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STRL, NHK's Audience Services
Department Reception
Engineering & Services

Center, Maspro Denkoh Corp.
and Murata Manufacturing Co.,
Ltd. have developed a re-
transmission system using 60-
GHz-band millimeter waves.  

Some apartment buildings lack
a common reception facility for
satellite broadcasting, and some
of their apartments have no
southwest facing, the direction in
which an antenna has to be
installed. Reception
countermeasures for such
apartments will be necessary to
complete diffusion of digital BS
broadcasting. One way to solve
this problem is to install our new
re-transmission system using 60-
GHz-band millimeter waves. 

Millimeter waves (30-300 GHz)
have frequencies higher than
those of ordinary TV radio waves.
The wide range of millimeter-
wave bands enables substantial
size reductions in the antennas
and systems. Especially
advantageous is the fact that
millimeter-wave transmissions in
the 60-GHz band (59-66 GHz) do
not require a radio station
license, yet are allowed a

maximum bandwidth of 2.5
GHz, which will make it feasible
to broadcast 110-degree CS
services (max. 24 channels, 1-
GHz bandwidth) simultaneously
with BS services (max. 12
channels, 500-MHz bandwidth).
For this reason, it is expected that
60-GHz band re-transmission
systems will be extensively used
as common reception systems for
apartments in places where
BS/CS-IF signals don't reach.

This re-transmission system
receives satellite broadcast waves
with a rooftop antenna, converts
them into a 60-GHz-band signal,
and then transmits this signal to
individual homes, where it is re-
converted into BS/CS-IF signals by
using a millimeter-wave receiver
in order to pass the BS/CS-IF
signals to a BS/CS reception tuner
(see Figure 2).

The re-transmission system
must be able to secure a
transmission distance of
approximately 20 m (range
covers a five-story building). The
small, affordable antenna should
be easy to install and the system
should provide simultaneous
transmission of BS and 110-
degree CS broadcasting and a

signal quality equivalent to that
of a community reception facility
employing coaxial cable (coaxial
system).

A particularly important factor
in assuring a signal quality
equivalent to that of a coaxial
system is the support given by the
specifications for the devices
making up the re-transmission
system, which were determined
by referring to other reception
system standards such as JEITA
(Japan Electronics and
Information Technology
Industries Association) standards
and BL (Better Living)
certification standards1. We are
also working on other technical
issues, including reducing
frequency fluctuations in the
local oscillator for frequency
conversion, phase noise
reduction, and enhancements in
the linearity of the amplifier that
is used for multi-channel signal
transmission.

1 BL certification standard: standards
for housing components that have
been recognized as superior in
quality and performance by CBL
(The Center for Better Living).

Re-transmission System Employing Millimeter-
wave Characteristics

Figure 2: Re-transmission system for satellite broadcasting
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Figure 1: Prototype millimeter-wave transmitter (left)
and receiver (right)

-Diffusing digital BS broadcasting where satellite broadcast waves
don't reach


