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Design and Implementation of a QoS Signaling Protocol for
Multimedia Applications in Mobile Network Environments

Hong-Tae Kim*, Seong—Ho Jeongﬁ

ABSTRACT

In this paper, we propose a signaling protocol which can support QoS for multimedia applications
continuously after handover of a mobile node in the network environment where IP-based wireless access
networks co-exist. Since existing RSVP-based signaling protocols can cause the waste of network re—
sources due to double reservation and do not provide fast resource reservation/release, they are not
suitable for mobile networks. The proposed QoS signaling protocol can support QoS for multimedia appli-
cations using the fast reservation of necessary resources after handover and avoid the waste of resources
by resolving the double reservation problem. This paper presents design and implementation architectures
of the proposed signaling protocol and analyzes its performance via a physical testbed. Based on the
analysis results, it was shown that the proposed protocol is able to support seamless QoS for multimedia
applications.

Key words: Multimedia('2 €] 7] ] o}), Handover(} =2 1)), Quality of Service(AH]|3#2), Signaling
Protocol(AlE TR EZ)

% WA A AHCorresponding Author) : 3AE, F4: A7|= (E-mail :raycin@hufs.ac.kr )

BRAAl A1 =EW k] 4H89(449-791), %13} : 031)330 "oy AFELARENFRR uF

~4642, FAX : 031)333-4256, E-mail : shjeong @hufs.ac.kr % o] RS 20058 E ARA (WSl HAALN 2
Had 120089 2¢ 259, = 120089 59 9¢ ZAAAGEN 2 ST AP wol A

Tawell AFHUYREAT AT

A+ (KRF-2005-003-D00214).



674 HE|D|C|0{&ts| =2X M112 H55(2008. 5)

LN B

A BAEe] t2E P 71ue] Z o] W(Core
Network)2 THOZ Tt AA 2 7]& (Access
Technology)2 AHE3t= A = (Access

o
Networks)©] 7} #te} Zo] S A}

= et
g Ro g AwEcH1,23]. IP 7]¥He] A EA
o] & o] AFEA7F Qe MUlAE AT EHO

2 AF37] A= FEHEnd-to-End: E2E)el
7 o] Mu) 224 (Quality of Service: QoS)S B
sl Fo] Tastth 71¥2 BEBest-Effort) AH]
2 Bde FZde BdUo dEv el §85e
QoSE A H3t7ldle AFstA ¥t o]#g BE =
o] FAHES A7) At gt QoS R
HAYZ ] AAIF ] o} AAIE HetEo] QoS

2 B A5 48 gl AgEo] AgEE A
5] YE Zo] AHeltt. ol B HFe} /)T 2
A7 FBEo

] A2 T2 QoS 71&S A73 g,
e QoS Ed 2 wAUF ] Aeldte
AAA o7 ZFA7F QoS BAo] o] 7] wjFo]

8H7é%} | M E Thekst dEo
Z%{oﬂ B UA F ALE o
TR EFo| aslt 53,

g

. °l

rlov

o P 7] 7 A el Exshe Sl
A o]E S 1B d QoS AE ZREFo| Q51
k.

71E2] RSVP 7|9k QoS 413 Z2EZEL olF
B 8738 S8 atA ¥a dAH olFY
g4 A8 A, =29 o5y #dE JRE
28317] A=, dold M= BEo] EAse
el A&7 olelem, A5, F44, olF AL
of WA, A3 Ao of/ElA T R AE 2R
EZ F2 QTAEES FFA7IA 1t ol
g RSVP 7|vk =229 #AS ddstnst
ol % o|F B73S aeiste] W] WaE w2
A FE&3a, obgy BEFEs S/ BEad
Ne& AAGoZN 7E Z2EZERY H 8§
Ho g FAY £ Qe TREFS FF3ee &Y

o] IETF9 NSIS(Next Steps In Signaling)
WG(Working Group)oll Al &= it} 28y &
A NSIS Z2EZL o4& Adstr] S +
AAR 71FEC] AAHIT YA &2 FF ot}

2 =ZoAe P 7|vke] B4 da 2 wEo] &)
3he o]l B A olF =T A=W E 117
st FHTF QoSE oz YT § e 2s
ZZEZFS A3 At 42T T2 EZL o|F
Lo d=Eonrt BASA T o5 A2g A
NX A ZFH e o ALE AEEA G 5
Aol BAYE QoSE AT & Jor, o5 #d
o ¢fo] WAER| FEE St 2pd FHIE WA gk
=82 oa o] FAH Ak Al 2-oAM =
71E QoS Az ZREZES F2 B U FAHS
AR A 3= ALH QoS 4% Z2EE
o] 1z @ 2 HHE V&, olgd AgE =

2EZ A 9 78 T2E AAGh A 48604
= AE QoS As ZrEZ] A A4S 96
TEE HEEN =S P25 Xﬂf\]ﬁ}i °l& T &
;Gsl QoS Al E JEE%—A X
qre AES AAT

