
� NTT Technical Review�

1.   Trends in information communications and 
the business environment surrounding NTT

1.1   Overall industry trends
The market for information-communication ser-

vices in Japan has been undergoing constant change, 
and the last ten years, in particular, have been 
extremely dynamic. The area that has grown the most 
has been mobile communications, where the number 
of mobile subscribers has already exceeded �00 mil-
lion. There were �03,070,000 subscriptions as of the 
end of June 2007. The market for IP (Internet proto-
col) telephony has also been increasing steadily, 
reaching �5,280,000 subscriptions as of the same 
date. On the other hand, the market for fixed-line and 
ISDN (integrated services digital network) services 
has been on a downward trend, falling to 54,220,000 
subscriptions.

Also of interest here is the number of Internet sub-
scribers, which, at more than �20 million, exceeds the 
number of mobile subscribers. According to statistics 
compiled by the Ministry of Internal Affairs and 
Communications (MIC), the population of Japan is 
about �27 million people (as of September 2007), 
meaning that the number of Internet subscribers is 
almost equal to the total population. Of course, some 
people have multiple subscriptions, while others have 
no subscriptions. The number of Internet subscribers 

includes 27,�50,000 subscribers to broadband ser-
vices (which, in Japan, are defined as communication 
lines having a bit rate of 500 kbit/s or higher) broken 
down as 3,690,000 subscribers to CATV (cable tele-
vision), �3,790,000 to DSL (digital subscriber line), 
and 9,660,000 to FTTH (fiber to the home). In the last 
one to two years, CATV and DSL have stagnated 
while FTTH has been experiencing vigorous growth 
(Fig. 1).

1.2   NTT’s broadband services
Although DSL has yet to be surpassed in Japan’s 

overall communications market, it was overtaken by 
FTTH within the NTT Group in January 2007. Tabu-
lations performed at the end of August by NTT West 
and NTT East revealed that the number of NTT 
FTTH subscribers increased to 7,2�0,000 (59%), 
while the number of DSL subscribers decreased to 
5,090,000 (4�%).

A similar phenomenon appeared in the mobile mar-
ket, with the share of NTT DoCoMo FOMA*� users 
surpassing that of mova*2 users. As of the end of 
August 2007, the number of mova subscribers had 
dropped to �3,560,000 (26%), while the number of 
FOMA subscribers had increased dramatically to 
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39,340,000 (74%).

1.3    Domestic and international trends in broad-
band services

One outstanding feature of telecommunication ser-
vices in Japan is low rates. Compared with major 
cities around the world, the DSL and FTTH services 
provided in Tokyo are the most inexpensive in terms 
of monthly fees and price per � Mbit/s.

While there is much activity in broadband services 
throughout the world, much diversity can be found 
with regards to market background and environment. 
In the USA, for example, broadband access by CATV 
is very strong, while in Europe, DSL boasts an over-
whelming share.

In Japan, FTTH has 35.6% of the overall broadband 
market compared with �.�% in the USA and less than 
�% in countries like the U.K., France, and Germany. 
It can therefore be seen that the pace of FTTH expan-
sion in Japan’s broadband services has been extreme-
ly fast, even from an international viewpoint. In short, 
FTTH services in Japan are expanding at the fastest 
pace and have the lowest price levels in the world.

1.4   Flattening of information sharing
Together with advances in the information-com-

munications environment, we can see an expansion of 
consumer generated media in the individual domain 
and an increase in collaborative business in the corpo-
rate domain. As individuals come to publish informa-
tion with increasing frequency and the horizontal ties 
between companies intensify, the mechanism of 

information sharing is shifting from one character-
ized as closed-minded, centralized, unidirectional, 
and static to one that is increasingly open-minded, 
distributed, bidirectional, and dynamic. The bound-
ary between the information-publishing and informa-
tion-receiving sides is blurring and the shape of 
information sharing is becoming flat.

As a result, the Web 2.0 feature of information dis-
semination from diverse entities and knowledge shar-
ing is progressing, and information published by both 
individuals and companies is coming to have a sig-
nificant effect on social economic activities. This 
diverse and abundant amount of information is 
becoming an energizing force behind social econom-
ics.

1.5   Structural changes in society caused by ICT
Structural changes in society brought about by the 

evolution of ICT are moving in three major direc-
tions.

(�)  Service convergence: linking and convergence 
of broadcasting and communications, conver-
gence of fixed and mobile systems, conver-
gence of terminals (personal computers, TVs, 
cell phones), etc.

(2)  New trends in net business—rapid progress of 
Web 2.0: user participation, open-minded, 
long-tail phenomenon, etc.

(3)  Globalization of business and issues: globaliza-
tion of corporations, manifestation of global 
issues, etc.

