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Why IPV6?

e The real reason for IPv6 Is that the IPv4
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addresses are rapidly running out
— assigned IPv4 addresses: ~110 millions (Jan 01)
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Why IPv6? (cont.)

* [IPv6 provides new features
— virtually unlimited addressing space
— native support for mobility, security, multicast, etc.

— plug & play

e The cost of a “non-transition”

— the use of private addresses and NATSs breaks end-to-end
transparency (failure of some applications & loss of flexibility)

— enhancing IPv4 to make it IPv6-like is costly
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But...

* [IPv4 and IPv6 do not interoperate
— IPv4 applications do not work with IPv6
— IPv4 nodes cannot communicate with IPv6 nodes

 The applications have to be modified
— a lot of work still has to be done......

It is likely that IPv4 and IPv6 will coexist for a
long period of time

— how to enable communications among IPv6 islands isolated in the
IPv4 world?

— how to enable communications between the existing IPv4 world
and the new IPv6 world?
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Managing the transition

e Several transition mechanisms are already
available

— Dual stack hosts, routers, Application Level Gateways and NATSs
to allow IPv4 and IPv6 co-existence

— Automatic tunnel management tools to carry IPv6 on top of the
IPv4 Internet

e Different combinations of the available tools
can be used to cope with a wide range of
transition needs

 The transition can be an opportunity for all kind
of Internet Providers —_
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ISP motivations

e Backbone ISPs in the international market:

— plan to expand within developing countries where the lack of IP
addresses is a big issue

— want to offer transit services to local and regional ISPs which
already started IPv6 experiments and deployment

— wish to increase their relationships with other peer or upstream
providers which decided to start with IPv6 experiments and
deployment

— have interest in participating to the creation of the new Internet
since the beginning
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ISP motivations (Cont.)
 Wired ISPs addressing the corporate market:

— see a growing number of customers which cannot get all the
global addresses they need

— do not like the growing number of NATs within their own networks,
that is making any new service design and offering more and
more complex

— have interest to cooperate in R&D with customers sensible to

Innovation — looking at actual customers as well as to potential
customers
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ISP motivations (Cont.)

 Wired ISPs addressing the residential market:

— foresee an impressive growth in the always-on services demand,
that is a growing number of global IP addresses

— envision new service opportunities that they want to explore since
the beginning

— take care of user communities that are computer experts, Internet
specialist and innovation oriented
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ISP motivations (Cont.)
e Wireless ISPs:

— care more than any other ISP about the scarcity of global IP
addresses

— can support easily and effectively mobile terminated calls, always
on applications (alerting, urgent notifications, push services,
location-based based services, etc.) and transparent roaming

— have unique opportunities with the 3 generation and beyond
perspectives

— can benefit of optimized Mobile IPv6 features
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Who cares about IPv6

IPv6 address allocation
updated at 29" October 2001

6Bone pTLAS official STLAS
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TILAB approach

o Started with the 6bone experiments since the
beginning

e Continuing the R&D activities, to build IPv6
native networks (IST project Euro61X)

e Supporting all IPv6 activities within the
Telecom ltalia Group
— IPv6 sTLA management for all the Group

e Offering IPv6 services to enterprise and
residential users
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The 6bone network

e 6bone is a worldwide experimental IPv6 network
— mainly built on top of the Internet (tunnelling)

— to provide feedback to the IETF and IPv6 product developers
based on test bed experience

Backbone

BBorne growth
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| — pTLA sites 811
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TILAB’s 6bone site

e TILAB Is connected to the 6bone
as a backbone node since 1997
— http://carmen.cselt.it/ipv6
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6bone access through TILAB

O Backbone site

@ Transit site

O Leaf site

== |nternet

== |Pv6 over ATM PVC

e
« TILAB provides 6bone accesis”tjo
several sites in Italy and abroad

BROADCOM-

« Three kinds of connections /O

— tunnelling over the Internet <= v )

