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oA A4 o]FojXa e 3G-WLANZHY] A58 93k dAtEo s
g dA 3G-WLANS 918t Mo iFS EA8HA ¥on, tv 54 7]
ojuf A5 Fdtdl dFS 9% Wt At s o] R oA k. 3
olglg A5 T olsA 9 FAglE AHlE AlTS UES Y F2AQ
HEo A bR Qv hEA S = Lucent, Motorola, Ericsson, AT&T, Nokia
Alcatel®] A-swketel] g A7 xa =L vt

&4 Lucent Bell 9494 CDMA2000 ©lF 54143 WLANS dAFS F
A o &2 Tightly coupled 5%t} Loosely coupled A5Het F 71X & A ¢ts)ar
At} o2 Lucent Bell 9949 Tightly coupled/Loosely coupled 1S 1}
Bhdl 1ot

Billing Home
server agent

 Loose
integration

integration Internet

Protocol

Gateway

WISP 2

Maobile node

PDSN: Packet data serving node R-P interface: RAN-PDSN interface
WISP: Wireless internet service provider B5: Base station

RAN: Radio access network AP: Access point

PCF: Packet control function

23 1 . Lucent Bell®] Tightly/Loosely coupled
integration



Tightly coupled 15 <ol A WLANS w2 4 7(Core Network)ell 172 o]
A& 3ol 3G RAN(Radio Access Network) 22 FH % o7t} o] 79 WLAN
o] Gatewayir AHAle] WLAN HESAE Edtxsslsle] 3G 4o o}b}«]
3G RANC.Z 2148 = = nE 22 e38 YHslolof gt} o] 4§ 3G ¢
A Agde] Hibelw an|gE Ao R St dilo] EAgH ® &
¢l Loosely coupled -&Wete] 49 A AJ2& Gateway’} H Q3= A
AR Gateway”’} 3G Ao AZA == Zo] ofye}l Global Interneto. 2 2174
AAH} Lucentoll A= A= b2 2 Z2EZS AMESHE CDMAZ2000%)
WLAN®] ZH3e d5S 918kl I0TAZE GatewayEs Tdste] AAetL 2l
H, o] oA AYE 9% Mobile IP, 4& g AT 91 RADIUS AAA

proxy? 7]%, DHCP AW %9 71%5S A g}
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g, Motorola®ll A= GPRS®F WLANZFS] A5<hs AAstL Utk A
Tightly coupled 91552t} Loosely coupled 915 WS A A&}l 91 2™, Tightly

coupled 151<ete] 7id AA= Lucent Bell®] 173} 5 d3scl,

Feature
servers

Radio
access

Operatar's P
netwaork

%
Firewall

Billing mediator

Billing system

42-hit WLAN network
== 202 MAC -,
= addiess Lo Distribution system

GIF: GPRS interworking function
Beacon (551D} / Beacon (3510 /' Beacon (SSI0) €6 Charging gateway

HLR: Home location register
AuC: Authentication center
SGSN: Serving GPRS support node
GGSN: Gateway GPRS support node
BS5: Basic service set
AP Access point

202.11 extended service set (ESS)

% 2 . Motorola®] Tightly coupled integration



A WLAN HE=7F ZAA A 1dd o8 APE AUH, 7[A=4d &
bk 2 APmith st @eski= BSS(Basic  Service  Set)o] HE<
ESS(Extended Service Set).2 At}

WLAN U EY A= 9yt 3G RAN 3G %S d4sts EF Gb Qe o]~
= &3 GPRSO| el HsiA Ha S WLANS shte] 3G RANS.2
AAlslt}, o] 79 GIF(GPRS interworking function)o]#t+= WEY I FAAL A7}
oA H=dl, ol #E Gb JEAolAE F3 WLANS| Z4bA| =8} SGSN
S d4gth GIF= 3G 4wl WLAN UEAE e Cell® A3 ES &
23k}, Motorola®] Loosely coupled A% ®ete A WLAN HEY I+E= GPRS Y
EQ A7} %380+ Operator IP networkel] &3l gltf. WLAN UEQ 39 EfjH&
Operator IP networkt} &®t Interneto.Z A HAEErh o] HurAle] AH$-
Operator IP network AH|2E ¢33t SIMSIZH2 o] GPRS9 WLAN HES T &
ol AlgEolof atm, GPRSSH WLAN HlE9 9] $3% FFo] a7k o A
WA A CAG (Cellular Access Gateway)Bhe WEH A FAH847F a3
15 AAgket
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Radio
access