2. 2 i

2.1 RSVP 7[Hto| Ms Z2EZ

HE|u g o] 89 QoSE A3 faHE= 2
Eute] EFgo] a2 3= AT 4 AdS
A&H o7 AFetoiof gt °l—E— AWM aTE=
T A S dekste o] Baghd], 71E Atd
fE A Lo T2 EZZ RSVP(Resource
Reservation ProtocoD[4]& & < Slth. I8u,
RSVPE 46 &A17F o, kgt o] 54s 1L
Hste] AAHA Fsk7] W&ol o]F% A 1y
2 AREH 7 AgetA] g o] g RSVPY &
A& Ast7] 98] RSVPE 7|Hre 2 sk o9 7}
2 B Eo] AdE A=, HEFHCZ MRSVPA
Reservation Protocol for an Integrated Services
Packet Network with Mobile Hosts), RSVP-MP
(RSVP Mobility Proxy), CORP(A Method of
Concatenation and Optimization for Resource
Reservation Path in Mobile Internet), H-MRSVP
(Hierarchical Mobile RSVP), RSVP Tunnel 52 &
T AUt

MRSVP[5]o A= Y o eF e E passive} ac-
tive AH| 2 FE3IE=T), passive AEHjE ALE 1)g)
o k| gk ALE-ER] B AEIE 9§, active



0|3 &ZollM ZE[D|C|0] SES I8 QoS

FHE dokE AdS AARE AHEste e E o
el A active EIZQ Ho]
(transition)& #&3t7] A HAZ Z9-EH
proxy agent® wt}. MRSVPE °]F X9 =2
H7F BT 2 glo] 71E9] QoS AHI=E A
& ATEE 5 ks o] ot Ado] &3
T BAoA olF =BV} o] FH Ad U=
A< H g “ﬂ“%}ﬂ 2ol 7 zpo] @l =,
of| oFF 2}l o] A3t S A7} o] FOJA|A] gko} o]F
Ak ej ofo] WA FTE B T3t 2H-EHE passive A
ooty FHE BE FHAHEE B3] wiel
Egagt ews|=rt #AsA HW, A
(scalability) A|¢lo] o7t}

RSVP-MPE Mobile IPS] A Z2 <1 o] 573 #

3t} passive

71H3 A5 Adsle] B35t W] o2 A, MAP
(Mobility Anchor Point) T+ GFA(Gateway

Foreign Agent)o] RSVP-MP(Mobility Proxy)
AgentZ Fo] HA|2 98 F491 LCoA(Local
Care-of-Address)9} 1 ¢ A 9<] Global F4:%1
RCoA (Regional Care-of-Address) 3te] F4H 3k
S FHIU6] 5 501, °o)F ==9 A= M}t
FYEE B9, MELE CoAS 97 Ha, F= W3}
of wE ApAd okl LS QA Hedl, gk
Ho g FU7t = o]F =04 CN(Correspondent
Node)7h A 9] ZAZ7Fel A Ajof| efo] o] Folzth
olgA =W FE A Aokl mE 71 AAo=
ol o]lF =EE 2THE QoSE AT A E3ch
T2y, RSVP-MP #2]el A= MAP/GFA®] 91|
3 MPol A A2 o] LCoAS MAP/GFACIA
CN7HA] AH4-5]& Global 4291 RCoAR WA e
24, o] F7rolA RSVP AlAS ALHE Par}
glom, &2 o] ==ox MAP/GFA7Z}A ] B &
o]k RSVP AAE AR A5, TE3t A=
AR ol &k A kS A 3R] FHO2H
RSVP Al AdAel me Ade] ZojE4 At
g, ol AA & BEE B AGE A of
e Y] A& sjAI7E o] FoAA] 7] wj &l A+
o] o]FalloF A7} A=A e43ken, Mobile IP2]
ATAQ] ol5d & Fx Wegste] FaE o o}
sleg =g ZzeEZo|gta 317] o Ho}
CORP= @=2W A] 7]&9 RSVP % ZE(path) &
Fggste S A QoSE  AFsteEd,

Z2EE9 47 & 73 675

>
fob

RSVP A=2% #3st7] 93] CRP(Concatenation
for Reservation Path)g}= WS A-8-3c}H7]. CRP
= PRP(Pseudo Reservation Path)gh= W& AMS
sle] RSVP A2 2 dA&ste), shte] Ax2 s

E17} #2)sl+= BS(Base Station)E 718 t3i BS
£ Aok, o] & T3 F¥e BSo e¥To2N A
AL v o efate WHoltt o)F ==V EAEE
AS AEsteE Bb% ‘CRP inform message' S 3w
Al o] BSoll Al A&ste O]E LE-"% ERE gEa
T ‘é% | “]E] 2A4-g o et s gtk ey,
RSVP B2& 2“40}— A Tt ﬁi% =AY

