Tactical satellite communications

Satellite
communications is
already beginning to
play a significant role
in Army tactical
operations...In the
near future TACSAT
will greatly increase
the commander’s
ability to
communicate over
extended distances
rapidly, reliably, and
securely.
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Spinning solar
panels (8)
generate 20 watts.

weight: 1100 lbs.
size: diameter 9 ft.
height 13 ft.

. Figure 4. DSCS II satellite

The DSCS II satellite consists of a
multichannel repeater, a receive and
transmit Earth coverage (EC)
antenna, and two narrow coverage
(NC) antennas. Each NC antenna is
capable of receiving and transmitting
simultaneously. These transponders
have a bandwidth of 410 MHz,
arranged in four channels, plus a
total of 90 MHz of guard band
between channels. Also capable of
being independently steered, the two
NC antennas cover an area
approximately 750 miles in diameter.
The newer DSCS II satellites have the
capability to defocus one NC antenna,
thus creating an “area coverage” (AC)
antenna which can cover a 1500-mile
wide area. The EC antennas (transmit
and receive horns) provide coverage to
approximately one-third of the
Earth'’s surface. The transmitting
TACSAT terminal sends the signal to
the satellite, where it is amplified,
frequency translated (by 725 MHz),
and retransmitted to the receiving
terminal. Because of their low gain
antennas and low power output, the
TACSAT terminals must operate in
the NC/AC coverage areas. There are
four spacecraft locations to provide
worldwide coverage. Figure 6 shows
the satellite coverage area for the
Atlantic DSCS II. The large oval
contour shows the maximum coverage
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weight: 1800 lbs. (dry)
size: length 6.8 ft.
width 6.3 ft.
depth 6.4 ft.
solar array 38.1 ft.
design life: 10 years

Figure 5. Fully extended view of DSCS I1I satellite

area for each satellite (EC antenna),
while the smaller contours show the
NC/AC antenna coverage areas.
DSCS III has three uplink antennas
(one 61-element multiple beam, two
EC horns) to receive signals from the
earth terminals, and five downlink
antennas (two 19-element multiple
beams, two EC horns, one NC
gimballed dish), which retransmit the

signals to the receiving terminals.
The DSCS IIT has a bandwidth of 375
MHz, arranged in six channels, plus a
total of 125 MHz of guard band. The
DSCS IIT has increased hardening, or
resistance to potential enemy attacks,
as well as the ability to operate in
high jamming levels. There are four
spacecraft locations to provide

- worldwide coverage. Figure 7 shows

the satellite coverage area for the
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Figure 6. Typical NC andAC footprint for Atlantic satellite area



Figure 7. Pacific satellite area

DSCS III over the East Pacific. The
large oval contour in the figure shows
the EC coverage, while the smaller
contour shows the NC coverage. As
with DSCS II, TACSAT terminals
must be in the NC coverage area to
operate.

Channel capacity on DSCS
satellites limits the number of
TACSAT terminals that can
simultaneously operate. This number
will vary depending on type of
terminal, number of channels,
weather conditions, where in the
satellite footprint the terminals are
operating, etc. All these factors will,
in some way or another, affect how
many terminals can be placed on any
given satellite. The Army is currently
developing a number of product
improvements to the terminals that
will increase their efficiency and
allow more terminals access to the
satellite.

In the EHF frequency range, there
is only one satellite currently
projected. This satellite, MILSTAR, is
under development, with its first
launch planned for the late 1980s. The
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Single Channel Objective Tactical
Terminal (SCOTT) is the Army’s
ground terminal currently being
developed to operate with MILSTAR.
The satellite and ground systems will
utilize techniques such as Demand
Assigned Multiple Access (DAMA) for
improved connectivity and efficiency.
They will also use techniques
designed to improve their resistance
to jamming-and interception.
MILSTAR is the first Army satellite
which has a ground terminal being
concurrently developed in order to
support tactical as well as strategic
requirements. MILSTAR will support
user data rates from 75 bps to 2.4
Kbps.

Satellite communications is
beginning to play a significant role in
Army tactical operations. We used
single channel and multichannel
TACSAT terminals during the
Grenada operation as well as in other
contingency operations, such as
responding to natural disasters. In
the near future, TACSAT will greatly
increase the commander’s ability to
communicate over extended distances
rapidly, reliably, and securely.

(The following article, “The Army’s
use of space,” outlines some of these
communications improvements and
their implications for the battlefield of
the future.)
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associate degree from Georgia Military
College.

Army Commaunicator ¥



