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ABSTRACT

In this paper, we design and implement a virtual LAN platform that can support session continuity
handoff for multi-interface devices. With the advance of network technologies and portable devices, a
mobile node (MN) equipped with multiple. network .adapters may now roam among heterogeneous
networks. However when an MN enceunters a.handoff,that is, changing its point of attachment, from
one network to another, the ongoing-session of-the MN'may be disrupted or even broken. Such session
disruption may influence significantly the quality of services of real-time services.

In this thesis we introduce the concept of Ubiguitous Virtual LAN (U-VLan) to support session
continuity handoffs for MNs with multiple interfaces. We first implement a virtual network interface (NIC)
on an MN. Then the MNs that want to form a virtual LAN (VLan) can configure their virtual NICs with the
same subnet prefix. Two MNs on the same VLan can communicate with each other using the virtual
NICs (VNICs) as they were on the same physical LAN. However, physically, the U-VLan platform
software tunnels an outgoing packet through a physical NIC of the sending node to a physical NIC of the
destination node. When receiving the tunneled packet via the physical NIC, the U-VLan platform
software on the destination node will de-tunnel the packet and delivers the original packet to the virtual
NIC of the destination node.

The U-VLan platform provides the upper-layer network applications an illusion of an always
connected NIC. Most of the existing network applications running on a U-VLan enabled MN can work
continuously without any modification even if the MN switches the underlying physical NICs and
attaches to a new network. We have implemented the U-VLan Platform on Microsoft's Windows XP SP2.
Experimental results show that U-VLan is very effective in integrating heterogeneous NICs and can
indeed provides session continuity for U-VLan enabled MNs.
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IFAERE RLF] 2 ]~ ’F‘, proxy server [LJg}E» proxy Server ‘*]}IT;A 1t [l 1P ik Ik »
TP MN (mobile node) sl [l agia e | 1P - ey h 53 K52 Il = i 7
[ b Lot MN F2E 2] 7 [rlafpiss ﬂ“}fﬁ il proxy:H1 FriyIP S g F "T' J CN (Correspondent Node)

ol RGEEPRIAE MN - B 223 proxy 'iL*P‘EF”lmLWH MN -

3.1.2 Proxy Base 4 #73t#

[Mjﬁ iy IE' > [E[fi MN I—%Flj f%ﬁ';;fEl’sr’JD o Iﬁ?“ Iﬁf; , F‘L'E'Jﬁé?v rg;gﬁﬁfﬁgj,ﬂj P>l
1] proxy ﬁ:tPH??IP , mLFL b 5 o T IERLRL E | R

® H[FHIUAEL 2 Proxy
EPFCIER RGO 5 proxy o UHRERLE [N A S J/PJ 5 Eki_7\|a1H proxy
GespuASC F AL A, o YTRIBRTE S MR g TR
®  Proxy fiv "Iﬁ&f
PRELEE i ﬁlrf’ﬁ %J:E/IIZIIE} proxy server * | kL MN riw'ﬁ CN F%£L CN 125 F‘, MN f{ﬂ
eIl & o A Proxy BEMN FYRL CN 2Lt » ﬁﬁ?ﬁﬁ?ﬁ?@%pi@ﬁ#,ﬁ Erl | e B
T P g ,' FRLE folpu ¥ E



3.2 SIP Based

3.2.1SIP f§

SIP (Session Initiation Protocol) [16][171xL~ {f!1 IETF MMUSIC ~ &5 B S OspjRe
o MR 3 Elsr%pjsau—upyﬂfp% ) ”F'?‘ tlfﬁfﬂ[ Nt = T A 2 LR
[T PR R TR 2 2000 11 F) - SIP BET-FIERS 1 3GPP I RBREL - -
SIP™ H.323 —~ £ » £LA[H7 VoIP 2 RIFURjF D~ o S Pl SIP o £ -

® SIPRYES

[User Agents]

