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Advantages to aggregate the industrial crfﬁriiﬁﬁm

« Cloud services:

Cloud storage, Cloud server
« Content services:
applications store. online
video/music/ reading, etc
ICT applications:
Bestone,government/enterpr
ise applications

« Broadband: more than 90
million

« Mobile: more than 160
million, more than 69 million
3G user

« Fixed line telephone: 163
million
(until end of 2012)

Tele-capability open « The globally largest IP

pltform: - backbone network and
Open capabllle:s of e CDMA mobile network
rSII\;Is;MmI\gStI/\(/:c:Lc:QPOS|t|on| « Urban coverage rate of 20M
rgsoux;es broadband reach more than

« Unified supporting 80%, general bandwidth is
services: unified 8M
portal/authentication/manag * The largest scale of IDCs(400
ement/billing above)
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Practices review and milestones ‘? f!ﬂﬁlﬁ

« CT are now facing severe IPv4 address shortage issue. We will run
out of IPv4 address in the near future.

« We have been working on IPv6 since 2001.

Buid IPv6 MAN  Parficipatein ~ Carmy out CNGI Provide IPvéservie  papicipatein
experimental CNGlproject  infernational in Changsha, Wuxi,  new CNGI
base communication etc project

test

l S I e % %

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

R —_—

Build IPvé Build CNGI Carry out CNGI Carry out field trial,

Experiment Network service/application introduce IPvé6in

al nefwork fest Shenzhen Universiade
FEBESEARXT

IPv6 Field Trial € 1ae%

O CT has started end-to-end IPv6 field trial in Jiangsu, Hunan and Sichuan
provinces since 2009.

O Coverage: backbone networks(CN2 and 163), related metro networks
/mobile networks, and data centers.

 R#0

s -—@_\_x

-

DSLAM é
&
HG
PC_ -~

WHRA

(prme ) (weme ) ((zerz ) (uzEs )
L R A

2013/8/20



Objective for IPv6 Commercial Deployment (e e

CHINA TELECOM

Overall Objective

@ Provide commercial IPv6 network for Internet services and end users
@ Promote IPv6 transition technologies and the mature of industry chain via large-

i scale commercial trial

Phase | : Phase Il :
Commercial Trial Lcrggg 1° ﬂgo?gploy
2012-2013

All the MANSs in the country
will be upgraded to IPv6,
except for a few MANSs in the
west and north.

Upgrade all the backbone
network, and the middle-east
metro network to IPv6 first.

We will have more than 3

million IPv6 subscribers by the W‘TI'WI” T;VS mgre t.:;an 8b
end of 2013. millions IPv6 subscribers by

the end of 2015.

PR RA AR 5

Transition Requirements to IPv6 € 18es

O Solve the IPv4 address shortage issue

O Promote IPv6 deployment and new technologies for the
next generation Internet.

O Select matured technology for large-scale deployment
O Support smooth transition from the long term

O Support end-to-end IPv6 service provisioning for content
providers.

HERERAXT
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CHINA TELECOM

Overall Architecture

IPv6 self-provided services, IPv6
CP/SP

ChinNet: Dual-stack,
CN2: 6PE/6VPE

transition device
Mobile network: Dual stack

P N\ RDSY & FTTH

Mobile Handsets: Software

Syst g | LAN i upgrading/Chip-based solution

R / m j CPE: remote upgrading or replace
& A EHE with a new CPE along with FTTH
— I 9 75 A _
upgrading
o A AR A
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IPv6 Service Provisioning(1)

Broadband Access
Current Coverage :
Jiangsu, Hunan, Sichuan

Planning coverage (2013) :
more than 20 major cities,

including Beijing. IPv4/IPv6
Shanghai, Guangzhou, etc. | BRAS/ Inte/rInet

IDC Service

Current Coverage : 6 IDC
in Shanghai, Jiangsu and
Zhejiang.

Planning coverage (2013) :
More than 40 IDC in major
cities

Current Coverage : 5
provinces including Beijing,

Shanghai, Guangzhou, s =
Jiangsu and Sichuan HERERAAT
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IPv6 Service Provisioning(2) €
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CHINA TELECOM

* MPLSVPN 7

HEAREEALNT

IPv6 VPN Service
Current Coverage : Beijing ;

Shanghai, Suzhou,
Shenzhen
6VPE 6VPE Planning coverage (2013) |
— = E’ More than 30 major cities
==

China Telecom IPv6 Transition Consideratioﬁe

FE e

CHINA TELECOM

o CT will incrementally upgrade existing network to IPv6 , rather than in a

clean-slate way.

o Different transition mechanisms will be adopted for different scenarios.

Backbone Network: Dual stack
End-to-end dual-stack field trail has been
conducted since 2010.

( MAN Network: Data Center/ICP:

Upgrade the network to IPv6
in the first step , using
tunneling/CGN to support
IPv4 service provisioning.

to support IPv6 users

(NATZZZ} ;tjr?rl?elin ) Dual stack+ Translation
based solution ’ based solution

Adopt translation-based solution

communicating with IPv4
content, and vice verse. j

~

HERERAXT
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NAT444(CGN) Deployment © 1aen

O NAT444 can greatly alleviate
the pressure of IPv4
shortage problem.

