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BEAM ARG RIS
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*US: NSF, GENI/FIND

-Japan: UJapan, JGN2

«Europe: FP7, EIFFEL
-e.Mobility Post-IP

2" Gen. Internet

Industry adoption for commerce

15t Gen. Internet RFC MIP v4
Security MIP v6
Research Internet Scalability RSVP

Dividing Routing into domains Extended to Wireless
OSPF
QoS?
BGP

ARPAnet
Programme

Traffic management?

IPve. Congestion control?
Mobility?

Location awareness?

NAT
Private Add.

18 [ETF
RFC

1967 1969 1989 2006

rHE Ry WESRBFEBAREBXERLRE

27



BEAM ARG RIS
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TRILOGY : An Architecture for Change
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g 22 (IP Mobility )

B =M% (Autonomic Network)

ek mHE (Green ICT)
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Address Count (/830

2TkIPvALbHEENIGFER

12[:] L] T T T ‘ ]
100 - ——r free pool of large IPv4 /8
=— blocks will expire
'—I_l sometime in 2011/2012
80 F == timeframe _
6':' = L-l N
L
— Il
40 | — |I |
. ¥
I_L. ' = =
- = e . I__L.._,_fl/ P >
20 F S = S I SN e N TN .
| _II— ., |
8
] | L 1 I |
0 —_—
2000 2002 2004 2006 2008 2010
Date
| IANA Pool ——  RIR Pool Projection |

0  http://www.potaroo.net/tools/ipv4/index.html
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IPv4-1Pv65TE

IPVAXL b B 15 2 s 2R T, RAREFRIPVEIERARSE, {22
IPV6#I AL B ATAR R IEAR AN,

#APNICH T, A Z2009F9A :

B 4£3KIPv6 BGPH i % &5 H 4520005, #IPv4 BGP#d £ 5 H
€,32£3000004%, IPv6R&-d4&H 51Pv4fgtt, 1X£0.6%;

B IPVeRZ&fia3k (AS) # B A47504, mIPVAMLASHK B 4
25000, HIPv4AgLL, IPV6M&ASHE B iX243%; ABGN, &4
IPV6 49“ AS# LA A2.5% :

B AZBERZ#®E (BRNAEZSZ—RIEE XFHIPVE) ,
IPv6/VAZ b F0.189 % ( REFE“FEE") .
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IPv4-1Pv65TE

M EHZI0F KA, ANKEIME B ARG IERE, IPvarit (3214
KE) BHFEZZHEME GG T AR —!

AL T AFEARABE ARG, —F 24 At KE F Ko (128k4F)
FT—ARIPH-X = IPVv6, “—5p KR Mk B BA N M43 82 518 ; 7 —FF
AV E AHEAR, RGHAFTRGFI AR, A F ARRKI=M %K
/s o EF (NAT) « A SR LKA K & 5,

IPV6FNATH R ERGE B Rk B BE M bt 45 4 B2, —E B SR A AT
AT RHT RN R85 HM LT EA.

“InBR AR SEEALNGTS (IPRE) 55EA5, A
P T AF R 3 B e FAE LR TR S A X E LA, MER
ST B A AT B AR TS B et 4], 3 KPR EARIE N 44649 Akt

IETFAANATAZE FEBERNGRE. MEEBERNMULEEG E4" 5 E
ZIPV6, #RZNAT.
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IPv4-1Pv65TE

O IETRANATEARSE N TN, KRESAINHE:

B T ER—: NATAH EF#, BaRHFUNEK (1992~2002) . IETFA
ANATEL IR EEA N 3% 2|35 695 A, IPV6F 2 E—#“T1”, &
AREXEE T L 2B T KEIHUNAT, {ZIAABMNATS®
RIPV6Ey M A,

B = NATAZE#, REBEEITHE (2003~2007) . T3 L
70% vA Eeg e ER N A TNAT, £24 B E THRS EXAHGNAT,
% BENATAR —ENATH FARE K, IETFERE], BERER
NAT, &.FBxr L #4TAFEATIE, TUNHARSTRER,