These changes in the social structure and changes 
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• 27,150,000 subscribers as of the end of June 2007 (an increase of
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Fig. 1.   Change in the number of broadband subscribers in Japan.
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in business models owe much to interaction with ICT. 
In short, ICT is playing an extremely important role 
in social change. Rapid globalization, in particular, is 
having a huge effect on society. We are now in a 
period of intensive reform that aims to knock down 
the barriers of time and distance and eliminate the 
uneven distribution of knowledge.

2.   NTT’s stance toward the NGN

2.1    NTT Group’s Medium-term Management 
Strategy

NTT, which aims to play an important part in the 
creation of a ubiquitous broadband society, is pro-
moting the development of an open network and 
diversified services in line with the Japanese govern-
ment’s e-Japan strategy and u-Japan policy. The NTT 
Group’s Medium-term Management Strategy of 2004 
proclaims the following three objectives.

(�)  Achieve a ubiquitous broadband society to cre-
ate a rich communication environment for indi-
viduals and the community and to make busi-
ness activities more efficient and create new 
business opportunities for the corporate world.

(2)  Construct an open network environment in 
which a wide variety of players and diverse 
services can thrive through the active coopera-
tion and support of the NTT Group.

(3)  Increase the corporate value of the NTT Group 
through these efforts and contribute to corpo-
rate profits for the benefit of all shareholders 
and investors.

And more specifically, NTT aims to construct an 
NGN and develop ubiquitous broadband services as 
two pillars on which to provide several tens of mil-

lions of fixed-line customers with NGN optical ser-
vices by 20�0FY (the end of March 20��).

NTT also aims to modify the profit structure in 
conjunction with the development of an NGN. In 
recent years, the telecommunications business of the 
NTT Group has been experiencing a decline in reve-
nues from voice-related communications (both fixed 
and mobile), and even revenues from the rapidly 
growing broadband field are not expected to cover 
this shortfall. In response to this situation, NTT plans 
to expand in the broadband field through the develop-
ment of sophisticated services on the NGN.

2.2   NGN: the third network
The main functions required of a telephone net-

work, i.e., the starting points of a telecommunications 
business, are high-quality voice-centered services, 
emphasis on reliability and stability (lifeline capable), 
and operation as a public network. A telephone net-
work is centrally managed to provide services that 
consider safety and security to be of prime impor-
tance. 

On the other hand, the features most desired on the 
Internet are convenience and enjoyment. The Inter-
net’s advantages are diverse ubiquitous and broad-
band services and content, emphasis on economic 
efficiency, and unlimited extendibility through a dis-
tributed open network.

In light of the above, the full-IP NGN was con-
ceived as being the third network that will combine 
the merits of the telephone network and the Internet. 
Its main features are that it inherits the quality and 
reliability achieved during the development of the 
fixed telephone network, uses IP technology appro-
priate for broadband systems, solves past issues like 
security measures, and broadens the choice of ser-
vices.

The NGN maintains the reliability and stability of 
the telephone network and the flexibility and extend-
ibility of the Internet. A common misperception, 
however, is that the NGN is meant to replace the 
Internet, and debates in the form of NGN versus the 
Internet are often held. This is a mistaken view. The 
Internet and NGN can, we believe, be isolated from 
each other and coexist.

2.3   NGN technical features
So how then does the NGN differ from the tele-

phone network and the Internet? The following four 
points can be offered as technical features of the 
NGN.

Photo 1.    Uji, NTT Representative Director and Senior 
Executive Vice President giving a lecture.
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(�) Quality of service
The Internet is basically a best-effort network, 

which means that problems such as dropped calls, 
interference with information, or slow display of 
information at times of congestion are not rare occur-
rences. The NGN, in contrast, provides four quality 
of service (QoS) classes: highest priority, high prior-
ity, priority, and best-effort. The user can select a 
suitable QoS class according to the communication 
procedure determined for each application.

(2) Security
To counter ever-increasing net crime, the NGN 

provides high-level security functions. Communica-
tion-control servers that control edge nodes at net-
work entrances will manage identification informa-
tion on each circuit and check originator IDs (identi-
fication numbers). This will enable the system to 
block fraudulent use of another person’s telephone 
number and other forms of spoofing as well as unau-
thorized access, unusual traffic, and so on at edge 
nodes.

(3) Reliability
The NGN will feature network construction 

designed to handle a variety of conditions including 
natural disasters and abnormal concentrations of traf-
fic. In addition to using technical know-how in safety 
and security inherited from telephone network devel-
opment, the NGN will switch equipment and reroute 
circuits at the time of system faults using redundant 
network configurations and will maintain network 
functions at times of congestion by implementing 
traffic-control measures and ensuring critical com-
munications.

