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Moreover, improvements in satellite technology, particularly the emergence
of HTS, make SATCOM even more attractive for the UAS market. HTS
satellites, which transmit over Ka-band, provide an estimated 300 to 400
percent improvement in throughput over traditional wide beam satellites.

UAS craft can take advantage of HTS to increase data rates from a single
terminal. This is important for supporting transmissions of Full Motion
Video (FMV) and high-resolution photos in real time to commanders on the
ground and units in the field.

In contrast to traditional geostationary satellites which use a single wide
beam, HTS uses multiple spot beams. The massive throughput of HTS spot
beams are designed to provide greater capacity and high data rates over
smaller surface geographical areas.

As these spot beams cover a smaller area, a key challenge for SATCOM
connectivity using HTS is to switch seamlessly between beams as the UAV
travels over various swatchs of land or sea. Leading UAS SATCOM solutions,
such as Gilat's, are equipped to take advantage of HTS technology.

SIZE VS. THROUGHPUT TRADE-OFF

Given the operational and physical constraints of today's unmanned platforms,
designing and implementing effective tactical UAS SATCOM solutions is a
complex endeavor. There are trade-offs between size and performance that
need to be reconciled in order to meet the needs of tactical missions.

With a payload capacity of only a few dozen pounds, equipment weight is
crucial—every additional pound of payload means one less pound of fuel.
However, at the same time, minimizing SWaP to meet payload limitations
doesn't always go hand in hand with maximizing data throughput.

The leading vendors in the military UAS SATCOM market are those that
are able to offer a compact, lightweight terminal without compromising
high throughput. In this context, the ability to operate in Ka-band with high
throughput satellites is a major advantage.

However, supporting high bit rates for fast download of sensor information
does not come without a cost. Military organizations purchase satellite capacity
from various satellite operators. Efficient bandwidth utilization on the satellite
link, measured in terms of bit/Hz, is important for reducing operational costs.

UAS SATCOM TECHNICAL REQUIREMENTS

In addition to size and throughput, UAS SATCOM terminals must address
other technical requirements that are related to the antenna, modem and
management capabilities.

Given the limited space in tactical UAS aircraft, it's important for SATCOM
antennas to maximize aperture size within the available radome volume. In
addition, the antenna must use highly accurate and stable tracking systems
to maintain a continuous link between the unmanned platform and the
ground station.

Due to the small antenna size and the numerous number of satellites on
orbit, there is an increased need to control Adjacent Satellite Interference
(ASI). This can be done through the use of low modulation and coding, as
well as spread spectrum transmission.

Modem sensitivity allows the SATCOM terminal's modem to work at a lower
signal to noise ratio, thereby requiring less power on the other side of the
transmission link. For this reason, modem sensitivity is a most important
consideration in overcoming smaller antenna size.

In terms of management, note that ISR and other tactical operations are
most commonly carried out by a fleet of UAS units that communicate
through a network. While one or more UAS may be operating above a
target, another UAS may be on its way to, or returning from, the target.
Ideally, all UAS in the fleet should be managed simultaneously from one
ground station.

Lastly, UAS SATCOM terminals must be ruggedized to meet military standards
for operating in harsh outdoor environments. Flying at high altitudes, UAS
craft are exposed to extreme temperature ranges, humidity, vibrations and
shocks (particularly during catapult launches and net landings).

GILAT'S SOLUTION FOR LONG ENDURANCE UAS MISSIONS
As a pioneer and a leading innovator in SATCOM solutions for the UAS
market, Gilat offers unmanned SATCOM terminals that eliminate the trade-
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The Gilat BlackRay 72Ka.
The smallest SATCOM system for UAS .

Size: 11.8 (d) x 9.5 (h) inches (30 x 24 cm).
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The small 10 lbs. BlackRay 72Ka delivers data download speeds of up to
2 Mbps, giving mission commanders the FMV and high resolution images
required to make those split-second operational decisions.

Gilat's SATCOM solutions for UAS are highly appropriate for manned
ISR missions that use small, special-mission aircrafts.

For more information, visit:
http://www.gilat.com/Unmanned-Aircraft-Systems
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