Loop ﬁi% WS wj ol A7 1ol CORPOlA]
= ORP(Optimization for Reservation Path)gt= W
W& AHE3TE ORPE CRPE AHEHHA o5 ==
7 ohE Az BHeE R o5 u, O3 oAl Al
& RSVP AAS AAgtemA F= &4 EA4
< dZsta, QoSE AlFste WHelth e
CORPE HA| AHdo] £33 74 SA A dEo]
o)=e 2w Ao z1S g o oksla wd FA]d)
T RSVP AlAS G7] W&ol zpdo] duld 4
Atk

H-MRSVP Z2E&-2 Mobile IPe] X% 5=
(Regional Registration) 7]e& X¢3sl= 34

MRSVPEX #l=ow o] Zdojd A% ulg =
o oF(passive AL ek)E F3) O}itﬂ o] &3k

passive A d ko 2 <& AFho] FHIEHE EAA
< 7HAaL AoH8l

RSVP Tunnel2 Tunnel®] $%% S (End points:
Tunnel entry point®} exit point)ZFell RSVP H A] X
7t JAAHA e FAH S 3143t Tunnel 73l
AE QoS7t AlFE & JAEE AT 22y olF
oo A=Wyt BT o A A FS 2E5S

A FeEt7] g Wy o] RAjsta, B asHA Fa

7t A A efo] o] F Ao} st EAH o] oH,
CRN(Crossover Node)2 414:3] wHAsle] 22442
el AR =34 (Localized Path Repair)S 433l
W o] R sttt
22 NSIS A& ZZ2EE

IETF NSIS WGoll A= “4713 RSVP 718k QoS
As Z2EFE] BAHE AT & e A4
QoS 213 T2 EFS H|ZES Y3t A T2 EF



676 ZE[D|C|0{&HE ==X M112& X55(2008. 5)

S ®BF3sa AHIL NSIS WGolA EF3}s}

AE QoS AE Z2EFA QoS-NSLP(NSIS
Signaling Layer Protocol)= T}3 W EY A v
Eo] EAStE A QoSE ALE F UEH
F3E 3 e Vsl
a3 19 Yehd A 2o] NSIS Z2EFE 8
(Stack)e] 8 74 845 NTLP(NSIS Transport
Layer Protocol)®} NSLP(NSIS Signaling Layer
Protocol)o]t}. NTLPE ©lo|E A= Aol Al2d¥
A A9 o8 B F5e gidetet, olE sl
GIST(General Internet Signaling Transport)2t=
TR EZFS AHEFTHI0]. NSLPE &8¢ we} o
2 71A7F dou QoSE fl8l FEsE I Qe 2=
EZ2 QoS-NSLPolth QoS-NSLP= HlolH Z&
ol QoS AHY AHRE FREAY, AL o of W
A, WA 5 sl TEEZTEAN, EH Z2¢
oA QoS A& AFst7] s 1L E25-9] o]
BAEge] YA 2t == Ao FEE P}
I #Y 11l

QoS-NSLP= $AA7F A& dord 5= = &
Az 718 2L o eF(Sender-Initiated Resource
Reservation)Z FA127F A& A48 5 e F
Az} 718E 24 o oF(Receiver-Initiated Resource
Reservation)& A A&t 17 2] veEbd A 2
o] FAA vk A FeM= FARHNSIS
Initiator: ND7F QoS &7+A}&o] &3] RESERVE H
A A& F21AHNSIS Responder: NR) Wleko 2 1
o] kS 7jA gk RESERVE WA A& vk &=
ZAAHNR)E S21AHNDA Al RESPONSE  H A1 A &
ERLL=3

T2} 718E Ao okl e 19 39 YERE A
7 o] FRAAND7F AA FAA(NR) WaFo =z

FH

S
rr

Horo

NSIS Signaling Layer

NSIS Signaling Layer
NSIS Signaling Protocol for QoS Protocol for something else
Level NSIS Si ing Layer
Protocol for Middleboxes

NSIS Transport
Level

NSIS Transport Layer Protocol

IP and lower layers

12 1. NSIS ZEEZ AEH

Ozl 2. SAIRE 7|8 X}0f|2KSender-Initiated  Resource
Reservation)

a8 3 AR ZHE KRl 2H(Receiver-Initiated
Resource Reservation)

QUERY AR Hija =AZHNR)7} o] & B
2 tA] $A2HND e 2 RESERVE A A2
Hyo] ook 7 A13tt} RESERVE HIA XS =4l
g FARNDE o g SHOE F2IZHNR)
Al RESPONSE #IA A& Bdlit) S22} 719k 24
of k& FAIAND7E AF ALS o oF3t7] o2&
Aol AHgE 5 Atk

A NSIS Z2EFLE o)A AdS 3% 7]
Eo] F83] X YA Gt} 45 EW WA=
HE ¢13te] dAste= ol FZ(old path), A 72
(new path), 74 = A %= 74 Z(unchanged path)
2] o ofate] 78 Al (update) S Al&3HA 3 EE
ok o]F o oF 812 1S Mobile IPv62F QoS
s Z2EZH dF T A FAHQ W]
dgdith & =7 e olEd o5 Ad5S

