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L-band Tactical Satellite (L-TAC) provides global, satellite-based,
beyond-line-of-site communications on the move for Ultra High
Frequency (UHF) and Very High Frequency (VHF) military tactical
radio user users. L-TAC enables these users to operate tactical
voice and data circuits between small terminals (tactical radios)
across a defined operating area. Service is implemented using a
single hop through an Inmarsat-4 satellite via directly connected
L-band uplinks and downlinks. This provides the user with the
same experience as if operating with UHF SATCOM, but through a
cost-effective L-band satellite channel. Since the system directly
links L-band uplink and downlink signals, it is not necessary for the
user to provide any fixed infrastructure to support the service.

The L-TAC system
L-TAC provides global, satellite-based, beyond line of site communications
on the move for UHF and VHF military tactical radio user users.

L-band Tactical Satellite (L-TAC) enables
beyond-line-of-site (BLOS) communications
on the move (COTM), voice and data
connectivity for military Ultra High Frequency
(UHF) and civilian Very High Frequency (VHF)
Push-to-Talk users without requiring additional
user-provided terrestrial infrastructure.
Using standard tactical radios and fieldproven kits from Spectra Group (UK) Limited
(SlingShot®), rapid deployment and operation
of user networks is supported. Operations on
Inmarsat-4 narrow beams and synthesized
beams are made possible with a kit that
includes omni-directional antennas. Solutions
are provided for aviation, vehicle, maritime,
or dismounted users. An overview of L-TAC is
shown in Fig. 1.

Fig. 1: L-TAC system overview

Technical characteristics

L-TAC uses the same tactical radios as UHF

Fig. 2: L-TAC system components

satellite communications (SATCOM), but instead
of connecting these radios to a UHF antenna,

Satellite channel

they are connected to an L-band antenna
through a small frequency converter unit. This

Inmarsat provided

allows the user to operate security-accredited
equipment over L-band satellite connections
using the same interoperable waveforms that
are supporting in the UHF or VHF bands.
Fig. 2 summarizes the main components of

L-band antenna

Partner supplied

the L-TAC system, which include:
Satellite channel, linking uplink and
downlink signals over the coverage area;

L-band antenna

Slingshot appliqué

Slingshot appliqué

UHF or VHF tactical radios;
SlingShot appliqué and L-band antenna;
PSU or Battery Cap which connects to the
North Atlantic Treaty Organization (NATO)
standard Multiband Inter/Intra Team Radio
(MBITR)/152 or 2590/5590 batteries.
The L-TAC system is used to support Push-toTalk voice networks in a theater of operations,
where users spread across the coverage area
share access to transmit a signal that can
be received by everyone else in the network
(similar to a telephone conference call). The
service is also used for point-to-point data
communications between terminals in theater.

UHF tactical radio

User provided

UHF tactical radio

Service area and types

L-band service is offered over the standard

Fig. 3: I-4 and Alphasat coverage

narrow beams of the Inmarsat 4th generation
satellites, the Inmarsat-4 constellation, which
provides global coverage as illustrated in
Fig. 3. These satellites are currently located
at 98°W, 25°E, 64°E and 143.5°E to support
global coverage and include a new region
over Middle East and Asia (MEAS).

Combined I-4 and
Alphasat coverage

I-4 Americas

Alphasat

I-4 MEAS

I-4 Asia-Pacific

This map is for general information purposes only and should not to be construed or used as a legal description or representation. No
guarantee or warranty is given that the map is spatially or temporally accurate or fit for a particular use. Coverage is subject to change at
any time. Inmarsat shall have no liability for decisions made or actions taken/not taken in reliance upon the map or for any resulting losses
suffered. Alphasat and I-4 coverage April 2019.

