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IPv6 Progress in 2011

Network Trail and Test

8 provinces are involved  in network trail and 

test, including IP bearer, metropolitan network, 

IMS etc.

End-to-end test are being done in lab before 

trial, inluding LTE, service network (WAP GW ), 

BRAS etc. 

TD Chip and Terminal

ZTE U900, first IPv6 TD test terminal, successfully 

access the commercial 3G network in Beijing

A new IPv6 TD chip and terminal are being tested

Innovative IPv6 Migration Tech.

BIH/PNAT is adopted as RFC6535

LWIG is becoming a new WG for IoT

TR23.975 is approved in 3GPP

IPv6 Address

Obtain /20 IPv6 
prefix

CNGI Project

Complete two 
service development 
project
 Universal Service 

Platform 
 Homenetwork 

servive

https://www.ietf.org/


4

Large-scale IPv6 Network Trial

 Network trail and test are in 8 provinces

Jilin
•IP Bearer Network trial

HeNan
•IP bearer trail in 2 
metropolitan network

JiangSu
•Wireline Access trial

ShangHai
•CM-IMS system trial

ZheJiang
•PON, WLAN trial and test

GuangDong
•IPv6 Metropolitan network,
including2G/3G,WLAN,Wireli
ne access network

SiChuan
•IP Bearer Network
•Wireline access

ChongQing
•Trial dual stack in
DSL/PON
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IPv6 Trial Solution - GPRS

• GGSN distributes IPv4 
private address and  IPv6 
address for the terminals

IPv4-only Servers

IPv6/DS Servers

IPv6

• BIH module provides IPv4 
address for the applications 
in the terminal, and 
translates it to IPv6 address

BIH

NAT44

NAT64

RAN Core Network IP Backbone Content Servers
（DS/6vPE）

Terminal

DUAL STACK SGSN GGSN

PNAT/BIH

IPv6

IPv4

• Dual Stack:   
distrubite IPv4/IPv6 
for subscribers

SGSN GGSN

• IPv6 only 

IPv4-only Servers
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BRAS

HG
L2 OLT

IPv6 Trial Solution – Wireline Access 

• L2 CPE:  Terminals request IPv4  and 
IPv6 address from BRAS directly

• L3 CPE:  CPE requests IPv4 and IPv6 
address from BRAS for its WAN, and 
requests IPv6 prefix using DHCP-PD for 
the terrninals

• Dual Stack Servers

IPv6

IPv4

AN MAN IP Backbone Content Servers
（DS/6vPE）

Terminal/CPE

BRAS

CPE
L2 OLT

• Dual Stack Servers

IPv6

IPv4

• BIH / DS-Lite should be  supported in 
CPE 

• Translate or encapsulate IPv4 
packets

DUAL STACK

BIH/ DS-LITE/4v6

• NAT64(BIH) or AFTR(DS-Lite)
• Translate or encapsulate IPv4 

packets

IPv6

IPv4

• Dual Stack:   
distrubite IPv4/IPv6 
for subscribers
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IPv6 Trial Solution - WLAN

Allocate IPv4 and IPv6 
addresses for terminals 

IPv6

IPv4
DS service platform

IP Bearer Network

Service network

AC
AP FW

 based on dual stack

 dual-stacked ACs to support IPv4/IPv6 access.

 Portal system is also to be rebuilt or upgraded to realize IPv6 

authentication.

Portal

IPv6

IPv4
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Develop TD chip and device, provide TD access in 
commercial network 

Promote TD device chips to support IPv6

 Cooperated with Marvell, the second TD chip

prototype is tested

 With the chip, more IPv6 TD devices prototype

will be tested later

First Time IPv6 TD terminal accessing to the commercial 
network

SGSN

CNG
I

Service 
platform

DNSRouter

GGSN

CMNETDNS

HLR

NodeB RNC

BTS BSC

First IPv6 capable TD
terminal to access to
the commercial
network

Upgrade the current
equipment to
support IPv6

Work closely with 
ICP to promote

IPv6 services

 2G/3G commercial network in

Beijing is upgraded to

support IPv6

 TD device, ZTE U900,

successfully access to the

network

http://image.baidu.com/i?ct=503316480&z=0&tn=baiduimagedetail&word=marvell&in=25357&cl=2&lm=-1&pn=5&rn=1&di=22364560290&ln=2000&fr=&fmq=&ic=&s=0&se=&sme=0&tab=&width=&height=&face=&is=&istype=2
http://image.baidu.com/i?ct=503316480&z=0&tn=baiduimagedetail&word=marvell&in=18205&cl=2&lm=-1&pn=0&rn=1&di=2824676820&ln=2000&fr=&fmq=&ic=&s=0&se=&sme=0&tab=&width=&height=&face=&is=&istype=2
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IPv6 Progress in China Next Generation 
Internet (CNGI) project

