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The next generation network (NGN) should be a new type established on the basis of the next generation of 
telecommunication network that is highly performable, expandable, operational, administrable and securer, in or-
der to realize the features and functions such as high-quality streaming media, wireless and mobile capacity, diver-
sification of terminal equipments, quality control of on-demand transmission, higher safety and security. IPv6 is 
commonly agreed to be one of the key technological supports to NGN. IPv6 network has the greatest chance to 
become the primary type of NGN after it fulfills all the necessary characteristics of NGN. At present it is just 
thought to be the next generation of IP network. 

IPv6 and NGN are proposed and developed for the response to the difficulties faced by the current network. 
Since the early 1990s, IPv6 and NGN have already made considerable progresses. Although there are many issues 
relating to the development of IPv6 and NGN need to be deeply explored and disputes exist sometimes, the inherent 
technical advantages and the growing size of the Matthew Effect is now further accelerating the developments. Up 
to now, the technology system of IPv6 and NGN is basically mature. Therefore, the actualization of more realistic 
and characteristic applications has gradually become a significant task nowadays (Market Intelligence Center of 
CCIDnet, 2007). It is just in this environment that CNGI (China Next Generation Internet) sponsored the initial 
experiment of IPv6 network construction and application in the field of Earthquake Preparedness and Disaster Miti-
gation (EPDM), which is known as seismic sensors network experiment based on IPv6. 

The network of EPDM has gone through a booming growth in recent years. The quality of network applica-
tions is growing to be the most critical issue when the network has been colossal. And the congenital deficiency of 
the current IPv4 network has been turning into a major obstruction in the future development. However, the adop-
tion of IPv6 and NGN can be connected to further various projects, business and information islands, to comply 
with a unified standard specification, to integrate the resources, to expand the share, to improve the efficiency and 
effectiveness of information network technology, to broaden the scope of application and to further open up new 
business, which all lead to forming a more powerful network, establishing a scientific and technological supporting 
platform and providing service capabilities for the purposes of EPDM. 
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1 Progresses and trends of IPv6 and NGN 
At present, IPv6 and NGN are experiencing a key stage to accomplish the transition from the pilot use to the 

infrastructural application. Many countries have already regarded NGN as a key technological domain and major 
industry, such as U.S., European countries, Japan and R.O. Korea. In U.S. and European countries, IPv6 and NGN 
are still limited to local networks or testing networks for the purpose of research and experiments. However, Japan 
and R.O. Korea are actively introducing all kinds of commercial IPv6 services. And now IPv6 networks are pro-
gressing in the direction of accessing in home appliances. 

As a rising technology and industry, IPv6 and NGN have gained a strong support from the dominating IT 
vendors like Cisco and Microsoft, etc. in popularization. Meanwhile, a large number of high-tech enterprises and 
network technology companies are taking it as a golden opportunity. Equipments and systems based on IPv6 have 
been gradually accomplished ready. The commercial use of IPv6 and NGN is flourishing in recent years and varie-
ties of IPv6 networks are introduced in the fields of government, health care, education and so on. Furthermore, 
certain types of new terminal technologies like ZigBee & RFID and integration of heterogeneous networks have 
initiatively bundled their usages with IPv6 and NGN (GU and ZHANG, 2005). And now the standardization of IPv6 
and NGN is making steady progress under the leadership of IETF, 3GPP and other international organizations. 

China has paid great attention to IPv6 and NGN. As a result, a series of policies are formulated and imple-
mented to support their development and huge amounts of money are invested by the government to build NGN, 
such as the CNGI completed at the end of 2005. Domestic telecom corporations and network services providers 
have also actively involved in the construction and experiment of IPv6 and NGN in order to solve the operational 
difficulties of the current network. The progress of IPv6 and NGN achieved in China has already attracted interna-
tional attentions. 

Some common consensuses about IPv6 and NGN are summarized as: wireless network services and other 
heterogeneous network services would gradually change to IP-based services; telecommunication network, digital 
television network and next generation Internet would finally converge to no-boundary network; IPv4 addresses 
are severely depleted, which are expected to be completely distributed in 2012 (Frost and Sullivan, 2006); rapid 
development and brilliant prospects of IPv6 and NGN continually enhance the Matthew Effect that enables the 
allocation of resources. Therefore, an increasing number of enterprises and organizations shift to IPv6 field and the 
demand of IPv6 addresses increases rapidly (Market Intelligence Center of CCIDnet, 2007). 

The process of IPv6 and NGN replacing IPv4 network is usually divided into three major phases: IPv6-pilot 
phase, IPv6-island phase and IPv6-dominating phase (Thomas, 2002). According to the prediction of depletion of 
IPv4 addresses, IPv6 and NGN are expected to evolve from the current IPv6-island phase to the IPv6-dominating 
phase in about 2012. 

