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FEATURED ARTICLE

The Need for a Full-Duplex 
Electronically Steered Antenna
The SATCOM industry is experiencing an unprecedented period of investment 

and growth resulting in the emergence of new and unique requirements. 
The surge of new capabilities ranges from high throughput satellites in 
geostationary orbits (GEO) to the launching of low Earth orbit (LEO) mega-
constellations. Simultaneously, mobility has become the key to survivability for 
DoD. The resulting requirement from this rapid growth is for an affordable, full-
duplex terminal with the agility to switch between GEO and LEO in a form factor 
and power requirement that supports mounting on a range of military vehicles.

READ MORE »

LATEST NEWS

Kymeta’s Progress Continues 
with Commercial LEO Release, 
Military Versions Close Behind 
Kymeta continues to lead the way in the flat-panel 
SATCOM on-the-move (OTM) market with the release of 
the commercial Hawk™ u8 LEO terminal. Terminals will be 
available Spring ‘23 along with service availability. 

READ MORE »

USE CASE

Kymeta Supports USAF Test 
and Evaluation Squadron 
SEPTEMBER 2022 – Kymeta partnered with the 422 Test 
and Evaluation Squadron (TES) of the USAF Warfare Center 
at Nellis AFB and Nevada Test and Training Range during 
Black Flag 22-1 to create a mobile Tactical C2 vehicle. This 
vehicle facilitated command and control activities while on 
the move (OTM) or at the halt.

READ MORE »

KEY EVENTS

 » Ranger Communications 
Expo (Outside Demo) 
Feb 7-9 
Ft Benning, GA

 » SATELLITE DC 2023 
March 13-16 
Convention Center, 
Washington, DC

 » ARSOF & Signals 
Command Conference 
(Outside Demo) 
March 26-31 
Ft Bragg, NC
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Kymeta continues to lead the way in the flat-panel 
SATCOM on-the-move (OTM) market with the release of 

the commercial Hawk™ u8 LEO terminal. Terminals will be 
available Spring ‘23 along with service availability.

Initial coverage will be on-the-pause with global mobility 
available by year end. Commercial and MIL customers 
will have the option to select between the proven Kymeta 
Hawk u8 GEO/GEO-LTE terminal and the new Hawk 
u8 LEO/LEO-LTE terminal. Demonstrations at sea with 
OneWeb in August 2022 showed speeds up to 200 Mbps 
download and 20 Mbps upload.

Hot on the heels of the commercial release, Kymeta plans to 
release the Osprey™ u8 HGL (Hybrid/GEO/LEO) to meet the 
unique needs of defense customers by providing a single, 
ruggedized terminal capable of operating on GEO and 
LEO satellites as well as LTE-A cellular capacity. To prevent 
customer dilemma or buyers’ remorse, the Osprey u8 HG 
terminals purchased today can be upgraded to include the 
LEO capability at a small fraction of the cost of a new terminal. 
In fact, the cost of the upgrade is exactly the difference in 
price between the HG and HGL models, so users benefit 
from the broadband GEO SATCOM OTM capability now while 
awaiting the availability of a Defense-friendly LEO network.

Read more about the Kymeta Osprey u8 »

On January 9, 2023, OneWeb confirmed successful 
deployment of 40 additional satellites to bring the total 
number of OneWeb satellites in orbit to 542 of the 648 
planned for their constellation. Only two more launches 
remain to complete the first-generation constellation, 
enabling global connectivity in 2023. OneWeb has 
connectivity solutions active today in Alaska, Canada, 
the UK, Greenland, and wider Arctic area.  Services will 
expand soon across the U.S., southern Europe, Australia, 
the Middle East, and more.

OneWeb Technologies, OneWeb’s U.S. proxy organization, 
is the only satellite communications provider with its 
own network infrastructure and 24/7 Managed Services 
Operations Center located on a secure military base to 
provide its government clients with secure and reliable 
solutions. Hawk u8 LEO and Osprey u8 HGL terminals 
will be available to support customers as this increased 
coverage becomes available.

Mission badge and launch photo source: OneWeb Launch 16 Toolkit
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Kymeta on Land & Sea

USE CASE

Kymeta Supports USAF Test 
and Evaluation Squadron 

The Marine Corps has been employing Kymeta’s technology 
in every element of the Marine Air Ground Task Force 

(MAGTF). As units experiment with operating concepts like 
Expeditionary Advance Base Operations (EABO) and Littoral 
Operations in a Contested Environment (LOCE), a new set of 
needs is emerging that points to the Kymeta Osprey™ u8 as a 
solution. Like the other services and SOCOM, the Marine Corps 
is rapidly adjusting to the emerging operating environment 
that requires smaller, more distributed forces that can access 
data at the very tactical edge while on the move or at the 
quick halt. The command element, ground, aviation, and 
logistics combat elements have all experienced the benefit of 
Kymeta on operations.