B WE=: NATHA A, (2007~) . MEIPV6AELKMHREL
12, IETFATFRIIANATAE, @ HIAHEPEZ EIPVERR, &2
FENATH), BPNATE6. TR, BIEHHMNAT, NAT66F R T
2009-FIETF# #5348 =] R4,
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IPv4-1Pv65TE

IPv6 NATZ %264 T 25 F 6,45

(1) T%H5, —NMHAPRISPEL T EFTE, NATHEHAKRE
WARTHN, IETFEFNHPIBATKATFZH (22K Y
FEMRA) .

( 2 ) Multihoming, NAT# K B 812 &4F4).

(3) AFBAER, ET—BBF RKTUMKE], NATLTLA,

IETFFF3&38: AL (1) = (2) BAFFEZ4EHIPv6 NAT

094%8, HILLA L2 F R 945 8 2 T IPV6475 2K F 3 ik R AR 1R

Interface, IPv6#jID/Locator ™45 . A B EHEH L Fi&
AR AT
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B S EHERES RS, M/aE BEMNERIEIEI N0,

B FEMERBAREARE, MALERMTRMAE INNBS
KT, FPfeE B ARE—.
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HIP (Host ldentity Protocol)

O MBASK. EALTCP/IP
WXL ESEREZ
[B] 3 o — A~ F By KT B,
FEIPHb AL 6 5 45 AT 15 B
Ik,

O ZA&HIP¥Host Identity4riz
K H Ay, mIPHIEARIR
Simii E .

Process

Transport

= Host 1D

IP address

Host identity

Link layer

y

TCPERETE N NI S 3 FriR

Host Identity

R0 ERLRE AR ) EALAIAL E AR IR

|P bl

< Hosr 1D, port=
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HIP (Host Identity Protocol) 2% iz M

0 HIPZEM%k T AT FIA:
B I BHSaE RSB
B SR a ek
B & %%% (Multihoming)
B EHT e
B AR T BRI 4 PR

00 HIP#Host Identity4ri% 4 128bits ¢4 & -F b e B F, A
F A6 3242,
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L ISP— £& M

O LISP: Locator Identifier Separation Protocol )

O LISPE B —# 3 FID/ILOCSH

B EM, TAZLIPHIE Applcation Layer
Telngt, HTTP, FTP, SMTP
I B 5L E B A &
FAA B, AR { | Tl et
3%, EIDR) A RIS /8 M (end-to-end)
Network L
Fols B Bobk, (2T 2E e
M E, MEIDARfAS '
i Uses Locators Network Layer LISP
AR, mA%ITRE B b
#94% Z Locator £ B LM F Physial Layer
f] 'IJ ﬁ ﬁ #‘I"ia Ethernel X.25, Token Aing
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L ISP— £& M

O LISPEIREA: AF R&ai—/EIDi&f+=—A 4 FLocator,
RE RGN %Muat, A% P M&HNESEfEIITHRES
FEHREDNCEARMIZAEANRNE, BIEGTY R,

O LISPERFRLERFRGRALANE N 23] TALHBHELT.

PI EID-prefix

PI EID-prefix
ITE —-—-..-____, Provider A " Provider X J ETR
10.0.0.0/8 s 12.0.0.0/8
R al0-0.1 £,
— Provider B
&2 11.0.0.0/8 Provider ¥
/" 13.0.0.0/8

(11.0.0.1 -» 12.0.0.2]

| ) [ J

EID-prefix:

: M i -set:
Legend DNS: D -> apping | Locator-set
Entry 12.0.0.2, priority: 1, weight: 50 (D1)

13.0.0.2, priority: 1, weight: 50 (D2)

rHE Ry WESRBFEBAREBXERLRE 54

Locators -» Red




LISP—— £&{

LISPE MR- T vAT FIA:
B S EMESEE BT B
B %% % FE (Multihoming )