network
(UTRAN/
GPRS RAN) “/

Feature
servers
e
=R

» Billing mediator

Operator's IP
network

Billing system

CAG: Cellular access gateway

CG: Charging gateway

HLR: Home location register

AuC: Authentication center

SGSN: Serving GPRS support node

GGSN: Gateway GPRS suppert node

AAA: Authentication, authorization, accounting
FA: Foreign agent

HA: Home agent
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CAGE WLAN UESFA GPRS UESAS SIM Q1Fg A3y ¢¢
AAA AW Q] 7S AlF3t) Loosely Coupled WA ol &= o5 AFS 2
&l Mobile TPE AHEE o =5 Aofstar Sl
Ericsson< A4 Q1 AWt th= ABC (Always Best Connected) gt 7Id &
Zoetar Atk o] i e o7 @2 W ESA(WLAN, Bluetooth, 3G&)E
ol-gste] AREAZF THE A M= A WEYIAE AMEste] 3 ol &8 70
Aol A&st = Qs = Blolth. ABCE Hlw U E A} 4 dAxojxith=
ojmiEnt ofye} ofe] YEYI HED & v FAdA g FH, AHEstaat st
© ofZgAleld, As= & agste] AR dA 7HEE ¢ e UESNA

548 A9 WL AEs ARHE AL An9

l

|

Access operator and
ABC service provider:
Cell

Access operator:
Hotspot

Hotspot

Cell AAA AARA

WLAN
access network

1
Business E (b} Authentication
agresment 0 reguest
]
|
--------------------------------------- »
(a) Hubert moves into
WLAN coverage
ABC user

1% 4 . Ericsson®] ABC Concept

AT&To A+ Internet Roaming system= AA|3taL YTt} oA corporate

T

intranet, ) 7FA dEjo] FA U E Y A (office, residential, public, WLAN, cellular
dolg YEYA), 28] Internets> UYET AT A2=¥Y T4 HXEE
secure [P Mobility 7]%& Al&3} o)t YEYIR o]sA AdAS FX = ZHol
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Internet Roaming system< corporate intraneto] ¢J X3} FA4 Y EL I} QI E
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28 FEzpo Al ZF AREALY] HEATY JASAE #E T F de dHIAAE
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AAeH VSAS s wrol 9JA ¢ FA M e x==E3e #7 FAE sk
[PSec Gateway$! SMG(secure mobility gateway), AF&AF2] HFE o Ax] = o] 39l

+ IRC(Internet Roaming client)® A ¥t}
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I ‘ ‘ Residential
Cellular network WLAN

5

|
.-
]

N i
\ \ |
s i |
o |
v - ! i
v '\1 Mabile ; K
. i
e computer | e
ot L
- e p——
i :

a9 5. AT&T

Nokia®ll 51+= GSM subscriber management®} billing mechanism< WLAN access
713 233 OWLAN(Operator WLAN)ol2tx H2x= &34 Aol & v}
OWLAN system< terminal®] Al ZFak [P ©]o]E A 8]~ thall system complexity
= =94 HAAEE FAAY. A WEy O SRES E07] 9l OWLAN=

ZA13aL Q= GPRS charging system2 ©]83tf. OWLAN AJ2Hlo] 2=



public LAN access UWE ¥ 3¢} IP backboned &3l BA18}= cellular operate site
2 FAEY Ay, 7FE 23 YA}e [P protocol frameworkE A&l A
terminalol| A cellular site® HE3}7] 9138 3<% GSM subscriber authentication
signaling®] . OWLAN system< 4| 7}A¢] F83F E84Qd 84258 X33t
Authentication server, access controller, access point, mobile terminal. A 2~&! 9]
T2 GPRS HEL TSl vt zhzte] EA QA= GPRS HEL I st
SGSNoﬂ -5+ AS (Authentication Server), GGSNeol| 5%+ AC (Access
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GPRS U E 979} Wol] t}E HELcellular core® A% %+ control signal data©]
t}. Access controller+= publicE¥+= private AJH] 2ol HEsl7] Y3l 22o]+= user
data packetS IP backbonel & H}E HWIT} o] F+xE user IP traffice] Home
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(Cellular IP), DMA (Dynamic Mobility Agent), HMIP (Hierarchical Mobile IP)%
o] 3t}