(4) Open interfaces
To achieve services with a high degree of freedom, 

the NGN will provide abundant communication func-
tions including multicast communications for IP 
broadcasts, unicast communications for video on 
demand (VOD), interactive communications for pro-
viding voice and video data, Internet connections, 
and Ethernet services. To enable effective use of these 
functions and raise the level of network openness, 
NTT is disclosing specifications for the interfaces 
between one network and another network (NNI), 
between a user and a network (UNI), and between an 
application server and a network (SNI). The protocols 
used by these interfaces conform to international 
standards such as those established by the ITU-T 
(International Telecommunication Union Telecom-
munication Standardization Sector) and IETF (Inter-
net Engineering Task Force) as well as to domestic 
standards such as those established by the Telecom-

munication Technology Committee (TTC).

2.4   Roadmap to NGN commercialization
In March 2006, NTT released an outline of field 

trials to be held with the aim of deploying and com-
mercializing the NGN. In July of the same year, NTT 
disclosed the interfaces and began recruiting partici-
pants. The trials began in December 2006. The plan is 
to begin genuine provision of NGN services in the 
second half of fiscal year 2007. The NGN is consid-
ered to be an evolving network and we envision the 
creation and deployment of many new services as it 
continues to evolve in the years to come.

3.   New services and businesses 
through the NGN

3.1   Openness and collaboration
Needless to say, the development of NGN business 

cannot be accomplished solely by the NTT Group. As 
mentioned above, the NGN has three main interfaces. 
If their specifications were not disclosed, it would be 
impossible to connect with users, other networks, and 
other applications. The NGN will lead to the creation 
of new services and added value as interfaces are 
disclosed to open up connections with other networks 
and as collaborative relationships are formed to break 
down the walls between different types of businesses 
and industries (Fig. 2).

3.2   Field trial examples
Many business operators are participating and col-

laborating in the field trials that commenced in 
December 2006. For example, �4 information-appli-
ance vendors and content and broadcasting compa-
nies are testing application services while �5 carriers 
and ISPs are testing Internet connections and per-
forming interconnectivity experiments. The follow-
ing are specific examples of field trials now being 
held.

(�) Telepathology system
Since NGN technology will be able to ensure a high 

level of quality and security, we can expect the NGN 
to make significant contributions to fields related to 
medical care. For example, we can envision stable 
high-definition video communications supporting 
remote pathological diagnosis. In such a system, a 
medical specialist would be able to remotely and 
accurately manipulate a microscope to view a high-
definition video image of an extracted pathological 
sample and make an immediate diagnosis.
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(2) Data distribution for digital cinema
The QoS and high-reliability features of the NGN 

can be exploited to distribute data for digital cinema 
(a video distribution and display system free of ana-
log film). The traditional method of distributing a 
movie to theaters for public showing is to print a copy 
of its digital master, make as many copies on film as 
needed, and physically transport that film to the the-
aters. Digital cinema, in contrast, does not use film at 
all. If we consider a work completed in Hollywood 
(in the USA), for example, the system would deliver 
the movie data and encryption key data from Holly-
wood to a content server and key data server, respec-
tively, at a distribution center somewhere within 
Japan and then distribute that data to each of the the-
aters showing the movie through the use of NGN 
Ethernet communication functions.

(3) High-definition IPTV service
One application that can use NGN functions to 

great effect is a high-definition video distribution 
service via IPTV (Internet protocol television). This 
system will distribute high-quality high-definition 

video by utilizing the NGN’s QoS functions via a 
video distribution platform consisting of a multicast 
delivery system, VOD delivery system, and various 
types of servers (Fig. 3). With this system, video can 
be distributed by optical means even to areas that are 
unable to receive TV signals.

(4) Hikari authentication service
Multifactor authentication that uses a combination 

of authentication techniques to enhance security has 
been attracting much attention. The use of multiple 
authentication schemes, however, increases the bur-
den on the user while increasing system costs and 
adding complexity. Hikari*3 authentication solves 
these problems by combining NGN circuit-identifi-
cation information with other authentication tech-
niques. Since an authentication process based on cir-
cuit-identification information is already provided on 
the network side, robust security can be maintained 
without increasing the user or system load.

*3 Hikari is a Japanese word meaning light. It is used in the names 
of various optical services.

……

…

…

The NGN will cope with changes in technology and the market and will be a driving force behind the creation of new services
and business models. 
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Fig. 2.   Creating new services through the NGN.