— native IPv6 over ATM PVC S
(Politecnico di Torino, Tele
Italia, INFN-CNAF)

e An IPv6 Tunnel Broker service is
available for residential users

* Routing
— static towards the leaf sites
— dynamic (RIPng) towards the transit
nodes (e.g. Politecnico di Torino)

 Addressing
— TILAB manages its own IPv6

addressing space as an ISP
TELECOM LAB
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TILAB IPv6 tools

BGP4+ peering status

mm received Route Entries Traffic Stats
total | pTLA [sTLA Junaggr Jinvalid
\UUNET-UK | Ghone-gw! [158.43.133.254 | 1840 | 61| 24| 25| 12 | Click Here
6COM | Bhone-gw! [123.213.128.90 | 561 | 22| 2| 11 9 | Click Here
'VERIO | Gbone-gw! [19z.220.249.249| 2914 | 18| 5| z| 11 | Click Here
JOIN | Bbone-gw! |128.176.191.66 | 1275 | 13| & 3| z | Click Here)-
SICS | Bhone-gw2 [193.10.66.219 | za3s | 8| & | 2| T
\ATT-LABS-EUROPE | Ghone-gw! [195.33.32.1 | seza | 8| & 2] | | Click Here
IBERKOM | Bhone-gw! |141.39.66.3 [ 3320 || 6 2] 2 2| | Click Here
[ESNET | Bhone-gw2 [198.128.2.27 || 293 [ e =l 4l I —
IDIGITAL-CA | Bbone-gw2 [204.123.2.236 | 33 | 4/ B0 [T —
INTOUCH | Bhone-gw! |21z.19.192.218 | aesa | 3| & 00 [T
INTTECL | Bbone-gw2 |152.65.245.65 | 497 | 2| &0
[STEALTH | Ghone-gw2 [206.252.222.78 | sooz | 1| &
JENS | Bhone-gw! [165.76.8.67 | 2713 | 1 o
ISI-LAP | Bbone-gw? [135.32.146.11 | 4554| 512000

29000

2500.0

ESCICI.CI

R o

Wed

Tue
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TILAB IPv6 tools (cont.)

Y Routing entry detail: Sun AUG 19 2001, h.22:50 - Netscape -0 x|

File Edit Wiew Go Communicator Help

ASpath-tree,

. . AS Path:
BGP4+ routin g monitor DIGIT&?—C& {331 - DISM-LES (227 - ABILEMNE (11537)

Routing entry(es):

#* The whole BGP4 + table - Netscape

File Edit Yew Go Communicator Help 7 Last 24h ABILENE history: Sun AUG 19 2001, h.22:50 - Netscape -10] =l
= BGP
TR T TE Tl METT il Sereri g . status File Edit “iew Go Communicator Help
E Valld ] | .::::::::::::'fh-.::::'_.r""}.::::'_.r""
retecomias The who 3FFE:3700:: /24 (ABILENE)
LWpdated ¢| This page
. Suardini a | Current status: raute present
: Current AS Path: DIGITAL-CA (33) - DISH-LES (22) - ABILEME (11537
E Local coant
| TILAB | __rcisitarca : Last 24 hour report
CISHLES .
Unavailability (n path unawvailable detections/n zauples): 0.3%o (1/289)
SHTTL T . Unstability in_path changes/n_zauples): 0.7% (2/289)
MIEH .
—  ESMET . T
[ R : Route distribution:
‘—l: AP AM JF
KOREM o Frequency AS path
= SIcs .""> 90,3% (26l /289 DIGITAL-CA-DISN-LES - AETLENE
L LUMHIMETT 9.3% [ 27/289) ESNET - 6TAP - ABTLENE
—  AS1257 0.3% { 1/289)  Tnavailahle
- SMS
L— asi7as
B ITESM Thiz page haz been created with ASPath-tree v,2.2, developed at Telecam Italia Lab (farmerly
—  STEALTH — BEME F52 — | CSELT) by Ivano Suardini and Paclo Fazana,
- AEEZR13
= LULUMET LK Local contact: TILAR IPWE Graup
4| |