Z= QoS A& TR EFS AAISIY ZA% = AN

fu to ol



0|SY &tAolA HE|O|CI0] S22 fIE QoS tls ZZ2EES| 44 « 78 677

L 8120l M QoS MZE 98t
of M W P

2 "o ME IP 718 o] 5% B34 BejvTio]
QoS A o] 7153t ® NSIS A8 Z2EF9| 7%
< 333 /\Hg_,_ QoS Az TR EFo] ¥A Y ¢
d 722 A AL s Z2EZ] T4

e %! 4011 Uehd Ay 2o F, A2 AM
o] H&EH F Mobile IPv6E o] &3] o)A g
@_x}—g— MAIET FAI AE QoS A TRES

o1g3tel AU AT, ATE F2 e AL
A%, o A 4ol AU, 35 Aol A4 A
BN ANE A% FRA AdY A T2E
2o AR M % FE TRE T ARE A
At

Access
Network 3

IP-Based Core =
Network 74
/ = :\
CrossoverNode .~~~
S

Correspondent
Node (CN)

Access
Network 2

S
N N

~
N
N \{
-
X New

zrevious > ) ! Access
ccess W7 Router
Router Handover il
g @ Mobile Node (MN)
J8 4. M2tE QoS Ms Z2EZ9| S5 2t

3.1 QoS A5 ZZEZQ| M7 =

E =FdA AtE QoS s Z2REFL 7
° 2, 848 QoS-NSLP, GIST, AP, ©]&4 X
7159 vl o A, 4 FAHLLY F
71se o= 2o
o 374" QoS-NSLP Z2 EF: Ao ol
AR A, A Ao/ AA/AA T FAT
« GIST(NTLP) =Z2EZ uXx9 A%
Messaging Association A7, o] YA (Peer
Discovery), A2¥W 7 21X 7|5& 33
« APL NTLPs} 344 QoS-NSLP7} 43 52
T UAERE F ASL 4T WAAE ALt

é

7] 9% A o) =E AFT

o]l 54 A 71%(Mobhility Function): °©]% %=
o d=or T 2L ARAAMY &S =
A olek, FF A2 o< FEHIFR 74, oA
Azl Aol gk A& A T8 FAF

B =R AtH QoS A& ZR2EFLS TCP/
UDP/IP Z2EF oA T3t o]sA AUS
23k Mobility Function& 3 AZo 2 R 3%
&3 QoS-NSLP AlZol E&ste] GIST ¥ APIS}
AT THAE & I=RE A

31.1 GISTS] AA ¢ 4
3.1.1.1 GISTY A

GIST7} Jo] ==2 5 E HAIAE #e B g0
52 28xE I8 59 JEd A gow GIST
7} QoS-NSLPEZH-E] A A& e F9-9] 54 &
5T 29 69 Ued A3 2

Peer .= = 2 2 H Message

e

OtF e Mol E 5thl B3

AL A2 interception (ByPass)

|
¥ .

Application payload 2 Flow SEIZ 82
flow description 2 {RAD)
NSLPZ 2 L

b4

Messaging associalion

pAR A= Rpelg
Upstream/Downstream Upstream/Downstream peer=
peerZ Ol H peer & Ol & peer M &
v i

Messaging association & &
=2 Al 01 peerdi Al D-
mode DIA A & &

01 peertil H response
HIAMZ B

Messaging association
A X
=

O 5. GISTZt mlo] ==22H HAXE &2 4ol =t

=2
=1

oh



678 ZE[D|C|0{&HE ==X M112& X55(2008. 5)

NSLPE £ H Message

S

|
: o

C-mods - D-mada
C-mode or D-mode ?

. S
N UDP datagram 44
| 2 (Application payload +
GIST query)
e

Flow &K= ®g 5
Network 2 ® & (RAOQ)

T2l 6. GISTZF QoS-NSLPEZEE] HAIXIE H2 ZHL9|

==
S 5B

3.1.12 GISTY +38

GIST ZE=+ GIST?] 7]& 9&2l A5
A4, go] ¥ messaging association 427
ste g4 9o 38 QoS-NSLP} GIST7 43
S EE = APIE T3 GIST =9 F
Z@Ae 29 79 e A 2o

Zt Frol 98 g AR FAS S 2w Rd

e

to o
>,
N,

1) A% =718

I3 8AlM = GISTY A$S %738l g2
initializeNTLP &8 HoAFH o] & AlaHA

main |——l{ receive RAW

Ol 7. GIST Z=9| FZ=a

[ APTSocket

121 8. initializeNTLP &to| EtZ=2A|

initalizeMtlp |—

g A%s7) 98 FAAYS SRS 2o
o
=

TCP, UDP, RAW, API 2L WA A%

(2) NSLP #WA|A] 4=21(GIST APD

a8 9dHE #FFH QoS-NSLP2| WAAZ
GIST7F 94 & = wAA =2 A=
Q&S Y3} receive NSLP 45 HoF)
o] 4= QoS-NSLPEH-E F213+ WA =] 9] wA|
Al =Z7], NSLP ID, Session ID, MRI(Message
Routing Information) 5< JHE F7}8te] GIST
HAAE A s
3 receive NSLP 4+ @3] NSLP WA
T3 9T ¥k ol ), Session D] 1S
3] Messaging Association®] A E o] =X of
FE AAste, AAEY U o] WAIAE
RESPONSE WA A& #déle] RAW BEZ HA]
AE HAFasta, A= JA FohH Messaging
Associations AAE F UEF UDP RE=