User Agents £l STP A “BUL [ VA2 S‘fﬁ}?ﬁﬁ » LT RL STP ?ﬁ’ﬁﬁﬁ%ﬁ??ﬁi flat ~ ?ﬂﬁfﬁ
f* SIP %' F I,ruﬁf«’ﬁéj & & User Agent Client (UAC)I') & User Agent Server (UAS) » UAC Fi
Bk (g )%ﬁ\*(Request) [N UAS pigi g 4 IZ"*Eﬁﬁ%TE‘E ERS F%(Response) > & f[ SIP User
Agent fﬁ &7 UAC I & UAS e

[SIP Proxy]

SIP Proxy 10K User Agent i #EL 4 SIP. Proxy 52 t!ifi J%T‘ (SRS EEE It - {f
SIP 7 [ - Fi[ User Agent :ﬁ“'%ﬂ‘ﬂ Pl %T‘“ TRLEHE ECEEE s FJEJ User Agent

[MRLAZF = ety SIP Proxy &?}ij%hﬂ*g*,ﬁ,'\ HGS=[F g Jflﬁ}E Y User Agent > £J {li SIP Proxy

ﬁ;ﬁ.ﬁg{qﬂ — g E S ﬁ“j\ﬁﬁg |é.‘rﬁ’g{ PRSI R RELT AR R (e F TSRS r.}ﬁJ User
Agent [Pt f Frp o L~ ﬁﬁ%:ﬂ VRN O Ry N [fl'?ﬁ%’ﬁﬁﬁ‘ffjﬂ 4 User Agent °

[Redirect Server]

’é i User Agent Fi¥ # Proxy i tlif J%T‘ (B2 %] Redirect Server Eﬁj Redirect Server [fi'7it
Redirect 7 L (3xx)* 7% User Agent Fi¥ # Proxy Hlﬁp E,I}Iﬁj’ Bl gl%ﬁi[ﬂ =Pl SIP 7 (F -

[Registrar Server]

Registrar Server $# User Agent 1% ﬁ%tP'J o T B E ST F‘j HP
=" RUFr Location Server Y User Agent e fy H RIFTE fFIpverllF -

[Location Server]

Location Server f17 [ User Agent st Y[ - URL ~ IP #F 5~ Spo5 -y EE=57 e

e ﬂﬁﬁﬁ%‘;# e SIP UL 7 MN 1% ON _FT %)~ 3 User Agent 77
F{, MN FEEE( T [FlAs o ’F“f”ﬂ | SIP [i¥ Registrar Server ﬁ:tFJ fIRrTERY TP b k> Al
3.1 1 proxy base iU~ A > UL TAIFURL - MN IR CON ol = sy s - 20 kL
1 proxy base [V 1~ £ [kl CN T?{?‘ [ji] SIP {9 server I 71 MN 35 > SIP server
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VB CN e > CN IR SIP server BfRhft poty 29AT MIN sfiaiet - i okl 4 st > o i
fRLiiH SIP proxy » — EI MN#t=07 » ON [ f=iibfol F | il SIP server » v fi#rg =
AL 7 SIP HIE |~ {5 REINVITE » $iERLfoIET#rE 1 session H [ «

3.2.2 SIP & #73t#

STP [ o R LR I IR i e T R e Pt S B
3GPP '] e 1 — ’H{P LERLE EJW TR LSS TR [R5 ,u\';gé»j%; SIP > 4
MERLTES PR Sy Al SIP O & - ag il proxy — Bk o BN RV
F- L *“Jiﬁ‘ir“ BRI RLTR F e RO PR -

3.3 Multi-TCP Connections

3.3.1 Multi-TCP f§ 4

[Pty QLA CE 4 P TR SRS Y AT b S I M g sl i
Fi > AT - il DIPR[0 iR
IR o *TERL socket APL » {RIFTAST Y- [GEgLisLS 21K o

