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MODULAR ANTENNA DESIGNS CHANGE...

««.AT THE SPEED OF RELEVANCE

Author: Fred Vinezeano, Vice President of Products, Kratos Antenna Solutions

With the space industry on a shift from hardware
to software in all possible ways, parabolic antenna
manufacturers are relying on modularity to help ensure
the mission even as it is changing. In the case o&ntenna
systems, reflectors, positioners, or even feeds can be
purchased ahead of time and swapped out or replaced
at the time of need instead of replacing an entire
antenna system.

TRANSFORMING FIXED INTO FLEXIBLE

The U.S. Space Force, along with the rest of the Department of Defense (DoD),
continuously seeks out ways to make the space segment more reliable and
redundant like including commercial satellites as a resource in their network. In
the ground segment, there is no readily available commercial antenna hardware
that supports the exact specifications and security requirements of a particular
mission to use as a resource without going through a new procurement process.

Trifold transportable antenna system. Photo provided by Kratos.

When antenna system parts can be easily removed, added, and upgraded,
the inherently fixed nature of a parabolic antenna becomes more flexible in
order for it to adapt to military conditions such as adversary attacks, accidental
interference, on-orbit failures, or increased bandwidth requirements without
causing a major service interruption. Although antennas will always maintain a
certain degree of complex customization to fit individual mission needs, some
manufacturers have managed to incorporate interchangeable parts in ways that
were not considered possible before that do not compromise Army Strategic
Command (ARTSRAT) performance.

These interchangeable parts are turning what were once complex modifications
into more simplified plug-and-play tasks so that any person in the field can
modify an antenna in response to critical mission changes in a timely manner.
Most importantly, there is the effect that interchangeable parts have on total
mission cost.

Leveraging modularity for existing antenna systems enables the ability to add
entirely new mission capabilities with reset, sustainment, or upgrade funding
for modular components, which is often easier to achieve than funding for a
brand-new antenna system.

MAINTAIN CONSTANT ACCESS TO A SPACE SEGMENT

It used to be unthinkable to transplant a feed from one antenna and easily install
it in another with reliable results. Today, it is possible to move feeds and parts
of feeds can also be removed and used in multiple places to repurpose existing
assets. The U.S. Air Force leveraged this capability when they successfully moved
C-, Ku-, Ka-, X-, and X/Ka- multi-frequency feeds from 3.4 meter trifold antennas
into 4 meter systems to support expanded mission requirements.
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When the U.S. Army required a rapid, quick-deployable terminal, their onsite
personnel were able to swap out a 3.9 meter trifold transportable antenna feed to
a 4.0 meter antenna to meet that need. Whatever the catalyst, interchangeable
feeds can save the military thousands to hundreds of thousands of dollars,
depending on the feed type.

EASIER MANAGEMENT OF MULTI-SITE, MIXED ANTENNA REQUIREMENTS

Like feed-swapping, the ability to use the same exact hub specifications for

a variety of antenna apertures allows for the same exact RF system design

to be used to achieve various mission specific EIRPs (Effective Isotropic
Radiated Power commonly understood as “transmit capabilities”) and

G/T (Antenna Gain /Total Noise Temperature commonly understood as
“receive sensitivity”). As a case in point, when 5.6, 8.1 and 9.4 meter Ka-Band
antennas can all share the same hub, a multi-site project with mixed antenna
requirements would use just one RF design and system configuration that can
be mounted into any one of the three antennas. This capability enables quicker
program deployment, reduced downtime and lower S
cost on design work, training, and installation.

The value of this modularity feature is underscored
when major players begin selecting contractors with
single RF system designs in mind. One large satellite
operator that recently built a ground network of more
than twenty 8.1 and 5.6 meter antennas selected
their antenna manufacturer based on key modularity
options, specifically, streamlined sparing of antenna
parts enabled by a common RF system configuration. In

this situation, all the active and nonactive system spares 4.0 meter carbon
harabl h fiber feed. Photo
were sharable among the antennas. provided by Kratos.