Narrow spot beam coverage

Regional beam coverage

Synthesized beam coverage

L-TAC is designed for use in Narrow Spot Beams

It is possible to operate L-TAC in larger beams,

Recognizing that the existing NSB coverage

(NSBs) which Inmarsat deploys across each

including the 19 Regional beams supported on

areas might not be a match for specific

satellite’s coverage: each satellite supporting

the Inmarsat-4 satellites. Fig. 5 illustrates the

customers’ desired coverage area, the L-TAC

about 200 NSBs. To give an indication of the

coverage supported by a Regional beam on

service is also offered in bespoke synthesized

size of an L-TAC narrow beam, Fig. 4 shows a

the Alphasat satellite (approximately 3500 km

beams. These are beams that are tailored

typical beam covering part of North America

diameter).

to the individual user’s needs. It is possible

(approximately 1200 km across the major

to generate such beams since Inmarsat’s

axis of the ellipse).

4th generation satellites use digital beam

Fig. 4: Typical Narrow Beam
Coverage.

Fig. 5: Typical Regional Beam
Coverage.

Fig. 6: New Zealand Coverage Standard NSB.

forming on the satellite, and Inmarsat is able
to upload new beam coefficients to form a
beam that provides the desired coverage.

Dual-headed beam coverage
The flexible beam former that allows Inmarsat to synthesize beams, may also be used to generate
beams of arbitrary shape. This includes the capability to generate ‘double headed’ beams, which

As an example, New Zealand falls at the

service two areas that are geographically separate. Such an approach may be used to link a

intersection of three NSBs, despite being small

network in a remote theater of operations with headquarters located in a different country. An

enough to fit within a single NSB. The best fit

example double-headed beam is shown in Fig. 8, where coverage includes the whole of New

NSB to New Zealand from the standard beams

Zealand plus the area around Perth.

is shown in Fig. 6.

Fig. 7: New Zealand Coverage Synthesised Beam.
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Fig. 8: Example Double Headed
Beam.

Satellite channels

Each Inmarsat-4 satellite has the capability

Five Carrier Mode. Up to five L-TAC carriers,

In L-TAC operations, the military band tactical

to support up to 336 L-TAC channels across

each of up to 5 kHz bandwidth, are supported,

radio supports the selection of transmit

84 different beams. L-TAC is provided in

at equally spaced frequencies across the

and receive frequencies, modulating and

channels of 25 kHz bandwidth (matching

channel. In this case, five 2.4 kbps evaluations

demodulating the signals and applying

standard UHF SATCOM channels). These

for the Advanced Narrowband Digital Voice

appropriate filtering to the modulated signals

channels are configured with a fixed gain

Terminal (ANDVT) carriers may be operated

to ensure that they do not cause interference

on the satellite. This gain is selected

through the channel.

to other signals passing through the Inmarsat

such that the required downlink Effective

satellite. Typical modulation types offered by

Isotropic Radiated Power (EIRP) is achieved

such radios include:

by L-TAC terminals as determined by the
user requirements. Each 25 kHz channel is
assigned specific frequencies as illustrated in

Fig. 8: Channel operating modes
25 kHz

Fig. 9 and described below:
Single Carrier Mode. A single L-TAC carrier

Single carrier mode

of up to 25 kHz bandwidth is supported at
the center of the channel. This supports the
UHF MIL-STD 188-181 HPW to be operated

f1

achieving a variety of data rates up to 56/64

Dual carrier mode

kbps, or a single FM voice carrier;
Dual Carrier Mode. Two L-TAC carriers, each
of up to 10 kHz bandwidth, are supported at

f1

±5 kHz from the channel center frequency.

f2

This matches typical NATO use of UHF

Five carrier mode

SATCOM channels, where two FM voice
carriers are operated (at reduced link margin)
through the same 25 kHz channel; and,

f1

f2

f3

f4

f5

Analog Frequency Modulation (FM) voice,
suitable for use in a 25 kHz or 10 kHz channel;
32 ksps staggered offset Quadrature Phase
Shift Keying (QPSK) data, suitable for use in
a 25 kHz channel;
2.4 kbps Binary Phase Shift Keying Modulation
(BPSK), suitable for use in a 5 kHz channel
The conversion frequencies used by L-TAC
have been selected to map standard UHF
SATCOM frequencies (spaced on a 5 kHz/25
kHz grid) to the appropriate L-band 5 kHz
grid used by the satellite. This is important as
many tactical radios are only able to tune in
steps of 5 kHz and are effectively locked to
the UHF SATCOM grid.