3.3.2 Multi-TCP £ #7313

It PR P PRk LT vy TR et Bl kL E“LF" Hﬁ‘?ﬂ'ﬁ”’ (E RS v R Y
[FHl3E - Fl ] El]%tf— 5 buffering = ACK PUB§fil » Hi7% ~ Fgasgss phL gt %E,l
e b Sl A1 o
T ROEPY N e o SR El DGR T I .
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3.4 Mobile IP

3.4.1 Mobile IP f§ 4

PRSI ™ BT e TG I::J‘*Jfﬁ:“%ii EIEF[L b ,ué{% R A 2 A
REMIET 54 ST F”“ll [P AR 3 TETF B9 7 = Bl o i (=]
# (Mobile IP Working Group)/!’] ﬁjﬂﬁrq' ?’énfﬁ[‘ A 5 HT ERS ] (Mobility)f Jﬁ[[%}%@ié ;
Mobile IP [10] EILJFE%r%?ﬁ[%EﬁJH a7 Tﬁﬂﬂ

R
%‘ Home Network

R

#14: Mobile IP 7 4§l

®  Mobile IP 75 E
[Mobile Node (MN)] = fifj IP /= =] AfiRalgtes: Ay széi{“%!‘p e EEET 5l
(N9 I sl £1RUS iH(Home Address)a = i &) g% -
[Correspondent Node (CN)] == MN &34V (=~ [lwfpiFRi ,E,g{“&#—
[Home Network (HN)] MN 57 fu 5l
[Foreign Network (FN)] MN &l ot fasfs o
[Home Agent (HA)] & MN 3% F#1 F'%MN S 8] FA -
[Foreign Agent(FA)] 7+ j&iie=El [%“[ﬁ F[Enﬁcpg;ﬁg RAREI R
[Care of Address (CoA)] MN 7 j&r=tl |$‘1“[ﬁﬁ'§ J"?’Tﬁ\jﬁﬁfﬁ% b 31k
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F'1 Mobile IP %E‘Fq?ﬁ‘i‘{l » Mobile IP [[1 > &) fi# MN fﬂﬁ%f — {5 P~ Y home
address > HTE [ FoIF[1 MN sty CN #51 T) ﬁl}%;ﬁ_}% pil TP Al PELE - F 5 MN
9 TP $TRLIFl L[S TP - BT e TCP;E@?%?B BT F’T‘ BRI %E id] g,
MN FEFAFEFEEACN e > 20 =B Posilatp Jﬁf[fg €1 PELHB9RY FA folof— ffif Care of
address > % MN '#‘LLHA ﬁ:tPJ CoA » 7 HA H1fi MN ?’)"»EI{IEUPHIH‘E » Home agent HFf’' ')
}H{EEII_?ﬁ MN Uifj‘ fU3g5ih FA I ag (Tunnel)ﬂﬁﬂi’"ﬁﬂhjﬁ MN -

3.4.2 Mobile IP & 5313

Mobile IP » i £ RISFERL T FEEIRY IP > [Pk [“f(r%ﬁﬁ‘qﬁ (BhLvE AR e (Network
Layer) EONRGN %ﬁlclfﬁ%lﬁﬁiTCP SRR R e T 3‘%‘[’“’ (ERLE

RLE)— BT > N PR A Y

® | IEPURYR[E T
e e sk - [s3Wobile IP M. = #BREEROTING - S ON 30 » e J
AT 0 bR AR E] MN fY home address AP T MN TP T "L:JEZEI
HA » SR fRIpRaio) 2 e gk

[ } %EI?II—S Fl;| fnj‘u [f':
I'} Mobile IP [ 3L » ﬁ{%ljﬁ[ { Home Agent * Foreign Agent > :Lr_{, E,lﬁiﬁl,{ﬁi
e SO -

® NAT!J “F’B’F}’%‘“ﬁ*‘iﬁfﬁ il
i?;l’[qfﬁﬁﬁ 25 Mobile IP FFLRLIEH] HIFVHIRE » PIEL NAT S Sﬁf* E AR B

