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Network evolution 

Each Service has its own Network  

• Service deployment requires high 

upfront investment 

• No service interaction  

• Multiple customer profile 

• Multiple operational cost 

Past 
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Service network evolution  

PSTN PLMN PDN 

Control 

Switching 

Transmission 

Access 

Signalling; 

Protocol 



5 

PSTN technology evolution  
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PLMN technology evolution  

PLMN 
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PDN technology evolution  

PDN 

Control 

Switching 

Transmission coaxial cable, 
microwave 

X.25 exchange 

FR 

SPC exchange 
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microwave, Fiber 

ATM exchange 
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X25 FR ATM IP/TCP 
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FR packet ATM Packet IP Packet 



Network evolution 

• Virtual Service Networking 

• Seamless Service Linkage 

• Single customer profile 

• Operational cost rationalisation 

Past New Service Network 

VSN 

VSN 

Appl 



Network evolution 
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New service Potential 

Bandwith requirement 
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Data 
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NGN 

The origin of NGN 
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Definition of Next Generation Network 



Refer to:Y.2012: Functional requirements and architecture of the  NGN release 1  

Transport stratum
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Management

ANI

Transport Control Functions

Resource and 
Admission

Control Functions 

Network Attachment
Control Functions 

Network Attachment
Control Functions 

NNIUNI

Application Support Functions & Service Support Functions

Applications

Transport Functions

End-User

Functions
Other

Networks

Service Control

Functions
Service User

Profiles
Service User

Profiles

Transport User 
Profiles

Transport User 
Profiles

High-level architecture of NGN 

  Y.2001: General overview of NGN 

  Y.2002: Overview of ubiquitous 

networking and of its support in NGN 

  Y.2006: Description of capability set 1 

of NGN release 1 

  Y.2007: NGN capability set 2 

  Y.2011: General principles and 

general reference model for Next 

Generation Networks 

  Y.2012: Functional requirements and 

architecture of next generation 

networks 



Future capability(?) 

IP-based 

transport 

NGN 
Q S M 

Managed capability 

Services/Application 

Smart capability 

New/e-IP* transport 

Q S M 

Services/Application++ 

FN 

Smart Ubiquity 

Networks evolution from NGN to FN  

Q: Quality 

S: Security 

M: Mobility 

Intelligent Pipeline 

 Developments of networking capabilities shall be continued and “smart” is one of 
important theme 

 Y.3001: Future networks: Objectives and design goals 

 Y.3011: Framework of network virtualization for future networks 

 Y.3012: Requirements of network virtualization for future networks 

 … 



IMT-2020 network  

 

• A new Network 
Capability Layer: with 
resource orchestration, 
capability enabler to 
achieve a highly efficient 
coordination between 
service and network 

• Network capability 
exposure function will 
incorporate with new 5G 
architecture from access 
to core network side. 

 The Focus Group on network aspects of IMT-2020 was established in May 2015 to 
analyse how emerging 5G technologies will interact in future networks as a preliminary 
study into the networking innovations required to support the development of 5G 
systems.  

 The group took an ecosystem view of 5G research of development and published the 
analysis in a Report to its parent group, ITU-T Study Group 13​. 

Exposure 

 

 

 
 

Capability Enablers 
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Telecommunication evolution 

 Ubiquitous sensing and extension  

 Delayering and Flat structure； 

 Convergence between Internet and Telecomunication  
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Telecommunication industry of China   25 years ago 

Suscriber 7-8million 

Penetration rate  1% 

Service 
 

Voice 

 

 

Paging 

Fax 
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Split of government and enterprises 

Reorganisation based on business areas 

Open 9 services 

to internal 

market 

Split  of China 

telecom and 

Netcom, break the 

monopoly in fixed 

market 

Set up of China 

Unicom， 

competition was 

introduced in 

mobile 

Split of China 

telecom and 

China mobile 

Establishment of china 

railway 

The monopoly of fix 

market had been broken 

1993 2002 2000 1994 1999 2008 

New round of 

reconstruction,  

Monopoly 
Reconstruction 

facing full services 

The change telecommunication  players of 

China from last 25years 

- China Mobile 
- China Unicom 
- China Telecom 
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Mobile 
Internet 