GROUND COMBAT ELEMENT (GCE) – The three active 
component Marine divisions have employed the Osprey 
u8 in different ways. One division used the u8 to support 
small, distributed, agile command posts that could emplace 
and displace rapidly. One commander shared, “We loved 
our Kymeta! It allowed me to command and control 10,000 
Marines from small distributed C2 nodes and tuck up next to a 
rock formation and operate for a short duration, then, with little 
preparation, move fast to another location – keeping the data 
flowing the whole time.”
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SEPTEMBER 2022 – Kymeta partnered with the 422 Test and 
Evaluation Squadron (TES) of the USAF Warfare Center at 
Nellis AFB and Nevada Test and Training Range during Black 
Flag 22-1 to create a mobile Tactical C2 vehicle. This vehicle 
facilitated command and control activities while on the move 
(OTM) or at the halt.

The creation of the OTM tactical C2 capability was in response 
to historically cumbersome technology that takes hours to 
transport, unload, emplace, and connect. The 422 TES and 
industry partners equipped an SUV with commercial and 
government off-the-shelf technology to create an on-the-
move tactical C2 element. 

The new configuration can be assembled quickly and 
inconspicuously, allowing operations anywhere without 
set-up time. The team executed two missions that provided 
Tactical C2 capabilities to demonstrate the flexible and rapid 
mobility options to and from the Nevada Test and Training 
Range. Missions included driving the SUVs over two hours 
to demonstrate command over land as well as airlift using 

a USMC KC-130 to a dry lakebed on the NTTR to replicate 
deployment and extraction from austere environments.

Kymeta terminals were used to transport tactically relevant 
data while on the move, from sources within the local 
battlespace to those sources operating beyond the horizon.
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Another division holds a pool of Kymeta terminals to provide 
deploying subordinate units as required. One example was a 
Unit Deployment Program (UDP) battalion that took a u8 to 
Okinawa and used it to push classified full-motion video from 
remote locations to headquarters elements for processing, 
exploitation, and dissemination.

Artillery units recognize the value of keeping tactical data 
systems fresh while moving to enable support of rapid and 
long-range maneuvers. The Kymeta terminals enable chat and 
exchange of AFATDS data while en route to firing positions. 
With no emplacement time required for mounted SATCOM 
terminals, the only requirement is to get the guns and ammo 
up – shoot – and move again!

Light Armored Reconnaissance units are always operating 
distributed and beyond the line of sight. Kymeta provides 
them a constant and reliable flow of data while they quickly 
penetrate enemy lines and locate and/or harass any enemy 
forces to determine their size, strengths, location, and any 
other pertinent information requested and report that over-
the-horizon to Marine commanders.

access SIPR and NIPR while embarked when their LHD’s 
SATCOM systems were experiencing outages. Terminals 
were hauled up on deck, plugged in, and the Landing Force 
Operation Center was back online in less than 30 minutes from 
the first reports of an outage.

MARINE ROTATIONAL FORCE – DARWIN (MRF-D) and the 
MARINE LITTORAL REGIMENT (MLR) have taken delivery 
of their initial Osprey u8 terminals. These units have been 
specifically designed to operate in the vast Pacific and island 
chains from the southwest Pacific to the Aleutians. They 
are expected to operate and persist within an adversaries’ 
Weapon Engagement Zone. The Osprey u8 offers them low-
cost, resilient, and reliable access to data in a high-threat 
environment – where sending and receiving data could mean 
the difference between mission success or failure.

The appearance of U.S. Department of Defense (DoD) visual information does 
not imply or constitute DoD endorsement.

USE CASE (continued)

LOGISTICS COMBAT ELEMENT (LCE) – Marine Logistics Groups 
(MLG) have employed Kymeta terminals as their primary high 
throughput terminal for COC operations. They have supported 
up to 4 networks and 60+ users. The MLG also integrated 
MANET radios with Kymeta to push service via MANET mesh 
networks to distant sites that would normally not have access 
to data. Generally, the MLG uses Kymeta terminals as a mobile 
(OTM) C2 node for the Commanding General’s “Jump” CP or 
when moving units across the battlefield. The low cost of the 
Osprey u8 allows the MLG to purchase terminals to bridge the 
gap in their table of equipment (T/E) shortfalls and capabilities 
(which are not mobile, agile, high capacity, capable of using 
cellular, or quickly configurable). The MLG HQ’s employment of 
Kymeta terminals has been so effective that subordinate units 
are now demanding their own dedicated Kymeta terminals.

AVIATION COMBAT ELEMENT (ACE) – The ACE used Kymeta 
terminals on the T-AVB Aviation Logistics Support Ships to 
augment data connectivity while underway. The terminals are 
also ideally suited for expeditionary airfield operations, forward 
arming and refueling points (FARPs), and highly distributed 
low altitude air defense units to receive internet protocol based 
JREAP-C to provide a BLOS capability for Link 16 based tactical 
operations.