2% = phrs ﬁﬁzf’Fﬁ“ﬁiﬁ[ F e /fff“fﬁ"ﬁ?ifﬁﬂ VEf “ijf?%}'_ﬁraw Ho BEIRE) - HH -
AR pIERE > IS [E!S“'EJ’ ﬂJﬂE’FUSQOO3/0123421 T ECHER 2] =BT (IPin [P)
oS » (EL PR ST 53 PRI B IR NAT  [UR 1 TP PT £LTCP>UDP>ICMP
SR AR R 6 @rﬁ“ VRCHI > EP ]Eiﬁj ] 0 BFUFp RFC 3519 [23]FrEfu ik
(P in UDP)FIJ'JLTF(J:EI’p SR i/['%'zfi_iﬂf i f“ﬁ”fﬁﬁ o p 2 plr jﬁ) UDP HiE[p

a0 TRL DNS S 8+ i o 3. i Mobile TP LI -
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o FEEL
ﬁwﬁﬁia&ﬂﬁWMN&%@mﬁ@»%ﬁ@ﬁMNﬁﬁ@iﬁ%Wm@cm
of Address ™ [f HA FEPIfi0 1G] - HA SEERLY |5 MN (R FUp ok - 97| @7
@Eﬁﬁ%ﬁ?’?Wigf?ﬁvMNﬁﬁﬁ@mwﬁwéévéﬁwaiw

o r IR )

Mobile IP [$5= F[HIRLA A N R0 2 b 1~ 2FPI b SR R s

A W“Wﬁﬁﬁ“ﬁﬁ%%ﬂ SRS > AL (R )
57 ) VoIP R [ S R R AT

FITE) AT Mobile [P UGS SH=e i SO [IBIION20]21)...» (HE
ﬁ¢@?kpu?s}ﬁ,s ’Lﬁﬁwﬁii?;& j%’j[ﬂtw[su SRR F‘ CEETR R
| Mobile [P & il Js e | 35 i =1
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3.5 SCTP

3.5.1SCTP @& 4

SCTP User SCTP User
Application Application
SCTP SCTP
Transport Transport
Service Service

On One orm
B ) e K| e | B
ETWPP appearances appearances ETWF}F
Service Service
SCTP Network transport SCTP
Node A Node A

B5: SCTP i & ¥ 4

SCTP [9][25][26][27 1k 1 TEFTfY SIGTRANARL i 7 4 LA AT i %
P IP A i far PSTN l'ﬁ ?JE;”E A ﬁi’ﬁﬁ%’gpfj SS7 over IP = [fji] » IEFT R SCTP
e B2 I Y > =2 TCP A UDP HERRT IP gt 1= o IRt S B > SCTP
hL- fw et (Transport Layer)fiuspjt s &> H lfﬁ&ﬁ{jti— lmgg\ﬁrjﬁ )E-

2 IP [P

® SCTP Elffﬁ%[_"

SCTP fpLFrtshpy— [Pyt & %ZF, s TCP I’} % UDP | lﬁfﬁ EERET i reliable ~ flow
controlled ~ congestion controlled ~ data exchange xﬁ;ﬁ I TCP — 3% > unordered unreliable data
exchange‘iﬁﬁf FIIUDP —~ £ ity &l e 5 {5 TCP I'f ' UDP i< £ | f Jﬁiﬁ > Multi-homing*
Multi-streaming * Message boundaries (with reliability*) ~ Improved SYN-flood protection * A range
of reliability and order (full to partial to none)--<&"

*

UDP: message boundaries, not reliable

TCP: reliable, no message boundaries
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Endpoint A Endpoint B

®]6: SCTP Multi-homing

11 Muli-homing Rl [WSEH 05 o2 SRR 1 - O 6 7+ iz B o=
Pl IP A5 » ARG A IR )4 6023 B bS— [ IP » [XI AB Vg fi9
session LT T Ff[ﬂ, P G

®  SCTPfiuff /="

< 32 bits <
Source Port Destination Port
SCTP
Verification Tag Common
Check Sum header
Type Flags Length
Chunk 1
User Data
Type Flags Length
Chunk N
User Data