2 Analysis of demand for information network of EPDM 
High-speed growth of EPDM network will engender the demand for upgrade or integration of infrastructural 

facilities such as channel bandwidth, routing and exchange capacity, network server capacity, etc. China Earth-
quake Networks Center (CENC) is located at the star-structural center of the information network of EPDM. Now 
let′s make a rough prediction for the future channel bandwidth of CENC in order to get a schematic view for the 
future demand of infrastructural facilities in establishing EPDM network. 

At present, the total network export bandwidth of CENC is about 440 Mbps, consisting of the 300 Mbps spe-
cial network used mostly for monitoring and the 140 Mbps public Internet fulfilled mainly by online streaming 
media use. The future demand for the growth of bandwidth would mainly come from the growth of monitoring 
network, virtual operation network, e-office, video conferences, remote forecasting conferences, remote earth-
quake preparedness, and streaming media such as audio and video data from rescuing scenes, etc. 

The infrastructural construction of EPDM is in sync with the national five-year plan. Therefore, we take 
five-year as a time period and make a further assumption as follows.  

a) The monitoring network will continuously develop in the next five years. We can assume the bandwidth of 
monitoring network during Eleventh Five-year with a rapid rate roughly equal to the current growth which was 
four times growth from 2002 to 2007, i.e., the backbone bandwidth of monitoring network has upgraded from 2 M 
to 8 M during last five years;  

b) The online streaming media use of EPDM would grow to be larger than 10 times of the present level in the 
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next five years (WU, 2006). 
After five years, the export channel bandwidth of CENC would be at least 

300×4+140×10 = 2600 Mbps 
It is apparent from the above analysis that the channel bandwidth might reach the level of >5 times of the 

current scale, which further indicates that the infrastructure of information network of EPDM would continue to 
grow substantially. 

Facing the demands of quickly expanding scale and continually upgrading service quality, the current net-
work encounters many technical problems caused by the congenital deficiency of IPv4 technology system. All 
these have already led to the difficulties such as poor expanding capacity and low-efficiency capital input, etc. 
Therefore, how to solve these problems has a great impact on the future development of EPDM network. 

However, IPv6 and NGN are capable to give best solutions for these technical problems, which are briefly 
shown in Table 1. 

Table 1 Challenges & solutions 
Defects and difficulties Advantages of IPv6 and NGN 

Inadequate addresses, no extensibility; Adequate and extendable addresses; 
Non-manageable transmission quality, low-efficiency channel 
use; 

Embedded management mechanism for transmission quality, 
unified channel use; 

Struggling management, poor security, low robust, high cost, 
time-consuming maintenance; 

Strong support for expansion, embedded security mechanism, 
more reasonable management; 

Inefficient routing, difficult improvement. Improved routing performance; 
Limited coverage of network;  Wireless and mobile support, powerful expanding capacity; 
Innate defects, inefficient use of funds; Future-oriented, sustainable development;  

 

3 Exploration about net applications of EPDM in IPv6 and NGN environment 
In the IPv6 and NGN environment, advanced attributes including end-to-end, QoS, mobility and security are 

embedded in the fundament of the network. Therefore, the net application framework of EPDM would be more 
concise and appropriate to meet the diversity and complexity of the applications, so as to simplify user's operations, 
system development and maintenance work. A schematic structure of net application framework of EPDM in the 
IPv6 and NGN environment is shown in Figure 1. 

The development of net applications of 
EPDM in the IPv6 and NGN environment could 
be mainly divided into two categories. One kind 
is new applications arising from creative de-
mands, concepts or technologies, including those 
introduced from external domain and those 
evolving spontaneously within the EPDM do-
main. The other kind includes the implementation 
of existing concepts and the expansion of current 
use armed with new platform. Many concepts 
and applications which are advanced in thoughts 
but slow in progress at present are expected to 
make breakthrough in the IPv6 and NGN envi-
ronment. A group of virtual monitoring models 
has been tested in the project known as the seis-
mic sensors network experiment based on IPv61. 
The results indicate that the intelligent sensor network based on IPv6 and NGN will be capable to break through 
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Figure 1 Schematic illustration of application 

architecture based on IPv6 & NGN 
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the traditional network model based on executive regional management to achieve a secure virtual observation 
network. 

Some of the applications which may possibly achieve significant development in the IPv6 and NGN envi-
ronment are shown in Table 2. 

Table 2 Potential development of applications and services based on IPv6 & NGN 
Applications Features 

Sensors network, virtual network; Intelligent and diverse terminals, diversified type, plug-and-play, self-governing man-
agement, dynamic network, security & convenience, real-time online data stream; 

Application grid, supercomputing, shar-
ing of resources;  

Real-time online schedule of data, computing ability, storage capacity and other dis-
tributed resources; online massive data transmission, storage and handling; security 
control, etc;  

Monitoring network, pre-alarm network, 
public services; 

Inter-department multi-system integration and interaction, online real-time monitoring 
and processing, disaster prediction and damage real-time monitoring, automatic 
pre-alarm, real-time online interactive collection and release of massive disaster in-
formation, high-performance audio and video, intelligent terminals, etc; 

Collaborative working; remote office, 
conferences, training, technical support, 
and rescue, etc; 

Convenient access, full-time online, high-performance audio and video, smooth col-
laboration, safety and reliability, etc; 

 

4 Time and phases of development 
The information network of EPDM has experienced three major upgrades since 1950s: short-wave communication 

network (1979~1994), application of digital equipments and Internet (1991~2002), equipments armed with IP interface 
and applications based on network (2000∼2008). The corresponding time durations are shown in Figure 2. 