MARINE EXPEDITIONARY UNIT (MEU) – Several of the MEUs 
operating across Europe, portions of northern Africa, and the 
Pacific are using Kymeta terminals. In some cases, MEUs are 
using them while embarked and then transition seamlessly 
ashore. Others have used Kymeta terminals as a backup to 
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FEATURED ARTICLE

The Need for a Full-Duplex Electronically 
Steered Antenna

The SATCOM industry is experiencing an unprecedented 
period of investment and growth resulting in the 

emergence of new and unique requirements. The surge of 
new capabilities ranges from high throughput satellites in 
geostationary orbits (GEO) to the launching of low Earth 
orbit (LEO) mega-constellations. Simultaneously, mobility 
has become the key to survivability for DoD. The resulting 
requirement from this rapid growth is for an affordable, full-
duplex terminal with the agility to switch between GEO and 
LEO in a form factor and power requirement that supports 
mounting on a range of military vehicles.

Kymeta conducted an extensive literature review to explore 
options to meet these emerging requirements. The review 
revealed that traditional phased arrays are unable to produce 
affordable terminals without making significant functionality 
trade-offs, such as fixed polarization, half-duplex operation, 
reduced scan range, and limited bandwidth. Several examples 
exist of attempts at shared aperture antennas; however, 
none of the approaches surveyed can meet all the necessary 
requirements. Attempts to achieve all requirements drive up 
cost and power consumption beyond a reasonable threshold.

Kymeta takes a different approach by combining the low-cost 
traditional RF chain with a metamaterial aperture to form 
a full-duplex terminal. Kymeta’s unique liquid crystal (LC) 
metamaterial controls the passage of RF energy in a way that 
determines the beam azimuth, elevation, and polarization. 
The 60,000 elements that populate the aperture are software 
controlled, providing the agility to switch from linear 
polarization required by GEO satellites to circular polarization 
inherent in LEO satellites – with no additional requirements 
in the aperture. Because Kymeta’s passive elements can 
be spaced more closely than phased array elements, both 
transmit and receive elements are interleaved across the 
entire face of the aperture.

Kymeta’s technology is enormously complex to create 
constructive and destructive interference in 3 dimensions and 
two directions – transmit and receive. 

For a layman’s example, Kymeta’s approach can be likened 
to the Fountains of the Bellagio Hotel & Casino Las Vegas. 
All the nozzles of the fountain are present—just like our LC 
elements are present on the aperture. The pressurized water 
is analogous to RF energy provided by the RF chain. Software 
controls the release of water through different nozzles to form 
different patterns. 

Similarly, Kymeta’s software controls the passage of RF 
energy through the elements to form a beam with the correct 
azimuth, elevation, and polarization. A change in software 
can provide an entirely different show with no requirement to 
modify the hardware.

Kymeta’s liquid crystal-based technology has been so 
effective that the Kymeta™ u8 terminals enjoy type approval 
for operation with 15 different GEO satellite service operators 
(SSO) as well as OneWeb’s LEO constellation. Software updates 
the modulation pattern on the metasurface, and the LC 
elements support the forming of an entirely new beam in less 
than 4 milliseconds – a requirement to operate on LEO with a 
single antenna. Kymeta’s next generation technology is based 
on varactor diodes to offer better efficiency, faster switching 
speeds, and improved performance. 

Continued »



If you are interested in learning more about our solutions or have 
any questions, please contact us at sales@kymetacorp.com and a 

member of our staff will get back to you as soon as possible.

For more frequent news and updates, 
please follow us on social media.

Kymeta Corporation
12277 134th Ct. NE, Redmond
WA 98052, USA

Kymeta Government & Defense
2000 Corporate Ridge, Suite #525
McLean, VA 22102, USA Phone: +1.425.896.3700 • www.kymetacorp.com

© 2023 Kymeta Corporation. KYMETA, HAWK, GOSHAWK, OSPREY, PEREGRINE, MAKING MOBILE GLOBAL, and CONNECTED BY KYMETA are trademarks of Kymeta Corporation, with 
registrations or pending applications in the U.S. and/or other countries. All other trademarks are the property of their respective owners.
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FEATURED ARTICLE (continued)

The first proof of concept (POC) is a full-sized Ka-band 
varactor-based aperture that revealed improved 

performance across all scan angles and beam forming speeds 
less than 1 millisecond. This improved performance offers 
opportunities for meeting DoD’s needs in ways that phased 
array technology could never consider.

Kymeta’s currently available technology operates in Ku-band 
on GEO and LEO constellations. With the shift to varactor 
technology, Kymeta will enter the Ka-band GEO/MEO/LEO 
space. The improved performance of the varactor technology 
could also enable interspersing of Ku- and Ka-band diodes 
to produce a true multi-band, multi-orbit, multi-beam, full-
duplex terminal capable of operating across all orbits. Finally, 
because Kymeta’s technology follows the flat-panel display 
industry with LCD now and mini-LED (varactor) next, we can 
access the display industry’s commercialized high-volume 
pick and place machines—capable of 30,000 die transfers 
per hour—to manufacture the antenna aperture at scale. The 
resulting product is reasonably affordable, technologically 
feasible, and operationally distinct from any other solutions—
making the Kymeta Osprey™ u8 a valid course of action for 
meeting DoD’s rapidly emerging requirements. 

For more detail on Kymeta’s full-duplex, Ka-band, Metasurface 
ESA, access the article at this link »
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