(D-mode)E WA A& A F3HT.

makeNTLPMsg

p| makeMNTLPRelreshMsg

T ofn

N
oy o

¢

—Iv-[ makeMN TLPResponseMsg

—a-l makeN'TLPStatus I

| setUpdateSiatus

receive NSLP |—f-»{ findMobility |

— findFlowSid

»| findUpdateStatus |

—» findPrePeer

| findMextPeer

|

# lindMexiPeer2

e

2! 9. receive_NSLP

o

el

ik

X

(3) WAl A] Interception ¥ Messaging Association
=k
9 109 4= Messaging AssociationS A 3}
= receive_UDP &9} QoS AEZ2EF tAA]
QIR S 3} interceptiond}h= receive_ RAW &
Fo FZFAE JepdTH



oY =&

receive UDP || findFlowSid |
[ Tieer |
»| findFlowSid |

receive RAW |

findNSLPID
+ findMobility
#| lindAddrExist |

2} receive_ RAW &H=o|

32! 10. receive_UDP &=
ESL |

We] 7y o) HAIA 7 =28 receive_RAW
H wAIA7} QoS AE T2 EF HAA
AA3) receive RAW &= WA A
©] RAO(Route Alert Option) #< g18}e] gup&
QoS s ZREZ WAXAAE FEgct vhef v
AR W el RAO #ho] BAlE QoS 415 22 EZ
RAO 3% dX|3tA ¥ ¢ vholsf 2 (bypass)st
, 9A8t= RAO #g 7HAA Aokd QoS A&
ZREF wA Xl dddte] g wARE QH
A} E (intercept) @t QoS A& Z2EZ HAIA 2
A =M NSLP D7} £U3R] R E 39035l &
J3tH 1 WAAE 49 QoS-NSLP Al5oz A
3ta, NSLP ID7F 53514 ot A9 HA A&
o ol =22 uo]gf 2t}

w A1 A 9] Session IDE receive_UDP g4l 4] H]
3l Refresh ™A A A] Messaging Association
< A437] A% S AARRIAE Adata, 14

3 F AlE =X Alo]o] Messaging Association=

Rl

312 iﬁ}%}ﬂ QoS-NSLPS] AA 2 +49
B QoS-NSLP2| A4
F45 QoS-NSLP7} GISTZRE WA A& wo
TE 2 119 Yepd Az o,
QoS AlFE Q8 Z 3= AHEAZHH Y= (input)
a9 1290 YeRd A

oM ZE|OIC|o] S8E 2st QoS A& Z2EZ9| MA & 73 679

QUERY = RESPONSE
WA EF?

o+ RESERVE

v |

X ﬁ
N ¥ .
|

NOTIFY
ALK M

QUERY
OIAZ H&

RESERVE Al Al
Ha

RESPONSE
AT 82
‘ [ [

’ GISTZ MINZ &5

P7} GISTEEE HAIXIE g2 Z<9|

LY

h 4
‘ Empty RESERVE I ‘RESL{R\-‘L& THl Al R | I QUERY

HLALAL & A& (OSPEC) AL 24

[ GIST= A X &

8! 12. QoS-NSLPZ} ALZAL g B2 Zo S5 5

=
=T

3122 2" QoS-NSLPY T3

34 QoS-NSLPY] &<43F 3= #A=
oA E 4 Aok QoS-NSLPe FdH 9
QUERY, RESERVE, RESPONSE, NOTIFY
HAIR S A3t xe] o<k Al S &
g3te 3ol o] ¥l 71A WA AE vt &
olFATE /A=W Vg W3 EHAA FAE
MAZE HoEon, £4 o|sAH/A=
71 AR A B FUtE 1 54e 1
3t HEIEE ATHHAA AAE WAl §lo
U WA A A HaleE 8E s,

F4¥ QoS-NSLPE AHgA7F At g9 E &
EAA F4E JYdE e AFoR FARES
TAS AT o]FA ALEATE JEe FEE vEo
2 QoS Az wAAE AT F AE HARXS

|

L 4 L 5

2
=4

ol et

tlo

Ru)

i

o
v}

l

A



680 ZE[D|C|0{&HE ==X M112& X55(2008. 5)

[ imerworkarISocker ]
—#| getlF Addr getlPviinterface Addr
—&| printIPv6Addr

| fiain }.._--—.-| initCheck TimeStamp I—r
-+ [eciine
getlPvaAddr
#  inputC 1 (
—b-j genBytesRandom