B Rl Ty Rt

HE2009412A9010 | T
i11%, Internetizs | 77| |
P HLAEIA F]310972 E )

2, MBS HE W RINALSF z |

N
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BEHEEE (IP Mobility)

PRy i =S

IS FHHEETE

B Zsn: B IPvAthal | 30 IPvet [ DSMIPV6
B M RIEFHS)IPVEX ( Proxy MIPV6 )

F R AT &

B NEMOv6 ( NEtwork MObility )
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IP Mobilityfr i3]

R

IETF ™\ RFC4885 NEMO Support Terminology

RFC4051 MIPve RO analysis e "{I[I'T '
RFC4721 RFC3344 refreshment <4 . RFC4886 NEMO Support Goals
RFC4857 MIPv 4 regional registration - ETF <. and Requirements
RFC4877 MIPv6 Operation with IKEv2 and IPsec . 2006 RFC4587 NEMO Home Network Models
RFC4881 MIPv4 low latency handoff = ‘IH\\ \ R“:"“E NEMO RO Problem Statement
RFC4889 NEMO RO Solution Space Analysis
RFC4068 Fast Handovers for ] S 2005/

REC4140 Hierarchical MIPvo

REC4225 MIPvo RO Security Design
background

REC4260 FMIPvo based on WLAN

REC4283 MN Identifier Option
for MIPvo

RFC4285 Authentication Protoco
for MIPve

RFC 3344 replaced = RFC3344
RFC 2002 2003
MIPvG draft :

1996.2004 1905

X4Draft were
proposed IE]:; ;::IP

MPv6
RFC3775
2004

REC 2002
REC 2003
RFC 2004
REC 2005
REC 2006

I l |
1999 2000

MIP

2005

RFC4205 N[IPv6 MNIB

RFC4433 MIPv6 Dynamic HA distribution

RFC4449 Securing MIPve RO Using a Static Shared Kev
RFC4487 Problem statement of MIPv 6 and firewall

First REC of NEMO WG

mip4 working group setup
mip o working group setup
Mipshop working group setup
NEMO working group setup

IP Mobility support

IP Encapsulation

IP Minimal Encapsulation

Applicable statement for IP Mobility Support

Definitions of managed objects for IP mobility support using SMIv2

2010 Year

Ao 7w v K

Mg EXBBARERELR LR E
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IP Mobilityfr i3]

r'_]

MIP4 ( Mobility for IPv4 )

MEXT ( Mobility EXTensions for IPv6 )

B MIP6 (Mobility for IPv6)

B NEMO (Network Mobility )

B MONAMI6 (Mobile Nodes and Multiple Interfaces in IPv6)
NETLMM ( Network-based Localized Mobility Management )
NetEXT ( Network-Based Mobility Extensions )

MIPSHOP ( MIPv6 Signaling and Handoff Optimization )
Multimob ( Multicast Mobility )
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IP Mobilityfr i

4

o]

HSS ]
SWx
D 3GPP LTE/SAE S6a PCRF
Gxc Bx
< S
. 3G PP LTE/SAEﬁ}ﬂ /ﬁj ;F‘/VC & Operator's IP
s 1 S5 i Services (e.g.
Senvi IMS, PSS, etc.
B A LEA 2 | Sy ] iy Lo
P ]
B I HPMIPv6/DSMIPV6/ =
~s ' SWm
MIPv4 17,'71)( : | 3GSF;|?V§,rAA
HPLMN
Non-3GPP l‘\
Networks \\ Untrusted
< bn-3GPP IP
HSS Access SWa  grp -
P S~ <
.~ 3GPP Access < S6a// e s2c”
’ \\ - S2c¢
o (28BS N Gxc | PCRF
sS4 \
/ \ s12 Rx
MME | s11| | .
G : Operator's IP
Sl-MMe/ |—I—| \ ' 2 SG:I Services
N S10 Serving | PDN ! (.. IMS, PSS
Gateway [ I | Gateway
- S1-U — S5
= PMIP
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BAHIPHINE —FT WL EHRHHETRFE, BT H S8R
I H, RIEBFHP ELARTERNEEANER, BARTAKRSFEALES