北京

中国移动研究院

武汉

深圳

上海

CNGI示范网

CERNET北京网

络交换中心

中国移动

CMNET骨干网

中国移动CNGI示

范网综合网管系统

CNGI示范网上

海网络交换中心

网间互联

路由器

NAT-PT网

关
DNS

2.5G GE 155M FE

局域网

交换机

防火墙

流量监控系统

IP 2255

IP 2255

IP 2255

IP 2255

S3528MF

IP 2255

NE80

NE80

1*NE5000E

5*NE80E

4*M320

S3528MF

S3528MF

S3528MF

S3528MF

中国移动CNGI示范网

网元网管系统

核心路由器 接入路由器

沈阳

NE5000E
NE80E

南京

T128
NE80E

成都

NE5000E

NE80E

NE5000E NE80E

T640

NE80E

NE80E

NE5000E

NE80E

BE12016

NE5000E
NE5000E

CNGI IPv6 Backbone

IPv6 Service Development

•IMS based Universal Service Platform (phase I 

and phase II)

•Home Network Service, providing downloading, HD TV 

service

•Olympic Game on-demand and Live programs, based on 

IPv6 WAP platform, 

•ultra-HD VoD Demo carries more than 50Mbps

•IPv6 MMS, a new information platform for News, 

Instant messages and entertainments

•Since 2005，an IPv6 backbone network with 

more than 30 routers has been built up in 8 

cities, 

•IPv6 network Management system is also build 

up

IP Backbone

WAP GW

WAP GW

IPv4 User

IPv6 User IPv4 /IPv6 Service
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IPv6 STEERING by PNAT/BIH

BIH modules are transparent to conventional IPv4 applications, whereby it avoids 
modification of various applications and facilitates IPv6 deployment

BIH is one solution trying to migrate and deploy IPv6&IPv4 coexistence 
networks without any technical gaps

BIH (Bump-in-Host)

IPv6 Interface

Windows/LinuxIPv4-only App
IPv4 & IPv6 Coexistence

BIH-IPv6 SteeringBIH-IPv6 Steering

IPv4

2%

IPv6

98%

IPv4

IPv6

Other Means

BIH Migration

IPv4
98%

IPv6
2% IPv4

IPv6

IPv4
98%

IPv6
2% IPv4

IPv6

The increased traffic will 
be migrated to IPv6

Initial Stage Advanced Stage
The network traffic will be increased by 50 times

The traffic would be 

steered to IPv6; IPv6 

will gradually dominate 

the network

IPv4 IPv6
Initial Stage 100 2 (Units)
Proportion 98% 2%
Advanced Stage 100 4902 (Units)
Proportion 2% 98%

IPv4

2%

IPv6

98%

IPv4

IPv6

The majority traffic 

would stay in IPv4; 

IPv6 will gradually 

disappear

IPv4 IPv6
Initial Stage 100 2 (Units)
Proportion 98% 2%
Advanced Stage 5000 100 (Units)
Proportion 98% 2%

IPv6
98%

The increased traffic will 
stay in IPv4

IPv4
98%

IPv6
2% IPv4

IPv6

IPv4 traffic

IPv6

traffic

IPv6 traffic

IPv4

traffic

Application Independent
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PNAT/BIH Open Source

• BIH v1.0.0 has been contributed to OPEN SOURCE 

COMMUNITY.

– the source can be downloaded from the below link 

http://code.google.com/p/bump-in-the-host/source/

– The Open source adopts GPLv2.0 license  and grant users 

the right to redistribute their modified software

• The open source project of PNAT/BIH has been 

advanced in Linux Foundation. The maturity of running 

code could be validated and  further enhanced
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TR23.975 (3GPP) and LWIP 
WG (IETF)

3GPP TR23.975 “IPv6 Migration”
Lightweight  Implementation 

Guidance (LWIG WG)

IPv4/v6

Lightweigh
t

IP Protocol

•Problems for IoT: if not specified clearly, smart 

sensors with reduced IP protocol suites could not 

inter-operate with each other; 

•LWIG WG was formed in March 2011, to 

document the current implementation practice 

in the area; 

•TR23.975 is approved 

by 3GPP as the IPv6 

migration guideline

Main Content

•IPv6 Migration architecture based line is clarified

•IPv6 Migration scenarios are identified

•Candidate solutions are documented (dual stack, 

NAT64, GI-ds-lite, BIH, etc)
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What’s  LTE/TD-LTE

TDMA CDMA OFDM

GPRS/EDGE

3GPP(GSM)

WCDMA

EV-DO Rel. 0

TD-SCDMA

cdma2000 1x

3GPP2(CDM
A)

