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Evrim ve Teknolgji:
Simdiye Kadar...

Somewhere, something went terribly wrong




Bundan Sonra:
Telsz ve Mobil!




Telsiz lletism ve I nternet

Pazar buyukltgi

300 milyon
abone kullanici

200 milyon
kullanici

1998 2005

Kaynak: Cisco Systems



Y enl ve Eskl Problemler

? roaming security
backward
compatibility privacy billing
performance redundancy
? ? scalability
| USer accounting
experience  ? ik
quality access
spectrum | N
licenses . Interoperability

compatibility ~ connectivity



Problemler ve Cozumler

-mode  ? WAPrO""m””g Mobile Py oY
~ backward PPME
mobile compatibility SIP  privacy billing
agents ? redundancy 2 ?
performance URP y HiperLAN
- ? scaability
“IPV6  yser BlueTooth i ipya” 2 accounting
Radius experience  “jink  802.11b 3GPP2
CDMA2000 quality ACCESS
. Spectrum  802.1x W-CDMA D";le TTER
? |icenses , Gprs ., 'Mteroperability

3GPP compatibility * connectivity



Problemler ve Cozumler ve ...

-mode  ? WAPrO""m””g Mobile Py oY
~ backward PPME
mobile compatibility SIP  privacy hilling
agents ? redundancy 2 ?
performance URP y HiperLAN
- ? scaability
“IPV6  yser BlueTooth i ipya” 2 accounting
Radius experience  ?jink  g02.11b 3GPP2
CDMA2000 NAT quality ALLESS
. Spectrum 802 1x W-CDMA D";le TTER
? |icenses , Gprs ., 'Mteroperability

3GPP compatibility * connectivity



COzUm Yigini

LS-L7+ WAP, Java, J2ME, ...
L4 Proxy, TCP optimizations
L3 Mobile IPv4, Mobile IPv6, IPv6, ...

L1-L2 802.11*, 802.1x, GPRS, W-CDMA, ...




COzUm Yigini

L5-L 7+ WAP, Java, 2ZME, ...
L4 Proxy, TCP optimizations
L3 Mobile IPv4, Mobile IPv6, IPv6, ...

L1-L2 802.11*, 802.1x, GPRS, W-CDMA, ...
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Y Onlendirme
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Y onlendirme Problemi ve
COzUmU

e Hareketli cihaz her gittigi yerde ayni |P adresini
kullanabilmeli

— Kedntisiziletism, TCP, sunucu

« Varolan yonlendirme protokolleri bunu desteklemiyor

— Hareketsiz Internet
o Sabhit adres, sabit konum

— RIP, OSPF, BGP

e COzUm: Mobile IP
— Cihaz sabit adrese sahip (home address)
— Her ziyaret edilen agda bir de gecici adres edinir (care-of address)
— Her yeni gecici adresi evdeki bir sunucuya bildirir (home agent)
— Bundan sonra paketler gecici adres tizerinden yollanir
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Posta Y Onlendirmes

| stanbul Postanesi

L
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'8 T

|zmir Postanes Antalya Postanesi

e
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Mobil IP

_____Mobile Node

-Mobil evde:

S uctan uca baglanti

Home Network

Home Agent

Correspondent Node
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Mobil IP

0P P -Mobil evde: |
RN uctan uca baglanti

paketler ulasmiyor

Home Agent

Correspondent Node

Access Router

Mobile Node
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Mobil IP

-Mobil evde:

O\ uctan uca baglanti
Home Network -Mobil dolasimda:
paketler ulasmiyor
-Mobil IP;
Y 6nlendirici kesfi
Gegici adres alinmasi
Kayit

Home Agent

Correspondent Node

2.Registration

Access Router

>
.Router Discovery

Mobile Node
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Mobil IP

-Mobil evde:
O\ uctan uca baglanti
Home Network -Mobil dolasimda:
paketler ulasmiyor
-Mobil IP;
Home Agent Y énlendirici kesfi
Gegici adres alinmasi
Kayit
-Gelen paketlerin
mobile tiinellenmesi:
uctan uca baglanti

Correspondent Node

Access Rout
CCess Router_

Mobile Node
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Mobil IP

Correspondent Node Home Agent Mobile Node
CN | MN| vei >
t varis adres
keynak adres | yalcoall on|MN| vei || —
< CoA|CN | MN| v

gercek kaynak adres —
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Mobil IP

-Ucgen yonlendirme;
S\~ uzun yol

Home Network

2 Av‘-/ Home Agent

Correspondent Node

Access Router__L

Mobile Node
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Mobil IP

-Ucgen yonlendirme;

S\~ uzun yol

Home Agent

Regjistration Mobile Node
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Mobil IP

N\
Home Network

Home Agent

Correspondent Node

Access Route

Mobil Internet Protokolleri, Alper E. Yegin

-Ucgen yonlendirme;
uzun yol

-Mobilden CN’ e kayit
-Dogrusal yonlendirme:
en kisa yol

Mobile Node
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Correspondent Node

CN

CoA

MN

veri

=

Mobil IP

Mobile Node

gercek varis adres

ara durak

kaynak adresi

CoA

CN

MN

veri

gercek kaynak adres —
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Hareket Halindeyken...
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Hareket Halindeyken...

i

AP2’.
AP11 /
[
Mobil Internet Protokolleri, Alper E. Yegin
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Hareket Halindeyken...