Business 

Basic 
common 
service 

Voice  age  Fixed  
Internet age 

Mobile Internet  age 

2G 3G High speed broadband/4G+ 

“Internet+”age 

Internet 

Virtual 
operator 

Now 

Information service 
hot topics 

1、Boosting internet 
speed，cutting cost 

2、Cross-border 
integration ， 

Industrial model is 
more  diversification 

CHINA TOWER 

Internet+ 

The change telecommunication  players of China 

during  last 20 years 

Basic 
telecom 

operators  

Basic 
telecom 

operators  

Basic 
telecom 

operators  

Broadband 

Basic 
telecom 

operators  

Time 

Service 
attribute 



Telecommunication industry of  China now 

10439
11685

13658

15834
17161

18979

2216
3263

4845

6845

9007

11410

8.7%
11.9%

16.9% 15.9%
12.3% 13.1%

47.2% 48.5%

41.3%

33.8%
30.5%

2010年 2011年 2012年 2013年 2014年 2015E

我国信息通信服务业收入规模

信息通信服务业收入 其中：基于互联网的业务收入

信息通信服务业收入增速 其中：基于互联网的业务收入增速

 China's information and communication services revenue in 2015 was 1.9 trillion yuan,  increased by 
13.1%, 

     ——the Internet based business income was 1.4 trillion , which was increased by 30.5% 

      —— Traditional telecom business revenue was 760 billion yuan, which was decreased by 7%. 

Information and communication service revenue  

Information and communication service growth 
rate 

Internet service revenue  

Internet service growth rate 

The scale of Information and communication 
service revenue in China 



Telecommunication industry of China  now  

Subscriber 
Voice:1.5billion（Mobile:1.3billion ） 

Fixed broadband：270million 

Penetration rate  >100% 

Service 

 

Voice 

Short message 

 

 

Internet service  

 

IIoT Smart City CC E-health 



Hot areas for IoT application 
The hot areas of IoT have significant social 

and economic benefit, with demonstration 

effect.  

Smart grid 

Smart industry 

Smart 

agriculture 

ITS 

Smart 

logistics 

Smart 

healthcare 

Infrastructure 

Upgrading the 

traditional industry 

To serve the people 

Smart city 

（City management, public 

service） 

Environment protection 

and energy saving 
Public safety 

Environment and safety 

Smart 

housing 

E-finance 



Telecommunication in China now 

21% 
12% 

3% 2% 

56% 

47% 

27% 
18% 

23% 

31% 

36% 

30% 

10% 

33% 

50% 

2013 2014 2015 2016E

4M以下用户 4M-8M用户 8M-20M用户 20M以上用户 <users users users >users 

 Fixed broadband into the 20M era: as of the first quarter, the number 

of 8M users was 200 million, the 8M users accounted for more than 

75.6%; the number of 20M users was 110 million, the 20M users 

accounted for more than 39.2% which would be 50% expected at end 

the year. 



Telecommunication in China now 

41% 
38% 34% 29% 21% 15% 

15% 14% 14% 
13% 

12% 
14% 

32% 36% 41% 47% 
57% 63% 

2013.12 2014.60 2014.12 2015.60 2015.12 2016.30

XDSL端口占比 LAN端口端口占比 FTTH端口占比 其他 

2014.6 2015.6 2016.3 

  Rapid growth of the length of the fiber cable: as of the first quarter, 

the total length of the cable line up to 26 million km. 

 FTTH port is 390 million accounting for over 60%. 