MORE CONTROL THAT REQUIRES LESS RACK SPACE

Traditionally in the antenna world, the antenna controller and the antenna itself
come ata 1:1 ratio. One antenna is paired with its own controller for the duration
of their service lives together.

This is no longer the case with controllers such as Kratos' new NGC2 (Next
Generation Controller) which is designed to operate and manage up to ten
antennas all on its own. The NGC2 is designed for commonality across multiple
antenna systems enabling a single hardware platform to provide the best
capabilities and interoperability across a line of very disparate applications.

For example, one NGC2 can be used to control transportable and tactical
antennas with auto acquisition capabilities, a 3.5 XY LEO antenna with Conical
Scanning, and can also be configured to operate a six-axis, Ka-band, Earth
Station at the same time. The NGC2 can even be used as a control system for
High Frequency (HF) antenna rotators.

As the NGC2 works with more than one antenna, it can serve as a redundancy
controller for the other RF elements in addition to handling the antenna tracking
capability. This concept allows for familiarity and ease of use for personnel -
once it is learned, it doesn’t have to be relearned for a different antenna.

In the end, one controller for multiple antennas that can also control other
systems such as LNAs, HPAs, and more means a whole lot of extra rack space
and a lot less spares to maintain.

MODULAR DESIGNS DELIVER MISSION-ADAPTABLE COMMUNICATIONS

While the space industry continues to become more software-defined, and as
we embrace virtual network functionality, ground system antennas will remain
hardware for the foreseeable future. Antenna manufacturers continue to find
new ways to optimize mission success by creating modular, standardized,
transportable designs to make antennas more mission adaptable, flexible
and interoperable.
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The augmentation and upgradeability of antenna systems components, such - . . )] | T || 0es s -’;E-E'
as reusable feeds, positioners, RF system design, and controller commonality, ;
enables the ability to adapt to mission changes in a way that increases resiliency,
decreases complexity, and saves time and costs.
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While the concept of modular designs may have been born in the industrial
revolution, it has finally managed to evolve the complex and largely fixed nature
of antennas to deliver more cost efficient, and mission-adaptable satellite
communication systems.
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true end-to-end ground systems. Kratos can build the physical earth station site as

well as provide all the necessary management systems serving applications such as

Telemetry, Tracking and Command (TT&C), In Orbit Test (IOT), Monitoring and Control ﬁ 3

(M&C), Carrier System Monitoring (CSM), communications gateways, VSAT systems, K R Tos

and broadcast. Find out more about Kratos’ products and services at:

www.kratosdefense.com.

DISPATCHES
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Designed, engineered and built in-house, these
modular satellite platforms illustrate Maxar’s
ability to adapt and extend its deep experience to
provide agile, affordable solutions in proliferated
LEO constellations.

L3HARRIS BRINGS MAXAR INTO
THEIR TRANCHE 1 TRACKING
LAYER CONTRACT WITH THE SDA
FOR THE DESIGN + PRODUCTION
OF 14 SPACECRAFT

With this contract, Maxar will provide a robust
foundation for the integration of various mission
payloads, including optical terminals for space
mesh networking, Ka-band communications, and
infrared sensors.

L3IHARRIS
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Additionally, it will provide related ground,
INNOVATIVE SPACE INFRASTRUCTURE OperatiOnS and sustainment Support. Maxar will
manufacture the platforms at its factories in
Palo Alto and San Jose, California, for delivery
in 2024, and launches are scheduled to begin in
April of 2025. Additional details...

SDA selected L3Harris as a prime for its Tranche
1 Tracking Layer as part of the initial Missile

Warning/Missile Tracking warfighting capability
of the National Defense Space Architecture (NDSA).

Tranche 1 Tracking Layer will provide limited
global indications, warning and tracking of
conventional and advanced missile threats,
including hypersonic missile systems.

Maxar Technologies has been selected by
L3Harris Technologies for the design and
production of 14 spacecraft platforms and
associated support for their Tranche 1 Tracking
Layer contract with the Space Development
Agency (SDA).
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