» Deploy CGN on the edge
of IP network

DNS 1Pva - PP > Offer IPv4/IPvé connectivity
E== d -
5 %‘!A to end users.

I' > Good compatibility with

BXITLN %

existing CPEs

= / > Little impact on end-host
= ¥ upgrading

EHWEANAS EWENAPS C+rWBSHA -

HEAREEALNT

Tunneling Technology for IPv6 subscriber$ *‘ﬂ@"ﬁ

O Deploy IPv6-based tunneling transition technology for broadband
access users.
» DS-Lite: make use of IPvé network to provide IPv4 service accessibility

» Lightweight 4overé: extension to DS-Lite to further offload CGN to
distributed CPEs.

O Key feature
» No dependency between IPv4 and IPvé addressing scheme
» Promote IPv6 upgrading in our network

» Better scalability from the long term
PCP/DHCP

IPvé6 |
BNG

Tunneling Concentrator

IPvé IPv4 Port Range
2001:db8::1 192.1.2.3 1000-1999
2001:db8::2 192.1.2.3 2000-2999
TR R AT 12
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Collaboration with content provider © 1aes

O CT has upgraded the official website to IPv6.

O Collaboration with Top-10 content providers, e.g.
Tencent, sina, etc. Upgrade the major data centers to
IPv6 in the first step.

O For small-to-media content providers, offer a
translation platform (called Smart6) to support IPv6
users to access IPv4 content, and vice verse.

R — e T N 13

SONY IPv6 VPN ) A

O CT has provided SONY with IPv6 VPN service in five cities (e.g.
Beijing, Shanghai, Changsha, Wuxi, Shenzhen, etc.).

O 30 more cities will be covered by the end of 2013.

I1Pv6 VPN service

Phase two: Large

Phase One: Data
Center

. | v
0 |
< i i 1
o= /( = L | =
~—————— B = S | / ~——=
] N i Arcstar
| Global IP -VPN —

Phase three: small
Office

l‘%:m
-
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Important IPv6 Activities ©1aes

O We have deployed IPv6 in Shanghai World Expo, Shenzhen
Universiade , etc.

O In 2013 Boao Forum for Asia, Smart6 and DS-Lite have been
applied to offer IPv6 network access.
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M2M Applications © 1888

O Explore the M2M application in IPv6.

» Launched the first IPv6 M2M application in Hunan Province : Smart
agriculture monitoring system.

» More M2M applications: traffic monitoring. smart environmental
protection, etc.

: — R — — _ _ Environments
Agn(_:ult_ure ] fon Lk o s—— Protection
MONitoring  weeimm =i = g —

o
Smart
Traffic mining
Minoring

ERERALT
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China Telecom IPv6 R&D € 1ae%
IPv6 new
applications IDC nejwork/ New Apps —
ICP/IDC Transiti _ | |
on platform &
ChinaNet CN2 L B
Network Architec 5
ture evolution 52
[ —— ] o
Network Upgradi —T #
ng strategy Metro I#Ietwork Mobile Network — 45
: - P | ]
Lislusteeirls [ Wireless Access
transition mechan Access[Network Network
ism —
IPv6 support on | phones | CPE | ----- App
Imobile phone/CPE
End-to-end Research on IPv6
FEBEEEAAT
: HEAH
Current R&D Topic © 18k

Q The overall architecture for IPv6 development

Q Network Transition Strategy for China Telecom

(O How to deploy the IPv6 transition solution

Q How to attract IPv4 service migrating to IPv6

Q How to make use of the new features of IPv6

Q How to solve the end-host upgrading issue

Q How to guarantee the network security and traceability

HERERAXT
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IETF Activities
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CHINA TELECOM

Working Group
ltem: 3

O

IPv6 Multicast
Transition:

IPv6 multicast
address format,
tunnel-based and
translation-based

——

IPv6 Supporting
Technique:

Syslog mechanism,
PCP-extension

> multicast <

Working
Group ltem: 2

S—

Working
Group ltem: 2

HERERAXT

IPv6 semantic
usage:

Semantic
framework,
IPv6 semantic
use case

S

Discussion
draft ltem: 2

S AR AT

CHINA TELECOM

CCSA Activities

IPv6-based Next Generation Internet Architecture

Addressing DS-Lite Lightweight 4over6 CP/SP Service
_ Translation
DHCPv6 Option «  Technical » Technical
e e Specification for Specification for «  Technical
IPv6 Addressing DS-Lite Lo RE Specification for
Specificationfor | pLcpys extension ¢+ PCP extension for CP/SP
Broadband for DS-Lite Lightweight 4overé Translation
Service + Radius Extension mechanism
for DS-Lite
HEBERARXR

2013/8/20
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IPv6 and Smart Pipe € Faes

O Fine-grained management -- user level

» Apply different policies for end users
according to different types of IP

CRM acc
addresses. [

service

O Multidimensional awareness --
application level manage

» Apply differentiated QoS policy for
applications, based on different
application traffic patterns and transition
technologies

e

i
Policy | &)

Schedule e O

o On-demand guarantee -- user and A“th‘e"ﬁa ?‘;
. . ion
application level

» According to different end-user IP 1Pv6 enabled
addresses, transition technologies and
traffic pattern, apply unified QoS policy
and deployment strategy for both end

users and service platforn'h@%fé% AT

[
s

@® 1rv6 identifiable

How SDN can help ‘? ?E]@#E

O Software-defined networking (SDN) is an approach to
computer networking which abstracts the hardware of the
system, the control plane and the data plane.