—b{ getiPvbRoutingInterface |

—# genlntRandom
o makeResy |—b-| sendMessage |

b[ TC ClearResourceSiate I'

[ FareRecitig |

[ makeRess |

Pi zellPvaRoutinglnterface |
[T e |

~| TC CheckExistSID

8! 13, EZHE QoS-NSLP F=9| R 2HA|

—#| recvNSLPData n

, 2 2 TC(Traffic Control)
S o] &3t S HY. A& nie} Fo] A H

QoS- NSLPE °]54 A4 7Ie= 233t Uth

ol

(1) interwork_api_socket 3F<

QoS-NSLP HA A& GISTZ HW i, GIST
Fe| 2 WA A Z 78 & 3} (encapsulation)dt= G
=3y St

2l
£ 87 98 FrA, 20 AAste] 348
ERE

%

(2) initCheckTimeStamp ¥~

o] gt EfolHE A A3t A HAIAE B
30% FHE Refreshdl= IS S}, F7]3
o2 Y A FAE S Refreshdt o 24 AEAFS A}
A A FFEHE A, HAIA AEo] 2FA

2olAEs o},

o]

(3) inputCommand &4

of Yot AFAZYE ATAYE 4 ol 7

O

3

}

AA B A A AR
o) 2w AL A}
247 32 9

h

AET

1D, &+
o],

ol g
o

A

12 o

)

=2
oh

op

-

E

e

N
b
oj

(4) MakeResv <=

o] 4= RESERVE HIAAE AAds= 488 &
gttt 1 9] WAIRE AAste FFEZ= QUERY
WA A& A A= MakeQuery, RESPONSE | A]#]
= A AI3= MakeResp, NOTIFY H A XS A A 3}=
MakeNotify7} 1t}

(5) ParceRecvMsg S+

°] 34 QoS-NSLP7} 413 vl A2 o] &<
glo] wAA] Tl e} ST o] F Mg T3
A A AQe] kS FeYshe BEO 2 TC(Traffic
Control) 7%5& ©]-&3t Ast=F sttt +dE
F = o A= HTB(Hierarchical Token Bucket) -4
S A1 g3t U HE 2L A ojg)

32 0|3Yd X& 7|s2 #A R 74

QoS A& ZREFL dto] o] F 3l AdoA
o] A& 71%S AFdE Aol T8 QAR
o] o]Fg FA AT = glofof gri[12].
F3tol wet IP AlE(Layer 3)oA9] o]
A& A 3l7] 98kl Mobile IPv6[13,14,15]17F A <F
HAed, B =FdA Agte QoS AE T2 EF
2 o] & Mobhile IPv6 B A2 & JE=
TAHRCH, @ olFs AT HAsiA

Mobile IPv67} #e]dh= Jo] BR (S EH, vkl
3 J§Al(Binding Cache) FR)E o]&3it) =,
Layer 29 A4 AE]S EdE Mobile IPv6S o] &
g Layer 3 A=W M7t =W o] &} F A
°o]F =EMN)7} QoS A% HAAE HAEsHA,
Al =E=(CN)9] vilg WA HR O BAGH S
gt A =E=7F QoS AE HwAAE FA
CRN (CRossover Node)oll Al AE3tal o5 E3

A ookt A7 AEEHA o] FAAESR Tt

321 o4 A4 7159 AA
AtH QoS AE ZREFO] k=9 o]F
she A4 4 2= a9 1

.

IS
o
19
Auj
= o



|
. 4

Binding cache Xl =1

Binding Cache
e

\"

MM E| IlandU\Lr t Al
HAH = Coalll CHE
MZZ Flow ID 8

L ]
MEF H=0 CHE L#
o =4
& CRN discovery
[

=% Z= (O~ BEhH
[H 8t path update

L
01 HEN CHEt T+
all Ml

ko] o]%F 3= 7% Mobile IPv6E Al&-3te &
T2 HA(Home Agent)2} CN(Correspondent Node)

o] Al BU(Binding Update) H|A| XS A &3}1, HA
9} CN2 o] HAIAE o] &3t viId 7AE g
3t} QoS 413 2 EF o] Mobhile IPv6E AH&-3l=
wo A F&ste AF, @ olF UAE {3 o
23k vl FHAIE o] & & Uk B =folA F
dE olsd A 7152 vld AAE A 23S
HEo] A& "tk g o]Fg FAEH olE
EQE NI Z2d g Ala2dH s F38 +

i ldmg Cache0ll
TEHOl CHet &2
= IH 7’

Fﬂ

t2H 0| Home Network 2
s

B2 0| CHE Foreign
Network 2 Ol =

S+ 0l 0l ® Foreign
Network Ol 2 A

a8l 15, el ol X oty

ZollAM HE|O|T|o] 82 fIE Qos ¢ls Z2EE9| 4J & 73 681

37 98 =on AZ olF ==(MN)ZRE &
g3l A& WA Session/Flow IDE 7]
Session/Flow ID$} Bl 3}le] CRNS &A3}a o]
Z8] A A= Ad 01]‘43 23] FPsiy, d

29 AQaore A& 82T

o}& i rk

322 o184 Ad 7Ied T4

ol A Fre A=d vkol o] QoS-NSLP
el +EEAT o]lF == o]FHF= Mobile
IPv6 &2 I& Y9 vl A &S Hlaste
CoA (Care-of-Address)7} HAHAT= A4S &
= Atk o] F ©]83} QoS-NSLP wlA]#] Yo]
& HAEE WA, HAIAE AEeg.