[ == IDocumnent: Daone = (== |Document: Done




TILAB IPVv6 tools (cont.)

e “ping-view”, to collect and display IPv6 reachability

statistics

— Geographical aggregated views and historical views

Last update; 22/06/2000 h. 12:00:01

[ reachability table | EALC | back |

Backbone sites reachability

Aggregate quality parameters

Group RTT4gs, - last 7 days (ms) Trend Graphs

AMERICA-NORTH 553 3 ]

AMERICA-SOUTH 2544 £ U]

ASIA-PACIFIC 1007 = L]

EUROPE-EAST Node Loss R‘I‘I’aug RTT7gq | Trend | Graphs

EUROPE-WEST [ms) 7 daysims)
ETAP, loint effort between ESnet and CAMNARIE (LUS) . o
Ping address' 3FFE:3900: 11 o 0% 725 | 726 | & | [l
AMS-IX, Amsterdam Intermet Exchange (ML) . o
Fing address: routeserver ipys . ams-ix.net 8 5% 236 402 J' m
APAN-KR, Asia Pacific Advanced Metwork (Korea) (KR) [® o
Fing address: dasmaon kaist kr.apan.net : 0% 1122 1105 l' m
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IPv6 Tunnel Broker

The client provides
minimal configuration

information
Client Tunnel Broker DNS Server
https rsh
.............................................. >
@ >
Dual-Stack : 2 :
: Tunnel Broker configures
Node : rsh client, DNS and the
selected Tunnel Server
; 3 V
The tunnel is now up
and working R4/6
R4/6 _
Y Wide area IPv6 network
S ::> (6bone, 6REN, etc.)

R4/6

Tunnel Servers

Service model developed within IETF by TILAB . SS=STELECOM LAB




IPv6 Tunnel Broker (Cont.)

First implementation developed

By TILAB (Feb. 1999)

: THLAH EPwE Tunewe] Broker Adiveres Lralssn - Micnasall Inkernel Explones
Took  Help
2 2] 3| Dseach [EfFevorkes (PHstory | She S ] -

Bdress |-E:| Pkt ;e darienn, ¢ gall i e gh-being Bk TS

Fl=  Ecik  viem  Favonbes

| sapack - = -

TILAB IPv6 Tunnel Broker Administration
Tunnel Broker Database & m
Software Location

Drygnamle L
mES0L Host @ camen casl.il P Domair
mSaL Wser ; undel
mE0L Pass ; undef
mSaL DB ; TurnalBrokes w
Softarare Distribation ; fusel docal'scopdsfipsth! Humber of A
cgi-bin Directony : fusrl Nocakfeesscoi-hind m
Tuneel Broker Adminkstrabonks)

Mumiber of T
falmln Hostis) faldnis) :

Adlrmidn E-Mail Addris) @ vano guardaiceelt i, M
pank fazanod@ceet i

Numbaer of 1
T e I T Tor v

]

/3 Tunnel Info - Microsoft Internet Explorer

> 6700 users

(Oct. 2001)

=

j .‘("J?GD

J File Edit ‘Wiew Favorites Tools  Help
J $Back + = - 2 ot | ‘Qisearch [GFavorites & fHistory | e S o
J.ﬁ.ddress @ htkps:ffcarmen, cselk, ikfogi-bingth, pl?oper=tunnel_parameterstsid=guardini, EZXEKWD
zeeecomeas |Pv6 Tunnel Broker
Tunnel Info
The server side of your IPvE over IPvd tunnel has been created and is configured as shown in
the following table.
Mote that the tunnel has a limited lifetime (e, 1 week).
| Tunnel Info
| Serer|Pvd Address | 163.162.170.170
| Sewer|PvE Address | 3ffe:1001:0001:b000::7
|Ser-.fer IPvh Link Local Addr| feBl::aja?:aaaa
| Client IPvd Address | 163.162.15.20
| Client IPv5 Address | 3ffe:1001:0001:h000::6
Client IPvE Link Local Addr | feB0::a3a2:0f14
| Expire Date \Mon Aug 27 15:37:01 2001
|@ Done

=l

I_ E |4 Internet v

Service available at: https://carmen.cselt.it/ipv6tb
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Moving to commercial offerings

e Early to forget IPv4...