B7: SCTP 2t ¢ 3¢
v[[qgﬁ[ 7> SCTP [LJ:I [_{ﬁ & E[J [ SCTP common header ° | bl&l}[}%ﬁ == %%FU

chuck » & i chuck & {3 i chuck header | [ J R o [F{ JFlE*J chuck %% %) : Data ~ SACK ~ HB
HB ACK © SCTP ' I'J#*15 [ chunk = ?BEIJ E S R B H’?ﬁ DEf SRR o
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®  SCTP Vi fkfi
SCTPﬁjgumF$ﬁMi. =R Selective ACK) « =S » 9% (1 80 ARIBRTE- 1
FEI 10+ [ S0 BN IS SIS *'F FUFFa S A S TCP
5& ﬂ”ﬁr‘gj‘“ 6~ 7~ 8ISAUSE] > 2RI IEARBE S BIE I o BT SCTP 432
PR U S 0 7] SCTP LRI ﬁfﬁw Sty A6 T 8 SRl
FUPTes eAR I » )3 SCTP AL IO e -

®  SCTP [ #EinE]

SCTP S5F°58 = (path) 3t » T ED path = destination » 4 HiRRLFmE luf/['%\' £|— flWIP
iﬁmﬁl £|~ fl#f path ¥ & > SCTP session i = iU % - "frﬁ?ﬂ@ P9 TP Y PRI
[ path ? e 7 EHIAYAER heartbeat chunk » 7% 30 FRaEsxE— 7% > B R ﬁ'i7 Ej3%
A T VAR RS E | heartbeat ACK [pilfE iﬁffii—iwf‘ﬁ”i}li’?

3.5.2SCTP & #731#%

SCTP Fi9 Multi-homing &5 Il Eﬁlﬁ]“ AR TR R N P i Eﬁ‘ = P
(@t (Transport Layer) = d€fi= 35 Tff SN et (Application Layer) F8f =yt
{1 Mobile IP i [E3k P4k ﬂ"ﬁ”"T” &?[ﬁ“n_ ?Z[ Home agent * Foreign agent > 3
T BT ORLE Y - *}Hﬂ‘— =] -

o EAFERLMEIN
SCTP /BTSSR - 1St [OUReus > TS B e kg
Py R - ngJ:EUFL—H f9F% > ') WLANS= GPRS Fif]- ~ il SCTP
ik H“rﬁﬁ '] WLAN ,y [ T ’g WLAN sl » m#ﬁ%@miu GPRS » J[H [
WLAN TR > SCTP &7 FﬁmfulWLAN MpRLAERE 2] GPRS ,5 (= FoIE @ o WLAN F %
Ra Tl R ) LR Fﬁr‘%:fifhﬁ P IR TR -

o EHTIRIINES
SCTP % Jﬁ*ﬁqﬁsﬁkﬁtﬁwﬂﬁﬂii#ﬁgllﬁ“l o ,E GRS (RS R
;%ii Ifj[{ﬂ“lﬁJﬁH Elrgl[‘ﬁﬂ—*'é‘[lﬂé ILETF =] I') heartbeat & » 30 Fp— & > *uEl
F—L}‘\E‘W W’AFH IR EﬁF'EVFE'[S[:k °
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® VRN PEFHREFTER] A
IR FOREEE T RS B ETRLI P TCP Y UDP 74 » SRy SCTP ﬂ
FELAPOER L » I PR RV R L SRR
Lfny ¢%T /jﬁﬁ %%ﬁﬁﬂfﬂ%ijqﬂﬁwkwﬁ #ﬂiﬁ“pﬁﬁgwﬂﬁk
fo & (TCP/UDP--) i ® [ gl A7 :j:E,Iclfpﬁfg;ch%p IR

_-EH

® NAT BB‘B‘%}%F} <]