B HojMe TEE QoS A5 Z2EF ] 44
59 2487 Y3 & HAEWE 222 A
i, ok o) E Tl A4 des 24

pal

41 HAEH|E 1=

g 169 = 75 H2ENE 28 HAF
3 J=dl, ARI1(Access Router 1), AR2(Access
Router 2), MN(Mobile Node), HA(Home Agent),
CN(Correspondent Node) 52 ==& Mobile
IPv6 B NA FASIEE sttt T3 ESE TA

7I(MGENV6)E= QoS 4% T2 EZ 9 A5S &<l
317] 913 NR-2¢ 23kl AR1¥ AR29] 8o
2 Efgs XA

MIPAE S MIPWE WP

J&! 16. IPv6/Mobile IPv6 7|8t EAEHI= 2=

o

= =]
42 dsE4

418NN A3 B EEWE Ao A o]FA A&

fe) gt



682 HE|0|C|0{&tE] ==2X| M1 H55(2008. 5)

o] 753 QoS AE ZREEZY AL =AY
A% AFS FA33}ATE o] Ao A= Mobile IPv6
5 = 8733 Mobile IPv6S}F A 2tE QoS
NE ZgEZo| g B85 G0N AL 7+
Hlwatdnt. £3], o] ==(MN)7t
AR19] B& o] CNOZRE 94 (Video) EYI S
FAZ Aol AR2E FE=QHE &t FFol=
A o] 2143] o oFso] & T EHE QoSyt A&EH
Z AFTHEA AR5 FAetA T MN2 QoS A5
ZZEZS 5 94 EdTS A ALE g
O 24 TMbpse] EES By 7 99 BE E
e Fe g2 3MbpsE AHE-EHT)
a¥ 17 2 28 18914 MNo| ARI% A&dH
oA AR1% AR28) F-4 FRboll M o] el
Fs AT d9s 747 BHFa k. 1A
E 4 9l%o] MNe] =237 A ARl A& H

€3

BE L1isuic
NIGeO Ltsyic

310 350 330 3%0 320 3e0 3\0 380 330

nne (oer)

a2l 17, sH=EQH{5H7| M ARIM|A{Q] Traffic Rate(BE E

2ot Zxf)

e
BE Liswc
e Ngeo Lisyic

310 350 330 340 320 3e0 3\0 380 380

PSRN

o] A& W= MNOZ g3t G4 Efge o7
S g ES ATy O 9o EYY(BE)S FHul
3Mbps(10MbpsE E#HS dFa =)o A o
HZ G AL AL B F Ak a7 1990M = o
417%9] CNOZ2HE MNo 2 g4 Egjgo] A

o] 7St Traffic Rates B3 Qth

T 20 2 19 21914 E MNO] AR2Z A= H
g - ARIF AR29| 74 1ol A o] EYY Fs
A% 235 RoAFa vk a2 & "F EAES

°] MNo] AR2Z @H=omwet & 4 EgjgS 93|
dlFd AFio] %3] sAlE o] ARIC.Z AFEE
Background E#| ¥ (BE E & ¥)o] 7]’“9%]' RIS
10MbpsE& =5 AH&3te s & F dkelF 2
doF ®A) & 4). o}ee, AR2E 10Mbps4 tH‘?‘%%
S AFg3le] A45W Background E# L E

10Mbpse] 9 E F MNoA &= 7MbpS(MNE

30 ] \/\/\/\/\/\/\/\/\/‘V\/\/\/\

BE lisuic

Ngeo Lisic

0 AN €30 A <20 <eo 110 180

TTNNZVONY

HSIZ| M ARIOIAML| Traffic Rate (BE

4’6 Egjm Zx)

BE liswe
AIgeo LLswic

200 210 250 230 240 220 2e0 210

nie (sar)