2.3.1. Mobile IPv4
E doAe A= ZA v o] 5Ade HAFs = 9= Mobile [Pl dial] 7]
gtk @A) Mobile 1P+ IPv49} IPv6ell Al 284 4 A= F 7HA] Wxdo] EAjstaL
Qom B Ho A= MIPv4ol tia] 7] &3,
o MIPv4e] 74 8.4 B §-of A oolr}

- MN (Mobile Node)

Lole e VA= B S REh

- CN (Correspondant Node)

CMNE AR A%/FAFE wEE

aty
ot

.

- HN (Home Network)
. MNo| Al Home Address& &35, MNS #Elsl= W EHAE
=3kt

it

- FN (Foreign Network)
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MNo| @A} WHE3hal = HNE Al Qg M EQaE Seght

- HA (Home Agent)
t MN€] HNell 31+ 2h¢8 & MN9| 5541 E FA|8H, MNo]
- YELY T EA% F5- MNo 29| H7 AdS didsl= 2h$-E
£

- FA (Foreign Agent)
© MN&] FNell 3= @98 F HA9e HEHS Fsto] MNol #7l& ddstes

A&ds sk 2h-H

- Home Address
: HAEP%H SRk [Pv6 AR kel MN2 2] Yl E S Aol A
43l Home AddressE 7}%1t},

- CoA (Care Of Address)
: MNo] &]¥wuto] 918 A AF&EH+= [PFAE FAS F4E MN9Y CoAR A}
|3k}

- Registration

MNe] e MEAR oFstids 4F HAl CoAst e Home
AddressE 53t Ax=2 o]& T3 HATE CoA% Home Address® &H5&
ias

Mobile IPv4 €] 7] 7Id -2 th5-3 2t

Gl o] FA] 2412 Home Networkoll £4]3= HAo #4129 Home Address
o} o]53 YEYANA FE3Z CoA (Care of Address)E HEate] 7§Alsth HA
= oo 3t Y2EZ FA3tH, Home Networkio] z}§-go] bz ol 7S
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Aol A EAYSES daATh
o grrol] 4

CoA2] 1|3 & 53l 3l

MN AR HA CN

[1] Router Solicitation

:

Lz] Router Advertisement

[3] Decides HN or FN

[4] Registration Requset

[5] Registration Request

[6] Update
Mapping Table

__ [7] Registration Reply

_ [8] Registration Reply
h [9] Packet Delivery to MN

Intedcept
[10] Packel Delivery to MN

1% 6 . Mobile IPv4 CallFlow

MN= o dEf]Ae] FAS [P AddressE CoAR AR&stth. o]2]dt CoA:
Registration Request WA XS £33 HAR dYEo]A a1, HAS HA|# o] AH
= Folo] g ©Eeo] Home Address®t CoAZ FAsta e vl HolEL 7
Ak}, o]# et YA HAE T E(Registration)o]ghal sh=d], o] utigh SHo=

HA+ MNol| Registration Reply HAIAE &3t} o]F CNo| MN9 Home

!
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Address® A S AEsA =W, MNo HNoz Hiujolzl o] mj7& HAC AR
AgEolxth HAE= #%1¢] Home Address® Apale] {38k gl wjdEol &<
tz=ste] ad MN| A} CoAm RS ALl off CoAel FAS HAZM HE
o] A4, FA= HE S &3 d2d H7lS sl MNez dagi.

2.3.1.Fast Handoff for Mobile IPv4

oo =L A Mobile IPS] HAZFA 9] 55 datz ol DAsE w7
A& F9H A} AtE Fast Handoff Wetel tisl] 71« st}h. @A) Mobile 1Pv4
A A4¢9 4 9+ Low Latency Handoffi= IEEEQ] RFCEAM A #7150 Q&=
Hlol, A3 7Id o2 Mobile IPv6olA A-82 4 = Fast Handoff for
Mobile IPv67} &8k glor}) B =72 A A2 YESAE Mobile IPv4E 7}
Aslal 9lo v 2 Fast Handoffo] 71d S 484 7| =5 o},

db & @

PDSN(old FA) ACR(new FA) HA

rx

=2

0%,

Mffﬁ_. L2-Trigger

[1] Proxy Router SOL.
[2] Proxy Router ADV.