The proportion 
of XDSL ports  

The proportion 
of LAN ports  

The proportion 
of FTTH ports  

Others 



Telecommunication in China now 

46% 45% 42% 38% 
28% 18% 

9% 12% 17% 23% 27.6% 37% 

0%

20%

40%

60%

80%

100%

2011 2012 2013 2014 2015E 2016E

固定话音 固定数据及互联网 移动话音 移动数据及互联网 固定增值 移动增值 其他 

2011-2016年电信业收入结构 

 Non-voice revenue expansion for 5 consecutive   

 Mobile data revenue beyond mobile voice: as of the first quarter of 2016, 

mobile data revenue is  nearly 100 billion yuan, accounting for 33.6% of 

business income, for the first time beyond the mobile voice. 

Telecom. Operator service revenue  

Mobile data 
Mobile 
voice 

Fixed 
voice Fixed data 



Telecommunication in China now 

8.6  8.8  8.3  7.0  5.2  

1.3  
2.3  4.0  4.9  

4.0  

1.0  
3.9  

13% 

21% 

33% 

45% 

60% 

0%

10%

20%
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40%

50%

60%

70%

0
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4

6

8
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12

14

2011 2012 2013 2014 2015

2G用户 3G用户 4G用户 移动宽带渗透率 

单位：亿户 

 As of the first quarter, the number of mobile broadband users is nearly 

800 million, the user penetration rate is over 60%. 

 The migration to 4G for Mobile users : as of the first quarter, 4G users 

is 530 million, the penetration rate was  41% . 

users users users 



Internet of China now  



Mobile Internet users and Penetration in China  

Mobile Internet 
users 

Mobile Internet 

Penetration 

Internet of China now  



ISPs International Bandwidth（Mbps） 

China Telecom 3,817,006 

China Unicom 1,501,805 

China Mobile 787,263 

Others 114,,690 

合计 6,220,764 

International Bandwidth Growth Rate 

Internet of China now  



Telecommunication in China now 

1.6  

3.6  

5.0  

7.0  

14% 

29% 

39% 

53% 

2012 2013 2014 2015

微信用户数 对移动电话用户渗透率 

亿户 

12725  12590  
11696  

5698  

1964  

73.6% 

82.5% 

90.8% 
94.5% 95.5% 

2011 2012 2013 2014 2015

移动电话用户新增数（万） 移动电话用户普及率 

 The number of WeChat monthly 

active users is  of nearly 700 

million. 

 WeChat has been second of the 

world's mobile instant messaging 

platform 

  The  mobile users number decline 
from 130 million in 2011 to the 19 
million 2015. 

 mobile voice revenue growth was 
changed from positive to negative 
in 2014. 



Internet in China 

 OTT Players are becoming main force in 

telecommunication industry. The transfer of industrial value 

from the telecommunications companies to Internet 

companies was accelerated; 

Company 
Revenue 

(billion US$) 
Revenue growth rate 

（%） 

Net profit 

(billion US$) 

China Mobile 101.4 4.3 16.7 

China Telecom. 94.7 2.1 5.6 

China Unicom. 75.6 -3.4 4.5 

Alibaba 15 32.7 11 

Tencent 15.8 30.3 4.4 

Baidu 15 35.3 11 



Telecommunication evolution 

 Ubiquitous sensing and extension  

 Delayering and Flat structure； 

 Convergence between Internet and Telecomunication  
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Telecom. service Internet application 
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34 Y.2012(2010)_F10-1

Legacy
terminals

end-user
functions

NGN
terminals 

Customer
networks

Legacy
terminals

Application support functions and service support functions

Applications

Service stratum

S. user
profile

functions

Other NGN service
components

PSTN/ISDN emulation
service component

IP multimedia
service component

Service
control

and
content
delivery

functions

T. user
profile

functions

Network
attachment

control functions

(NACF)

Resource and
admission

control functions

(RACF)

Core transport
functions

Transport stratum

O
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er
 n

et
w
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rk

s

NOTE  Gateway (GW) may exist in either Transport stratum or end-user functions.–

Edge
functions

GW

GW

IPTV
service component

Access network
functions

Mobility
management and
control functions

(MMCF)

