 HH3Y)-w A2}

1983y A At gFal =33} )
A}

19863 Univ. of Alberta
A8k A AL

1992 Univ. of Texas, Arlington
HIE 33 wAL

oF : Mobile IP, IPv6 H.¢} Grid, QoS,

A 582 Honeypot>

<FHAE




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