-

Link Down

Link up
[3] Handoff Initiated

Y

[4] Handoff Request

[5] Handoff Reply

| T N |
<r [6] Tunneling >
e = - — |
[7] Packet [Delivery

1% 7 Fast Handoff for Mobile IPv4
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13 8 . Heterogeneous network Architecture
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ANAP ANAP P-P P-P ANAP
SCTP SCTP UDP uUDP SCTP
IP IP P IP P
L2 L2 L2 L2 L2
L1 L1 L1 L1 L1
RAS ACR PDSN

a) Control Plane
Application Application Application

TCP TCP TCP

IP P IP
GRE GRE GRE

IP IP IP

L2 L2 L2

L1 L1 L1
RAS ACR PDSN

b) Bearer Plane
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3.3 L2 =X A=}

B Ao = Aotst= L2 A= o] E2xAA s 7)& sk,
B = AE= WiBro HEY A9 CDMA2000 o] 4% 71 3= Q5 Avba] o
E oS3 o] Aolsity,

- AYE % 1 @ MS7} WiBro U EY Aol A dkal
- AYg L 2 @ MS7F CDMA2000 YE S oAl whal
- Aygl2 3 : MS7}F WiBro U E A WiBro HEY IR o|%

- AYgle 4 : MS7F CDMA2000 WES =4 CDMA2000 YE ==

ol&
- Ayl 5 ¢ MS7F WiBro UIE$] 24l CDMAZ2000 WIEY AR o]&F
- AlvEl 2 6 ¢ MS7F CDMA2000 WE9 A4 WiBro WEH AR o]F

- AuEle 7 ¢ MS7b WiBro UEHANA CDMA2000 YEHAR °]F
T WiBro WIE AR o]&

- AYge 8 ¢ MS7F CDMA2000 UYES=olA WiBro UEHIR o]F
% CDMA2000 HIESIAZE o]F

AYg e 13 Alygle 2= dukdel wite] WiBro WEYFo|A e il A
CDMA2000 UIEY T A9 WAzl B3t} wal Alvba] e 3 2 Aug
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i S I}

MS RAS ACR PDSN

[ (1] Initial Access ]
[ (2] Negotiation ]

[3] REG-REQ

P [4] REG REP
5] EAP-TLS

[6] EAP-TLS
[ (7] DHCP ]
[ [8] Flow Setup ]

[9] Traffic Flow

a9 10 . AYEL 1 : WiBro Y EY T 2l

g A 3 d &

MS BTS PCF PDSN ACR

[1] Crigination

[2] Channel Assignment

[3] AB/A9 Setup

[4] AMO/A11 Setup

_ [5] AM0/A11 Setup

[6] AB/A9 Setup

[7] PPP Setup

[8] Traffic Flow

I 11 . AYgle 2 @ CDMA2000 °] 5543 &l
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MS RAS ACR PDSN

[1] Initial Access

[3] REG-REQ

[4] REG-REP

5] EAP-TLS

[6] EAP-TLS

[7] Flow Setup

(N
[8) Traffic Flow

ag 12 . AYEL 7
WiBro->CDMAZ2000->WiBro

A 3 d &

MS BTS PCF PDSN ACR

[1] Origination

2] Channel Assignment

[3] ABIAQ Setup

[4] A10/A11 Setup

[5] A10/A11 Setup

[6] ABIAQ Setup

/A
[7] Traffic Flow

a9 13 . AUl 8
CDMA2000->WiBro->CDMA2000
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Parameter Value Remarks
doy 100ms MS to BTS
dey 5ms BTS to BSC
des 2ms BSC to PCF
dey 2ms PCF to PDSN
Ay 50ms MN to RAS
Ay 5ms RAS to ACR
dp 2ms ACR-PDSN
it 72ms WiBro Initial Access
dyeq 16 ms WiBro negotiation
dfiow 39 ms WiBro flow setup
dyp 3015 ms CDMA ppp setup time
Parameter Value
Twipro Variable (£Xx 9 AZZFH A= b
Teparazono Variable (X 9 AZZFEH A= b
Ten 5s (exponential distribution)
Tinterval 20 ms (streaming)
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