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Abstract

This article outlines new electromagnetic compatibility (EMC) problems created by the introduction
of the wide variety of infrastructure facilities being deployed to provide diverse services on the Next
Generation Network (NGN) and describes NTT’s approach to solving them.

1. Introduction

The IP (Internet protocol) network for the Next
Generation Network (NGN) era will connect per-
sonal computers, video equipment, and home appli-
ances in addition to telecommunication devices for
making voice calls. These various types of equipment
are increasingly using high-speed signal-processing
circuits to achieve advanced functions and inverter
power supplies to save energy. At the same time, the
use of new wireless devices such as digital terrestrial
receivers, mobile phones, and wireless local area net-
work (LAN) transceivers is spreading rapidly. All
such equipment, whether intentionally or uninten-
tionally, radiates electromagnetic waves. Even the
natural world emits electromagnetic radiation in the
form of lightning, terrestrial magnetism, etc. From an
electromagnetic viewpoint, the environmental condi-
tions that surround us all can be called the electro-
magnetic environment [1], and as shown in Fig. 1, the
electromagnetic environment surrounding the NGN
is becoming increasingly complicated. EMC prob-
lems in this electromagnetic environment are also
becoming complicated, but they must be solved if we
are to construct a safe and secure network.

EMC problems can be divided into three main
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types: emissions, immunity, and overvoltage/ground-
ing. For emissions, we consider methods that can
prevent electromagnetic disturbances emitted from
equipment from causing faulty operation in other
equipment. For immunity, we consider methods that
enable equipment to operate stably and faultlessly
even if it receives unwanted electromagnetic energy
(electromagnetic noise) from other equipment. Final-
ly, for overvoltage/grounding, we consider (1) protec-
tion against excess voltages or currents that can be
caused by natural phenomena such as lightning,
inductance from transmission lines, and overvoltage
due to power accidents and (2) grounding methods to
achieve such protection.

2. Infrastructure facilities in the NGN

Telecommunications centers are deploying large-
capacity IP equipment for the NGN era. This IP
equipment comes from multiple vendors and the
deployment of equipment having different power
supply methods is increasing. Until recently, it was
common to use DC48V power supply systems for
feeding power to communication facilities, but with
the deployment of IP equipment, the use of AC200/
100V systems has been on the increase. As a result, it
is difficult to maintain an efficient supply of power by
DC48V systems as equipment capacities rise. To deal
with this problem, studies are being performed on
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Fig. 1. Electromagnetic environment surrounding the NGN.

high-voltage DC power supply systems. We can
therefore envision that telecommunications centers in
the future will house a mixture of power-supply sys-
tems and that grounding systems will become more
important than ever to ensure a good EMC environ-
ment and protection from overvoltage. We can also
expect that the use of auxiliary equipment such as air
conditioning units will increase as telecommunica-
tions equipment capacity rises and that it will also be
impossible to ignore EMC issues for this equipment.
Meanwhile, the user environment is being trans-
formed by networking as electric and electronic
devices incorporating wired and wireless communi-
cations technologies are coming to be connected to
the telecommunications network. This results in a
complicated EMC environment even in the user’s
home. In short, the electromagnetic environment sur-
rounding communications is undergoing major
changes as the NGN continues to spread, and EMC
technology for dealing with these changes is becom-
ing increasingly important. EMC issues in NGN
infrastructure facilities are summarized in Fig. 2 [2].

3. NTT’s approach to
EMC problems in the NGN

A variety of research has been performed on the
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quality of service (QoS) on the NGN IP network [3].
The proposed quality control technologies operate on
the premise of guaranteeing quality in lower layers
such as the physical and data-link layers. The EMC
problems are directly related to the physical layer and
are extremely important from the viewpoint of com-
munications quality.

Immunity specifications [4] for telecommunica-
tions equipment have up to now called for normal
operation in the face of continuous electromagnetic
noise, but in the case of sudden impulse noise, they
have allowed for faulty operation at that moment.
Thus, under these specifications, services with real-
time requirements such as video delivery cannot
avoid video disturbances due to impulse noise. There-
fore, requirements for services that demand high reli-
ability should be made to coincide with EMC require-
ments. For this purpose, NTT is working to clarify
impulse noise and the factors behind IP layer degra-
dation.

The grounding system is therefore of prime impor-
tance when we consider the EMC environment in a
telecommunications center. However, when a high-
voltage DC power supply system is introduced,
human safety takes precedence over EMC problems.
The high voltage means that the grounding system
must provide facilities that cannot give maintenance
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Fig. 2. EMC issues in the IP network.

workers electrical shocks and that do not cause seri-
ous injury if an electric-shock accident does occur.
For this reason, we are studying grounding systems
that can solve the EMC problems after satisfying
human safety requirements.

Furthermore, with regard to security, countermea-
sures against information leakage from electromag-
netic disturbances emitted from electronic devices
and the protection of electronic devices from intense
electromagnetic waves from the outside are being
pursued as an EMC problem.

At NTT, we specify EMC-related in-house stan-
dards and technical requirements not only to gain
EMC compliance as a corporation but also to improve
the quality of procured equipment from an EMC
viewpoint. In this way, we are supporting the con-
struction of a highly reliable NGN. We are also
actively involved in international and domestic EMC-
related standardization efforts [5] as a foundation of
all EMC efforts.

common grounding of user’'s home PC: personal computer
PDC: power distribution cabinet
STB: set-top box
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