FRBAE B b,
AAEH
B BFHFEEH—ARAIPRAEAS ML, HFitiTE1E.
B LHHPELABHEENEGEALE, #A—FIPki, RS
AR P AP LBIZ A6
O % %#ik (HoA, Home Address) — /K A M3k
O #3033k (CoA, Care-of Address) - & B Mk
B E#EFK (IP-in-IP Tunneling)
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R 38 I X,

HER HRIEIE I
(DHAAD)

ZEI R

MIPv4 vs. MIPv6

MIPv4 (RFC 3344)

HA. FA. MN

S Mo X FE K I
DHCP, RXF3BE

32k 4k

Co-located CoA
 Foreign Agent CoA

EECREN
HA - FA,
SRR

Directed Broadcast,
MNAICZ) B A HAR & B

K

MIPv6 (RFC 3775)

HA. MN. CN

IPV64R & & I
KA G HEE,
DHCP, & F#fE
128 rbd¥

Co-located CoA
% 18 7 X X AMALH B
HA - MN,

BT BB

Anycast Addressing,
MNAE]| —ANHA S B &

IPSec
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PMIPv6

PMIPv6 - Proxy Mobile IPv6

Route Update

F{oute\l‘_‘ipdate :
. n—> =S n—>
Movement d Movement
Host-based Mobility Network-based Mobility
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PMIPv6

LMA: Localized Mobility Agent

IP Tunnel MAG: Mobile Access Gateway
A IPinIP tunnel LMA and MAG.

¢ — — - Home Network
MMN's Home Network (Topological
Anchor Point)

" LMA Address (LMAA)

That will be the tunnel entry-
point.

LMM
{Localized Mobility

\ Management)
A Domain
= - . N
MN's Home Network Prefix (MN-HNP e il %
CAFE:2:/64 = "
I - -
| Proxy Binding Update (PBU)
: Control message sent out by MAG to LMA to
i register its correct location
- I
I .; “ e — i o g T =
MN Home Address (MN-HoA '
MN continues to use It as fong as It PI’QW Care of Address (Proxy-CoA)
roams within a same domain The address of MAG.

That will be the tunnel end-point.
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NEMO (NEtwork MObility)

MR: Mobile Router
B Egress interface: connected to the Internet topology

B Ingress interface: connected to the NEMO-link ( within the mobile
network )

MNN: Mobile Network Node

B LFN: Local Fixed Node

B [ MN: Local Mobile Node
B VMN: Visiting Mobile Node

NEMO-Prefix: identifies all nodes in the mobile network

MR_HoA: MR's egress interface on home link
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HEM (Autonomic Network)

Autonomic® A A LA

B Control Loop

B Self-X

Metwark instrumentation

Environmental unsar's f
User contex?t

Application r'equmemnfs -
CoHect
Iﬂferem’.e
I."I Uncertain reasoning
Managed e Iemems
Record . { J..f Bounds and
v I
strategies — Act Ana I},f é _envelopes
.- 'I:
g I Y \
Inform users / { % Economic models

or administratoers
| Rules and policies

._/ f Somme theory
Demde

Riske “"“I?"s's Datrsmn theory
Hypothesis generation

[

Trachea/
Bronchi

Liver

Abdominal blood
vESSElS

Pancreas
Adrenal medulla

=[]
| -ﬁ
»

*Y Bladder and Genitals
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HEM (Autonomic Network)

O BaFEMLEFRF

O

BRI Mg e

B AHAERAERNGRIEAAETIL

B R RNEHALTHAE 2

RS RAR R L

B {24 (Self- Awareness)

B fgfE (Self-Configuring) | *"*Wzif;'m

B Ak (self-Protection) .