... but several enterprises, ISPs and even
“smart” residential users are beginning to ask
about IPv6

e Space for actions to
— stimulate a growing IPv6 usage and demand
— contact the first potential “IPv6 customers”

 TILAB launched the ngnet.it initiative to offer:
— free trials of basic IPv6 services

— consultancy, support and tools for organizations approaching IPv6
deployment

== TELECOM LAB
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The ngnet.it initiative HNJpet.It

Other IPV6 Networks Based on 2001:06b8::/35
X 4 A X 4 A to residential clients:
R4a6  |R46 Networking services:
®_ | * IPv6 Tunnel Broker
Ferbrise (o Rag TEIO0T ola Lo + IPV6 DNS
I'd Application services
R46 Slepr://iGC . o WWW, ftp
e Chat (connected to IRCnet)
¥ v Center . News
Residential * E-mail, games on-line
Clients (coming soon)

to enterprise clients:

IPv6 Address space assignment and reverse DNS delegation

Managed IPv6 connectivity

Consultancy on IPv6 address plan, transition strategy and network development
Cooperation in IPv6 R&D projects

Network and service monitoring tools

E==STELECOM LAB
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ngnet.it: IPv6 chat service

a irc.ngnet.it home page - Microsoft Internet Explorer

J File Edit %iew Favorites Tools  Help Only lPV6

J s Back ~ =5 - @ ﬁ | QSEarch (3] Favorites @Histnry |%* 5 % < 2 L UserS WEIcome!
J.ﬁ.ddress @ hkkbps ffire nanet. it efhome, hkml L—’\A

ngnet_“: Chat over IPvé

chat | news | forum | more t

Tl s

22-29 October week users

Versione Italiana
ng net.it aoffers an ExRpeErinm

St - st - - - . - -------- -------- -------- . -------- -------

p Introduction Our IRC server is linked to the . ) ; 3 : ¢ ;
p Software communicate with all the Interr & g s
» IRCH Statistics ' =

. . _ R
p HOw to... The ngnet.it IRC server is avail:
p About us is intended only far thaose whao w4
p Contacts.. project. o Sy Sat Fei Tes Wed  Tae Bew Sam Sap Pl

For the users that are looking for an IRC server working on IPw4,
wie suggest to use "irc.tin.t",

carmen.cselt.itfipvo H

. B ey o}
These pages provide all the ir
IRC server, the software requ

statistics for the chat service, ek
Have a nice Chat over IPvEI & &kl

For any prublem cu_nc:erniﬂg th T s

Still using IPwd. You need |FwE to chat!

#

k. Wer Sy B Ban Mo Mg fer PR iy Dee B b S s Al

E2001 Telecarm talia Lab S.poA. Tuti i diritti riservati.

Aowvisi Importanti. Domande e commenti al Webrmaster. ELECOM LAB
ITALIA
|@ |ﬂ Inkerret 4




Market demand for IPv6

« More than 40 companies have applied with
TILAB for IPv6 services since the launch of the
ngnet.it web site

 Mainly Italian enterprises and ISPs
— willing to make available on IPv6 their commercial IPv4 services

— willing to envisage the maturity of the available IPv6 technology
for the deployment within their organization

A few public organizations

— needing support to experiment IPv6 in national and international
R&D projects
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For further information....

 [IETF ngtrans working group

— http://www.letf.org/html.charters/ngtrans-charter.htmil

* 6bone
— http://www.6bone.net

e IPv6 Forum
— http://www.ipv6forum.com

 Telecom ltalia Lab Official IPv6 Site
— http://carmen.cselt.it/ipv6 (IPv4)
— http://carmen.ipv6.cselt.it/ipv6 (IPv4 & IPv6)
* ngnet.it
— http://www.ngnet.it
E=STELECOM LAB
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