2l 20, sH=Ew AR10{M2| Traffic Rate (BE %
Al =



0|3 &ZolM ZE|D|C|0] S8

=

BE Lsuic
""" IGS0 | Lswie

200 240 250 230 2¢0 220 2e0 210

FTYTNYZVIRY

a2l 21, si=EH & AR20(MQ| Traffic Rate BE &

3H
4 E2hy 37)

rt

A8l AkE AA)E A g SMbpsE AHE-she RS
B g = MNS AR22 =9 ¥ 3l & MNoj
A F3le Fd EdEY QoSE B3] Asl ok
" TMbpsE AHE3tE RS AT Aot ol
A4S B3 7+EH QoS Az TEEF] 243 2}

dalof 5 A FHst] EHRE QoSE Als8t

54 E

2 =fdA= P 7R 7 A= gEo] T8
= AN o]% o] HEoH Fox HE M T
o] &89 QoSE ALHoE AFT F U= S
ZR2EZS ALEATE AME QoS NE Z2EF
2 ol =9 F=o It DA T o]F T A=
& AKXl N E 2o 7 AYS A& o<
g ol BAHYUE QoS AMHI=E AFsta, 7|E
AAE 23] sAEt o]F Add o BAS A
g 4 Utk B =R AE AgE AE T2EFZS
AAR AL FES F HZENE=ES 53 54
& 45S AAEaL BAEAT A EA A, o
T =E7F skl HAL SeE oA e dA

P9EHE o]53 T FHH QoS A& TEEF
o] 23 AFYd|ekS 3] HE|mto] QoS7t X143
o7 B8-S gty

a3

Ao
ot

[1] A. 1. Assouma and R. Beaubrun, “Mobility

o
f
o

QoS As Z2EZ9| M7 4 7 683

management in heterogeneous wireless net-
works,” IEEE JSAC, Vol.24, pp. 638-648,
2006.

[2] M. Yabusakai, T. Okagawa, and K. Imai,
“Mobility management in All-IP mobile net—
work: end-to—-end intelligence or network in-
telligence,” IEEE Radio Communications
Magazine, Vol.43, 2005.

[3] L. Ma, F. R. Yu, and V. C. M. Leung,
“Performance improvement of mobile SCTP
in integrated heterogeneous wireless net-
works,” IEEE Transactions on Wireless
Communications, Vol.6, pp. 3567-3577, 2007.

[4] R. Braden, L. Zhang, S. Berson, S.Herzog, and
S. Jamin, “Resource ReSerVation Protocol
(RSVP) - version 1 functional specification,”
IETF RFC 2205, 1997.

[5] A. K. Talukder et al, “MRSVP: A Reservation
Protocol for an Integrated Service Packet
Network with Mobile Hosts,” Tech. Report
TR-337, Rutgers Univ., 1997.

[6] W. Chen and L. Huang, “RSVP Mobility
Support: A Signaling Protocol for Integrated
Services Internet with Mobile Hosts,” IEEE
Conference on Computer Communications,
Part 3, pp. 1283-1292, Vol.3, 2000.

[7] Lee et al., “Method for Guaranteeing Seamless
Quality of Service in Wireless Internet,” US
Patent 2002/00224941 A1, 2002.

[8] C.-C. Tseng, G.-C. Lee, and R.-S. Liy,
“HMRSVP: A hierarchical mobile RSVP pro-
tocol,” Distributed Computing Systems
Workshop, pp. 467-472, 2001.

[9] R. Hancock, “Next Steps in Signaling:
Framework,” IETF RFC 4080, 2005.

[10] H. Schulzrinne and R. Hancock, “GIST:
General Internet Messaging Protocol for
Signaling,” draft-ietf-nsis—ntlp-15 (work in
progress), 2008.

[11] J. Manner et al, “NSLP for Quality-of-
Service Signaling,” draft-ietf-nsis—qos-nslp—
11 (work in progress), 2008.



684 HE[D|C|o{&ts] ==X M1 H55(2008. 5)

[12] T. Sanda, X. Fu, S.-H. Jeong, J. Manner, H.
Tschofenig, “Applicability Statement of NSIS
Protocols in Mobile Environments,” draft-
ietf-nsis—applicability —-mobility -signaling -
09.txt (work in progress), 2008.

[13] D. Johnson, C. Perkins, and J. Arkko,
“Mobility Support in IPv6,” RFC 3775, 2004.

[14] 1. F. Akyildiz, J. Xie, and S. Mohanty “A sur-
vey of mobility management in next-gen-
eration all-IP-based wireless systems,” IEEE
Personal Communications Magazine, Vol.11,
2004.

[15] N. Montavont and T. Nogl, “Handover man-
agement for mobile nodes in IPv6 networks,”
[EEE Communications Magazine, Vol.40, pp.
38-43, 2002.

IR

2006 29 k=) AFEIRA
HEAFEE AL
2006 39 ~&A = HF
EEEEE S R
A
HA EoF 1 QoS, Mobile Internet,
4G Wireless Networks

g 4 3

20009 12€  v]= Georgia
Institute of Technology
A71RHAFE T whAL

1990 2€ ~2001d 8¢ 3=HA
A A AFA(ETRD A
dAT4d

2001 99 ~@A| =y HiF

HYGREAZTE w4

20029 10¥€ ~&A ITU-T SG16 Rapporteur 2 Editor

2003 1€ ~dA LI AFEEAATS] oAk

20063 19 ~3A &= ITU-T SGI6 AT7943] 9%

2006 1€~dA S=rEAE3 FAMESN AT

947
A B ok 1 QoS/Mobility, Wireless/Mobile Networks,
Mobile IPTV, Multimedia Communications