Deploying IPv6 and NGN is expected to be a new 
round of system upgrade. Its time duration can be obtained 
for reference using time-series forecasting methods with 
historical data. The calculation by applying the linear ex-
ponential smoothing model (XU, 2005) is as follows. 

Let Tn (n=1, 2, 3,⋅⋅⋅) represent the forecasted value of 
the n th upgrade duration and tn (n=1, 2, 3, ⋅⋅⋅) represent 
the actual value of the nth upgrade duration. The EPDM 
network in the IPv6 and NGN environment is expected to 
be the fourth upgrade, thus its forecasted value of upgrade 

duration is T4. Then applying the linear exponential smoothing formula, we get 

1
3
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2
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where t1=16, t2=11, t3=8;  α is a weight factor valued between 0∼1. The greater the value of α is, the larger the 
effect of t3 on the calculated value of T4. T1 is the predicted initial value, which is usually taken as T1=t1 or 
T1=(t1+t2+t3)/3. When α=0.8, 0.9, 0.95 and T1=16, 11.7, 
the corresponding calculations of T4 are shown as in 
Table 3. 

The calculated results indicate that complete de-
ployment of IPv6 and NGN in the information network 
of EPDM might be expected in 5~7 years. However, 
considerable deviation might exist between the fore-
casted value and the actual value since the statistical samples are relatively small (n =3), but the results can be 
taken as a possible reference. 

The initial experimental IPv6 network in the EPDM domain was built up in 2007. Taking it as a starting 
point, the information network of EPDM deploying IPv6 and NGN as the primary technological system will be 
established around 2012∼2014 by prediction. 

 
Figure 2 Durations of historical developments   

Table 3 Prediction of duration 

 α =0.8 α =0.9 α =0.95 

T1 =16.0 T4 =5.0 T4 =6.3 T4 =7.1 

T1 =11.7 T4 =5.1 T4 =6.3 T4 =7.1 
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The transition process from IPv4 to IPv6 and NGN in the information network of EPDM can also be divided 
into three main phases. Each phase corresponds to the phase of IPv6 and NGN replacing IPv4 network, but there 
are time lags in varying degrees. The Seismic Sensors Network Experiment Based on IPv6 started in 2006 marks 
the beginning of the first phase. The major work in this phase includes the construction, application research and 
testing of the trial network, which is now developing towards an industrial IPv6 key network. 

5 Other factors 
The development of IPv6 and NGN in the EPDM domain is influenced by multiple factors, including inter-

nal and external environments and hardware & software investments, etc. The external environment mainly refers 
to the domestic and international situations of IPv6 and NGN and the progress of IPV6 and NGN applied in the 
related fields. The intra-industrial environment consists of strategies, concepts, policies, human resources, techni-
cal reserves and other possible factors within the EPDM domain. 

The most important factor is investments. A brief estimate of investments required for the complete deploy-
ment of IPv6 and NGN in the EPDM domain is as follows. 

Assumptions: 
a) The complete deployment of IPv6 and NGN in the EPDM domain needs 10 years (taking the ceiling pre-

dicted value given in Chapter 4 and adding three more years as a buffer time in order to fulfill the five-year con-
struction cycle); 

b) The annual growth rate of information network of EPDM is 15% (the growth rate of China′s information 
industry in recent years is about 10%∼20%); 

c) The renewal rate of information equipments and systems during the construction period (10 years) is 50%. 
Therefore, taking the investment of 200 million for the network platform in the Digital Earthquake Observa-

tion Network of China (the major project of China Earthquake Administration during the national Tenth Five-year 
Plan) as a reference, the complete deployment of IPv6 and NGN in the EPDM domain needs 

200M×1.1510×1.5 ≈ 1200M (RMB) 

6 Conclusions 
IPv6 and NGN have the abilities to ensure the substantial growth of EPDM network in the future, providing 

more comprehensive services and boosting the development of net applications. On the basis of predictive analysis, 
IPv6 and NGN would have a great chance to be completely applied to EPDM network in 5∼7 years. As a result, 
expediting the evolution of IPv6 and NGN in the EPDM domain is of great significance for the EPDM network in 
grasping the opportunity of development in the future. 

To completely deploy IPv6 and NGN in the EPDM domain would go through a long time period, experience 
different phases, and need continual and huge investments. Therefore, adequate preparations are necessary in order 
to deal with all these possible difficulties and risks. 
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