Lecture Spot

Vol. 5 No. 12 Dec. 2007 66

(5) Ubiquitous (network services for kid’s safety)
A ubiquitous monitoring service allows parents and 

guardians to monitor children on their way between 
school and home from a terminal installed at home or 
elsewhere. One feature of such a service is that it 
makes great use of mobility in a way that only a ubiq-
uitous system can. However, the privacy of the indi-
viduals being monitored is an issue of concern.

In contrast, ubiquitous monitoring by the NGN 
accurately latches onto the target to be monitored—
whether that is a person or object—and provides 
realtime, high-quality video of the target while main-
taining privacy by linking IC-tag (tag containing an 
integrated circuit) detection with video cameras 
through authentication based on originator ID and 
quality assurance based on QoS. In short, ubiquitous 
monitoring by the NGN creates an environment in 
which a person that needs to be seen is accurately 
monitored only when viewing is necessary.

3.3   Showroom NOTE
NTT is exhibiting and introducing key examples of 

these field trials at its NGN Open Trial Exhibition 
(NOTE) showroom in Otemachi, Tokyo. Since its 
opening in December 2006, NOTE has welcomed 

about �6,000 visitors (as of the end of August 2007), 
including 324 overseas guests from 4� countries. 
Questionnaires given to visitors viewing the NOTE 
exhibits revealed that just under 80% felt that they 
“understood the outline of the NGN” and that just 
over 80% felt that “life and business would be 
changed by the NGN” (survey period: August 27 to 
September 4, 2007; number of respondents: 300). 
The three most interesting exhibits from the view-
point of visitors were found to be: 

•  Retransmission of digital terrestrial television 
over IP

• Hikari authentication service
• High-definition IPTV service

3.4   NGN as a social infrastructure
In places that involve human life, such as medical-

care facilities, or at times of natural disasters or other 
emergencies, the social infrastructure must be reli-
able and instill confidence in users. It must also be 
simple enough that anyone can use it regardless of 
technical skills. The NGN, which can provide a 
broadband, ubiquitous, and secure environment to a 
broad user base including society, business, and ordi-
nary users, is generating high expectations as a reli-

ONU:  optical network unit
HGW:  home gateway 

The same set-top box can be used to view
retransmission of digital terrestrial television over IP.

Video distribution platform
Content 
metadata Multicasting

STBUnicasting

Interactive 
services

Optical fiber

NGN

Provides high-quality high-definition video by NGN QoS 
• View missed broadcasts 
• Insert commercials automatically according to viewer profile 
• Select favorite scenes for viewing 
• Link video distribution with interactive services 

ONU

VOD delivery
system

Multicast
delivery
system

Various types
of servers

HGW

or

Fig. 3.   High-definition IPTV service.
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able social infrastructure (Fig. 4).
In society, there is a need for services that can cope 

with the aging population, support nursing care, 
medical care, and education, and cope with large-
scale disasters, while in the business world, there are 
demands for services that can adapt to market chang-
es, create business opportunities, and cope with ser-
vice convergence and provide attractive rates. As for 
ordinary users, they want more enjoyable and more 
convenient services that are also safe and secure. Ser-
vices that meet these requirements can be provided 
through the use of the NGN.

4.   NTT R&D

At present, R&D at NTT is guided by the following 
three policies.

•  Besides creating the NGN, R&D must aim for a 
safe and secure society by dealing effectively 
with the aging society, environmental problems, 
and other social problems.

•  R&D must pursue a wide range of themes from 
short-, medium-, and long-term perspectives 
while seeking a balance between basic/elemental 
and platform technologies.

•  The results of R&D must help make Japan more 
competitive on the international scene.

Befitting its reputation as a front runner in optical 
services, the NTT Group is taking a worldwide lead-
ership role in both adapting to the era of large-scale 
deployment of optical services and maintaining, 
managing, and operating optical services. The NTT 
Group is also developing access-system technologies 
for achieving the above, and it is developing tech-
nologies for creating new NGN-based services to 
provide users with a large number and variety of 
application services in simple and convenient ways. 
In addition, R&D at NTT continues to pursue a vari-
ety of projects while looking forward and envisioning 
the shape of things to come.

5.   Toward the 2008 launch of NGN services

The field-trial is progressing well, and genuine 
NGN services are scheduled to begin next year, at 
long last. In this way, NTT hopes to make an even 
greater contribution to the advancement of ICT in 
Japan while forming collaborative relationships with 
other relevant business enterprises.

• Adapt to market changes 
• Create business 
   opportunities 
• Cope with service 
   convergence
• Attractive rates

• Safe and secure 
• More enjoyable
• More convenient

• Cope with aging society 
• Support nursing care,
  medical care, and education 
• Cope with large-scale
   disasters

Business

Society

Highly reliable 
social infrastructure

Ordinary users

Fig. 4.   Significance of NGN (broadband, ubiquitous, secure).