B A4 (self-Healing)

B g4 (Self-Optimization ) Breaniaon
B [ (Self-Organization)
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HEM (Autonomic Network)

Business goals/policies

kY
If Ontologies | Learning and r@asoninﬂ

__________ I

7 Foundation—»[Dserve]—»{Compare—+ Bt |

Business policies

Knowledge ‘

=

Policy processing
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"y . 71
v I

Conflict
resalution

Information processing . J _’) o
/W\' k:ET_-_—\E'?—'— \ o nalyis Policy "
8 - ?’g e 1 el continuum
Dol Knowledge generation/analysis itk
= L )
Policies 0 & _5\_ Ct%gfgacts —
=/ .
20900 \@ J@ Conflict
detection

IT
L\\- Deployment

User interface
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- Policy manager  [4————
Palicy context

)

Resources (| '.'_a:‘__“‘
. @éﬁ %,/

Communications netwarks

Context manager
Z . L Control application
Normalized y of intelligence
information :
o — Autonomic manager —_—
Contral Control
r Control
7 3
II| II
Ijormalized | '
} ata Analyza Compare . i
— data actual state Adjustment
4 and events |10 desired state >
Model-based < Model-basad
information ) policy
Processing Maintenance A processng
Support
Y
,:f- iy
(Semantic fusion 'Learning and reasoning) (Policy
and normalization) | Suppert Support Continuum)
Ontological comparison d——»
= 4 DEN-ng models and i 7
Vendar- ontologies Vendor-
specific k 2 specific
data T configuration

Managed resource(s)

-

e —
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ICT -- Worldwide Greenhouse Gas Emissions

LAN & office
telecoms Printers

0 0 tg[ﬂeociglris Fsand
2% 98% A

. The rest of the global
IT industry
Y Fixed-line
telecoms
| " ers | i e O
— . Tincluding cooling) R
\“ ‘~_‘ I
Total carbon emissions IT carbon emissions breakdown

Gartner4tit4(4 7, ICTAT k& & 89 — AL HER T & o RqLak %
HAZ192%, ST LARF.
Source: Gartner — IT Vendors, Service Providers and Users Can Lighten IT's Environmental Footprint, December 2007
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[El——Green Internet

O £2EAAREALEENS(NSF). CISCOF 24z x
O A E9a7

B EERA (OPEX)

B Az —ffbmHdE FHBERR

B HFEREXIRAMIAMNL (hotspot)

The Internet

Video
Distribution
Network

Core Network

S
Access = ::>
Network H—®

=

Metro/Edge
Network

Data
Center

L
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Efficient Clients and
home networks

Green ICT

Servers and
Data Centres

Application
Content Server

Application
Content Server

]

P2 o = Wiran
s et
o PRI, o BRI T
o PO N %T%EEE QJ;_L“AE’?W»& 7‘6%.73 %
S 2 s R o JETH R o JLEHIR (optical bypass)
s RO g e =
g‘m“m@ oo | | REOEIER o R B R | T
° = ) T
o AR o REALEIR (electronic bypass)
o NI R4
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Green ICT

O 4t FT—REFEMEBEAREZA”, effTR Y LM f & 49CO2HE 7]
A2
O ZZ@3E34N0F5 &6 3H:
(1) MAEFE R, GEFEPRLEIFIR, BB EN, FERNLEE
#i g A Kot BB F;

(2) AR, AETEARKRNG A XTEF 69838+ 3. SOA,
J& Pk Faweb servicesr;

(3) EBRHEAAGIRIE M XA I IE IR,

O ZHGFHLET, 2)2020FICTATLECO2HEAZTIMME FT492% JU
Fiem—4% ; BEIE, FIAICTEARGBRRE D , 6484 23R R54E
BCO2HENX F, B KL7.8Fk (GtCOe) vh, WA AMEEFF
#CO2HER T K.
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