PP P NAT 598 > FVRL bﬁ[ AR YT [ B ErESp Jﬂg*ﬁfﬁ— g
SRS T VAR SR T A PO R S 2 S D o 1 NAT R
Fﬁ" 4 NAT [ fﬂ [ LAN oI S5F 91 sy > 252 SCTP i futl i ’lﬁﬁifﬁnw NAT F7

ﬁcpt S T M= - F ﬁ[‘plp '] 7% port fUiEE % (mapping) ° NAT I
Wl TCP' * UDP uﬁcpfﬁzﬁlﬁu PUES TCP Ii%%fa:ﬁ{l R 5 ﬁvm — [ SYN fiy
flag » i'l') & NAT i{tﬁ%#ﬁwﬁu ’ IEfﬁ“tﬂW ]~ {ft port ¥t v :E 1* > felAd N U
*LJ‘FA £~ [ flag s> NAT #iEp' ) FT;JEFSEIP[ K port EJ+TJT§’ e RE o JRyh UDP»
T URGEEIORS ] - RS S 9 UDP eI A5PLRL UDP BT fiE
EIPI'J port HEY timeout I I[HA, 1l timeout [ ] ELJFFI T "Aiﬂﬁﬁ LT iy i
HIFEL > S5FNAT o3t » UDP v IR ]| ¥ poit 3EF;I AR S Efjw xﬂf‘f[ B NAT v
session B k!l b"%ﬁf A9 port B st FEe T 52 s [RVRUPRLB o iR e i IR ET
u’f’%fﬁ,uﬁm D] HRG ER BEE AR RO 5 DRGSR SR A A
Ik IR o0 Pt NAT SEfE DL el o
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Interfaces

ﬁ:::: 1. Ethernet
2. WlLan

3. 3G

Ethernet

~MN
FI8: 4 STk % 4

y[l[ﬁ[ 8 F-. ,f?;gwlﬁj MN % £ I[ﬁ'wFﬁ%‘ [Erey TE;*JV%Fﬁ.m} » MN £~ ’Fll—%—éﬁ‘ ) F[',H{
X T ORI B IRG CN > ) ON EREE 1= Fff& &= i
B SRR R TR -

FIe MN i SR (1P 5 Al ¢ MIER A CN G [l (W0 3 (switch) »
%%MNJ7VCN?ﬁﬁ%?hiﬁ(MNE%;Eﬁﬂ%%EﬁﬁCN) T:?ﬁﬁV@zMNEqu
FORER PV R IR EEES g‘ﬁibdbliihﬁ“@,nlJﬁi»ﬁﬁ}fiﬁﬁ- T MN DS I A
B P IEFTARE] ON > HySISER RUA PR IP-A SRR sy IP-B > g RLE%
SRR R ORI A e SRy ;;ﬁfm‘ﬂ MN 93 T
CN F]}lpﬁ[‘,ﬁ@‘r‘ F“j 3==]‘E;,| At A gurﬁﬁg [ﬂﬁﬁ‘x,rjg ﬁﬁ—k?ﬂr Fﬂi{t@rﬁzn—“@ﬂ‘ fi Jlg_wi
(TCP/IPR<E %ﬁmf’pvéﬁaﬁﬁﬁgiﬁéﬁﬁﬁ’ *“F$i§ﬁa§fLQ%EEEﬁi?E:“Eﬂj& 4.3 A
fagh AR LY S T«
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4.2 U-VLan #F+

Ubiquitous Virtual LAN System £l-F'| 3 [ﬁﬂj 7%1%"?‘.1@@%ﬁ“p Jﬁf«?ﬂ"l d F,%,;:,TF:I
PR T - I[ﬁ'iﬂ%ﬁaﬁ&“ﬁf’ - RS rﬁl RIS T (Y
TCPIP Y AL TSRS 1 - 207 11 routing table) TS [
EIED BN AT ﬁjﬁljhf?ﬁlﬁpl'paqv F; RIS A Uﬁtpﬁg e
- Wﬁﬂﬂi E[E P HORRIPIAREE /7 et e PR F‘F“ﬁf:‘ R pﬁ[grgﬁ-&[ﬁ