HSPA

TD-HSPA

D0 Rel. A

LTE-FDD

TD-LTE

WiMAX

Mobile WiMAX
802.16e

802.16m

LTE-Advanced
•Peak Rate
35/75Mbps

•Peak Rate
28/84Mbps

•Peak Rate
1.8/3.1Mbps

•Peak Rate：5.76/14.4Mbps

•Peak Rate：0.55/1.68Mbps

•Peak Rate
0.47/0.47Mbps

•Peak Rate
500Mbps~1Gbps

•Peak Rate
33/75Mbps

•Peak Rate
500Mbps~1Gbps

2G 3G 3.9G 4G

LTE-A

 LTE=Long Term Evolution           TD-LTE=TDD mode of LTE
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IPv6 in TDD-LTE should be promoted

•IP address amount in LTE is about 20-40 times of that in 2G/3G

•LTE is always-on, which means whenever the terminal turns on 

no matter whether a service will be used or not, IP addresses 

should be assigned to the terminal.

•Multiple APNs is needed for LTE. Multiple IP addressed should 

be assigned to one LTE device

Large amount of IP address is needed, IPv6 is essential for LTE
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TD Terminals is not Ready for IPv6 Deployment

•When a terminal is switching 

between LTE and 2G/3G network, 

service continuity should be 

supported

•Some IPv6 service should be 

supported by 3G network

IPv6 is important for TD

SGSN

GERAN

HSS

BTS BSC/PCU

NodeB RNC

eNodeB

S1-U

S6a

Gx

Gb

Iu

S1-MME

S3

S11

MME

S12

PCRF

S9

Serving GW PDN GW

S5/8

GGSN

Gn

S4

HLR

Gr

UTRAN

E-UTRAN

LTE-Uu

Uu

Um

Iub
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How to improve terminal’s IPv6 capability 

• Application

– should be able to work both on IPv4 and IPv6 stack 

• OS

– support IPv6 stack

• Chip

– In TD and TDD-LTE terminal

• Software should be upgraded to support IPv6

• chip is also needed to be changed to support IPv6

– In WLAN terminal

• Chip Is not needed to change
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Applications and Equipments are not Ready

• Some important date equipment in IDC, 

for example Fire Walls and Load 

balancers,  are not support IPv6

• Test Result shows that IPv6 capability is 

not supported well in some equipments. 

For example, 

• 5 types of BRASF from 4 vendors are 

tested

• Basic IPv6 protocol functions,  such as 

PPPoEv6 and routing, are supported 

well

• DHCPv6 Server function is not 

supported in 4 types of BRAS from 3 

vendors.

• IPv6 FIB capacity is only 10% of IPv4 

FIB Capacity 

Some EquipmentsApplication and software

All self service platforms in China Mobile’s 

network are IPv4-only now

Most Client are IPv4

•12 in 50 client software are IPv6 ready

•Browsers work well on IPv6 OS

•IM, on line VIDEO in the test do not support IPv6: 

MSN, QQ, Fetion,PPLive, UUsee, PPstream, QQ 

Live

Most WebSites are IPv4. According to the 

statistics by Alex

1.3% of top 25K websites are IPv6 ready

1% percent of top 1M websites support IPv6
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IPv6 target and plan in China Mobile

To 2013:

Do IPv6 experiments 

and trials in related 

provinces, develop 

about 3M subscribers

Produce more and 

more LTE/3G UE  

support IPv6 with the 

association of 

manufacturers

To 2020:

All the increased 

subscribers and 

service use IPv6 

address

All the backbone 

and MAN use IPv6

To 2015:

complete network IPv6 

transition

Start IPv6 commercial 

deployment

Develop more IPv6 

subscribers

Start-up Period
（2011-2013）

Promotion Period
（2014－2015）

Application Period
（2016－2020）

 China Mobile will promote IPv6 in the E2E industrial chain and carry out

large scale experiments and trials in the next few years
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LTE Terminal Development

• By the end of 2013, 5K TDD-LTE terminal prototypes, 

with at lest 4 TDD-LTE new terminal chips will be used in 

IPv6 trial

– TDD-LTE single-mode mobile phone and data card

– 2G/TD/TDD-LTE multimode mobile phone, Multimode Data Card

– TDD-LTE CPE
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Network Trial (2012-2013) Plan

According to our government IPv6 plan:

TDD-LTE Test and Trial in 4-10 cities

WLAN Test and Trial in 6-10 Cities

Wireline Access Test and Trial in 4-10 Cities

Commercial Service

• Around 10 China Mobile’s self service platforms, including mobile

reading/mobile mailbox etc.

About 3M commercial trial users by the end of 2013
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Conclusions

• The demand of IPv6 has become increasingly urgent

• the ecosystem of IPv6 is still incomplete and needs more 

work to accelerate the process, especially in TD and 

TDD-LTE

• China Mobile is willing to work with industry and 

standard bodies to promote IPv6 deployment

– IPv6 will be trial and tested in a large scale in the next 2 years
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