Management

functions

NGN component 

NGN supports legacy services, 

multimedia services and content-based 

services 

NGN supports legacy terminal as well 

as multimedia terminals 
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Our evolution steps of core network 

PSTN/PHS 

Fixed SS 

Network 

intelligentized 

PLMN 

(GSM/CDMA) mobile SS 

IMS 

Streaming 

PES 

others 
Legacy Fixed 

network 

Legacy Mobile 

network 

The evolution of core control network is co-occurred 

with the construction of IP bearer network.  

From TDM to IP 

Enhance the intelligence 

IP multimedia capabilities 

enhancement 
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Main points of network evolution  

Evolution  

of network 
IMS Network 

intelligenti

zed 

Fixed SS Mobile SS 
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Background for Network intelligentized 

 continuous decreasing of fixed traffic, especially the 
influence of FMS(Fixed mobile substitution) 

some PSTN switches were very old, or were lack of 
technical supporting from vendor 

 

 

 

Difficult to provide value-added services, such as billing in 
detail, NP, called trigger services, mixed number between 
PSTN and PHS, ring back tones, etc 

The main problems of PSTN in 2005: 

Time deployed Before  93 93-96 97-2000 after 2000 total 

Switch number 1,241 1,833 2.091 1,057 6,222 

percent 20% 29% 34% 17% 
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Instance of network intelligentized 

INAP/MAP/ISUP+ 

Database SCP 

TM/SSP 

LS LS 

LSs  only provide access to fixed phone 

All the calls will be transferred to 

Tandem switch 

Tandem switches trigger database-look 

up based on the fixed phone users’ 

subscription 

 Database will analysis the service 

requests and deal with it, thus embed the 

intelligence of service process  
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At this stage softswitch is 

introduced in Local network 

SCP 

LS LS PHS 

IP network 

Softswitch 

SIP 
INAP 

GW 

E1 

Softswitch 

GW 

LS LS LS 

LS LS 

SCP 



40 

Main points of network evolution  

Evolution  

of network 
IMS Network 

intelligenti

zed 

Fixed SS Mobile SS 



Concept of softswitch 

Circuit switch softswitch 

Separation of call control and bearer 

SS provides call control related functions 

SS provides Basic services and supplement 

services 

Softswitch is mainly used to provide legacy services,  

and is used to access the traditional terminal 



Softswitch @ long distance backbone network  

The large-scale deployment of Softswitch is on the long-

distance backbone network 

Then softswitch was rolled out in the national wide of china 



43 

Main points of network evolution  

Evolution  

of network 
IMS Network 

intelligenti

zed 

Fixed SS Mobile SS 



Mobile softswitch is introduced in 3GPP R4 

In 2003.11, China mobile deployed mobile 

softswitch as long-distance backbone network 

The difference of fixed SS and mobile SS 



45 

Main points of network evolution  

Evolution  

of network 
IMS Network 

intelligenti

zed 

Fixed SS Mobile SS 



The IM subsystem comprised all CN elements 
for provision of IP multimedia services 
comprising audio, video, text, chat, etc. and 
a combination of them delivered over the PS 
domain. 

What is IMS? 

IP Multimedia Subsystem(3GPP TS 

23.002) 

 



The position of IMS in network 

IMS 

PS 

CS/SS 

IMS will use the PS(mobile IP bearer) as an access 

IMS will interwork with SS 



Feature of IMS 

48 

Service control is independent from access 

   IMS enables the network service control layer 

independent from access network(either fixed or 

mobile access). AS the unified session&call control , 

IMS is able to provide the converged fixed and mobile 

service in a rapid way 

 

  IMS can be used as a 

network infrastructure to 

support SIP-based services 



common IMS/unified IMS 



Evolution Roadmap of China Telecom 

2012 
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