HE £ R %JIF_,E]”F;’[&@ AR o B &?ﬁ‘fk' AR R A
755 » 2V £, Ubiquitous Virtual Lan <7 rff—rwt i 'J 7 A I[%Fﬁf'ﬁf‘fﬁ}l‘ Y=gl

B (MN)I') 2 55t (CN) » £ Ubiquitous Virtual LAN System EJ* R IR 2o
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I
FEEEET

FISTRIFAIEEE /7 k> R A o PURISEPES sk e Gihl = E BIRE
F[fJﬁE'HF’ & CER e 1P b TEPAPSSGER [’ - [F{JE_‘E Vg 802.3 AR A

802.11 7852 + GPRS » PHS 3 ZRUWAMAX S« 1 Sy ERL Ry 7 o4 et
CEARREAEZN > 2 Windows g AR [WAREASERS - = F) TP % F]}ITWr EES
CIONRE Rl TGRS R o e o ) ;f_%sm— (handoff)JE A9 ]

o LTI ,F.J(MN/CN)%J?" NAT FARE A8 ™
i1 7o MN FRL ON 5 B iy NAT OApis A o b el fyf e — B ) = g
5 AR b A > o SRR AL #@ffﬂlsocketvaé‘\”ﬁﬂ@#“@“‘p’ fr)
&L TCP iy kL UDP -

o FIPHIE AR O 1Y

+ l’(?ﬁ’ﬁ‘ﬁ'{ﬁ'w fEpo R EUH (i T IE‘ B IH ifi il I ﬁ«lbgﬂﬁﬁ]@p "[Eﬁ ig_lﬁﬂﬁ’lfjﬁ»ﬁaﬁ
4 o }ggﬁf_agyD%J»%mff;E[? 21 \Igjglghé? m4€|ﬁ:* %in{ﬁmﬁf?ﬁl7~ﬁﬁﬁﬁ
Ao BRSSP B (R R — EUH o /T s S O RN P R
\Tﬁmtl Jt P [j‘ @ég}*l °

® TR B oA
I} session PVEE S » ZE P FEWAVELS F = [ session PUFEFE ;ﬁ?ﬁﬁ
B IP-A =" ™) IP-B — ARl AR MG RUR FUARTRES - i SCTP R
multi-homing &~ B> — [T FJbT? R A Bt B N I R = R (PN
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IP =R [n P SR session AL TSIV % T g[ﬂt VB IP [ € s
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® TFIfSEIRCE| ARy LB S 1
;ﬂm@j Windows [IFAEE 5= » kL IRV RS LI E) 2 BRSO o LR
SFEGUE e TR fRLAEY R TSR] (oatch) PO TS RURECRY = AR » [IES
=5 ST B i e > AVRLTE Windows WU 1~ BRSO RS il LT P - 4
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4.3.1 % B R B

A R ARLEAR TR AR (Va5 o AUTEEE 802.1Q Tl -

® [EEE 802.1Q
Feduiy eONARE © B~ 5T e BiEY (Layer 3 Switch) ~ AP ~ AORLH YR
802.1Q fi J%WF Hio Eaﬁﬁﬁﬁa@«al’ﬁ“ U= A e GRS [ ORI R [ (T i

“Tﬁ“ (network) ™ » ¥ =& 7R @ g5 P HES AR~ f1 HUB fvkL SWITCH HUB
e it | o A Rty (]| 5 = R OB SRR © R EREE AR - - Jepuic

%iiffﬂ PR ’F*}ﬂﬁw #1'] Fp9 HUB B &L SWITCH HUB ek 5 fub=> 3 92 802.1Q pu

PR R T ] R % T B dstafei o= - L b 802.1Q 8o n kL o
IAREEAE (Frame)ﬂ J%hpp o - IW@F (Tag) » = [ 53 =5 F 17 [l VLan fofi ) -
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® Virtual Lan
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