2

e




Standart Protokol

IETF
Mobile | P calisma grubu

Mobil 1Pv4; rfc2002
— Standard

Mobil |Pv6: draft-1etf-mobile p-ipv6
— Guvenlik problemi ¢ozulmeli
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Birlikte Iderlik Testleri

o Test aktiviteler
— Connectathon, Sun Microsystems, ABD
— ETSI, Fransa
— Ericsson, Macaristan
— Japonya
o Test paketleri
— University of New Hampshire (ABD)
— Ericsson Hungary (M acaristan)
— TAHI Project (Japonya)

27



3G Mimarileri

. 3GPP
— Mobiliteyi L2’ da coziyor (GTP) e X
— 1Pv6 kullaniyor
e 3GPP2
— Mobile IPv4 kullaniyor

« Kore 1Pyal Mobile 1Pv4 X
 Verizon, ABD

— Mobile IPv6 planlari var

. Mobile |IPv6 O
[ |
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Uriinler

 Mobile|Pv4
— CMU (BSD), HUT (Linux)
— Cisco, Sun Microsystems, HP, Toshiba

 Mobile IPv6
— Ticari Urtn hentiz yok
— KAME (BSD), HUT (Linux), Keio U. (BSD)

— Nokia, Ericsson, Compag, Microsoft, Siemens,
NEC
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Diger L3 Problemler



Guvenlik

o Guvenli erism
— Kimlik denetimi (authentication)
— L2 cozUmler
« 802.11b
e 802.1x
« PPP
e 3G
— L3 ¢cOzUmler
« URP

31



Dolasm

e Milyarlarca mobil arag

e Binlerce sarvisve servis saglayici

 Her servissaglayicinin her bir aginda her
bir olas mobil araca gore konfigurasyon
yapmas

e Imkansiz!!!
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AAA

o Kimlik denetimi (Authentication),

yetkilendirme (Authorization), alper@ISSL: OK
muhasebe (Accounting) ey
° Radlus AAA sunucusu | alper@1SS1 ’7VAAASU”UCUSU

e DIAMETER ) A sinucus:
alper@SS/ Vernet

AAA sunucusu =
* AAA sunucusu

AAA istemcisi
AAA istemcisi



Mahremiyet (privacy)

 Mobil cihaz, gecici adresini bildirirse:

— GUNUN hangi saatinde nerede oldugu takip
edilebilir




Adres Kitligl



Adres Kitligl




Adres Kitligl

PDA, cep telefonlari, diz Ustl, arabalar,
nuzdolabiniz, kdpeginizin tasmasi =¥ |nternet!

Pv4 adres alani 32bit =¥ 4,294,967,296 adres

NAT

— Ucuz yamal

— Internet cihazlarinin bireysel adreslenebilirligi, uctan
uca baglanabilirlik tehlikede!!!

COozum: IPv6
— 128bhit adresadlani =9 3.4x1038 adres
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|Pv6 Ustiinl igi

Genis adres alan

Basit ve genidletilebilir paket formati

64bit mimari optimizasyonu

Dinamik adres konfigurasyonu (tak ve kullan)
Aglarin otomatik (tekrar) adreslenebilmesi
Entegre mobil |P protokolU

Multicast desteg



Servis Kalitesi (QoS)

e Sabit aglar icin ¢cozum var
— RSVP, DiffServ
o Hareketlilik yeni ve problemli boyut
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Heterojen Aglar ve Mobil IP
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3G, WLAN

e 3G hiz kedti
— Kore, Japonya O0nde
« Amatelsiz Internet istegi dinmedi

« WLAN
— Lisanssiz frekans (bedaval)
— Y uksek bant genidligi (11Mbps+t)
— Ucuz donanim
— Kablolu Ethernet’ in yeni kardes (tanidik)
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WLAN Servideri

e Yeni servissaglayicilar: Mobilestar, Wayport,
NY CWireless

e Yeni O0zgurluk hareketi:
Herkese Bedava Telsiz Internet Servis
— Alisveislistes:

e Evinize genis-bant erisim (DSL, kablo, T1) $45 (aylik)
 Bilgisayar $500
 Erisim noktasi (access point) $300
e Gucll bir anten $200

— Mahalenin yeni ISS!!



San Francisco: 3G + WLAN
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Teknolojl Arast Gegls

s =
e Mobil IP L2 bagimsiz Mont IR

o L2temelli hareketlilik protokollerinin yetersiz
kaldigi yerde Mobil IP gercek ¢cozim
— |P adresinizi degistirmeden, baglantilariniz kopmadan
3G —WLAN gecideri



| stanbul
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Ozetle

Heterojen telsiz aglar

Coklu arabirimli telsiz araclar

Sesve veri icin ortak altyapi:

Kesintisiz hareketli iletism icin L3 ¢ozim:

Uctan-ucalletisim ve adresleme icin:
Yarinin telsiz ve hareketli aglari icin
evrensel ¢cozum: Mobil 1Pv6



Mobile IP: giving wings to the Internet

Mobil Internet Protokolleri, Alper E. Yeain
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