Figure1 Software-Defined Network Architecture

APPLICATION LAYER Application layer: Different app logics to
control the device/resource can be applied

Busingss Applicafions

easily via the open interface in the Controller

CONTROL LAYER ] o
Control layer: consisted with different

components and can communicate with
the underlying devices using Openflow

Cortrol Cafa Plang interface
(e.g., OnenFlow)
INFRASTRUCTURE LAYER

Nefwork Device

Network Device Infrastructure Layer: consisted with
Network Device Network Desice multiple forwarding devices.

Source: ONF white paper, April 13, 2012 SEEEEFAAT
a %
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SDN use case for Telecom Intelligence‘e Faes

APPLICATION LAYER

CONTROL LAYER

NFRASTRUCTURE LAYER

MNatwork Davice

Source: ONF white paper, April 13, 2012
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Transport'\,
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vettoperated Srd party

Service Open Environment
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Service
control and
pport
capabilities
N
Y\ Transport
\ control
| capabilivies

1 g i 4 | SR
Conten specortatrcemens Enorcement
G

(] Trarspert/
content delivery

Layer

O NICE is enhanced NGN network architecture (ITU-T)
O SDN can help improve the intelligence in the network, offering more flexibility for

applications

O SDN can reduce the cost for operators when launching new services.

O S-NICE scheme has been approved in the ITU-T SG13 meeting, and is under

researching.

HERERAXT

SDN use case for IPv6 transition
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Figure from IETF public presentation

Dual Stack Dual Stack Dual Stack
Network Network Network
€ DualStack & =
m Network i Iz
1Pv4 IPvE
Cnly Only IPvE-Only
[ 25 (2] 5] £
o - ==
Dusl-Stack Dual-Stack Dual-Stack IPVE-Only
Users Users

Users Users

IPv6 Transition Vision from IETF

v

» Avariety of technologies and equipments are used during different IPv6 transition stages

» [Pv6 transition tools exist but introduce new issues: no unified technology and equipment
can support all the IPv6 transition technologies during the whole IPv6 transition period

SDN can be used to tackle the complexity of unifying existing IPv6

transition technologies, making better use of address/port resources,
and achieve resource flexibility.

HERERAXT
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Towards Next-Generation Internet Architecfﬁgﬁsﬂﬁ

Future-IPv6 Internet

I Manageable ) & o 35 4y 71 5
- ',_'I.

on ’ ’ Il'l\".'»
- '_:I'r:_ | by 2 A

fi 8/ L BN ] 5 Mo [
l Intelligence }
: fr— i1 8L/ L AR A

Provide a unified interface for upper applications, and coordinate with
control layer for controlling network resource

ik TPvdsfedi g I Virtualizati

=\ Based on the policy control and resource scheduling, guarantee the
~/quality of service optimized for transmission efficiency

Fully support IPv6 transition, enable the network clouding for
Transport-layey . . . X .
intelligent forwarding and intelligent control

HERERAXT

Outline € 1ae

O Current Practice in China
Telecom

O Roadmap for IPv6 Transition

O Suggestions and Conclusions

B AR A 1
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Challenges © 8¢

End-to-End Network Upgrading

1o Different networks and services have distinct requirements in
i IPv6 upgrading. We need to select proper transition solutions
for different scenarios.

EO More than 2000 devices, over 180 systems need to be
i evaluated, upgraded or replaced in our network.

(‘ Most existing CPEs can not support IPv6. It will cost a lot for
| operators to replace them one by one.

(* CDMA mobile handsets are still lack of IPv6 support.

___________________________________________________________________________________________________________________________________

Ec‘There are still very few IPv6 contents. It is difficult to
i attract IPv6 users with limited IPv6 contents.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

HERERAXT

Lessons learnt € 1ae

O IPv6 migration is a systematic project, which need to
cooperation among different components and the whole
industry chain.

O Although there are different solutions to solve IPv4
address shortage problem, IPv6-centric transition will
bring benefit to promote IPv6 development.

O For IPv6 service provisioning, supporting system
should be flexible enough to deal with different
scenarios.

O To reduce the risk of IPv6 upgrading at the beginning,
cooperation between ISP and ICP should be
encouraged.

HERERAXT
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Conclusion © Faes

O We believe IPv6 is the future
» Reduce the cost for CGN in the long term
» More scalable, automatic
» Prepare for the future Internet of Everything

O IPv6 Migration is in the way
> Faster, Smoother, Easier

O We need to work together for the future

-

HERERAXT
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