L-TAC terminal overview

Spectra Group manufactures systems that

by the radio. Because the appliqué applies a

fixed frequency translation and works with

enable L-TAC services for military band and

fixed frequency translation, it is necessary for

the majority of in-service radios. Crypto is

civilian tactical radios. These kits, referred

the radio to be tuned to appropriate transmit

unaffected by the appliqué allowing secure

to as SlingShot, are available to support

and receive frequencies that convert to the

communications to be maintained. Additionally,

operations for four application areas:

L-band frequencies assigned to the service on

a variety of extra options is available to include

the satellite.

VHF appliqués for commercial and military

Aviation
Vehicle

The omni-directional antenna amplifies the
L-band transmit signal it receives from the

Maritime

appliqué and radiates it towards the satellite

Manpack

at a fixed power level. It also receives signals

Each SlingShot kit is comprised of three
hardware elements:
An appliqué that converts frequencies from
the radio operational band (UHF or VHF) to

from the satellite, amplifies them and passes
them to the appliqué for frequency conversion
and onward transmission to the radio.

SlingShot appliqué

L-band for transmission over the Inmarsat

The appliqué is the

satellites (and vice versa);

heart of the SlingShot

An omni-directional L-band antenna for
transmitting and receiving L-band signals
to and from the Inmarsat satellite; and

system. It is connected
between the tactical
radio and the antenna
and is powered by a separate power supply

Power supply or battery cap and cables.

connected either to the Direct Current (DC)

The appliqué replaces the antenna that would

power via a vehicle’s cigarette lighter socket,

ordinarily be connected to the tactical radio,

directly to the vehicle power source or to

and applies a fixed frequency conversion

standard military batteries. In addition, there

mapping of the UHF or VHF signals from the

is an Alternating Current (AC)/DC adapter that

radio to L-band signals for transmission to the

allows the vehicle system to be connected to

satellite, similarly converting L-band signals

115/240VAC. Weighing less than 1/2 a kilogram,

received from the satellite to an appropriate

it converts UHF and VHF transmissions

UHF or VHF band frequency for demodulation

to commercial satellite frequency with a

bands.

SlingShot aviation capability
The SlingShot Aviation
capability is built
around a walk-on
concept utilizing an
omni-directional antenna so it will maintain
satellite communications no matter which
direction a user is heading. The antenna can
be permanently installed or used in an ad-hoc
mode, using an aircraft of opportunity. The
walk-on system can then be connected to the
antenna by the passengers on boarding an
aircraft so that secure tactical communications
can continue while in flight. On arrival, the
walk-on system can be disconnected from
the aviation antenna and reconnected to the
ground vehicle, maritime or manpack antenna
to continue as normal. The aviation terminal
has been deployed and successfully tested on
both fixed wing aircraft and helicopters. The
terminal is DO-160D tested.

SlingShot vehicle system

SlingShot maritime system

SlingShot manpack system

The SlingShot Vehicle

The SlingShot Maritime

The SlingShot Manpack System

System is intended for use

System provides connectivity

provides connectivity for

on a car. This terminal uses

for maritime platforms. This

dismounted users. This system is

a doughnut shaped antenna

terminal is built around an

built around an omni-directional

colloquially referred to as a ‘hamburger’

omni-directional antenna to

antenna to enable continuous

antenna. This antenna is omni-directional

enable continuous connectivity under a

connectivity under a range of

and has been tested at speeds in excess of

range of operating conditions. This terminal

operating conditions. This system

80MPH (128KPH) without loss of voice or

has been successfully tested and maintained

has been successfully tested and maintained

data communications.

voice and data connectivity at speeds up to

connectivity during evaluation while the user

40 knots with high speed turns.

was walking, running, kneeling and prone.

Summary
L-TAC provides an enabling capability for military UHF and civilian VHF Push-to-Talk users. Using Inmarsat-4 satellites, BLOS connectivity
is provided to users across a global footprint. L-TAC enables users to connect tactical voice and data circuits between small terminals
(tactical radios) in a highly-reliable fashion. Service is implemented using a single hop through an Inmarsat-4 satellite providing users
with the same experience as if operating on UHF or VHF SATCOM. Using standard tactical radios and field-proven kits from Spectra Group
(SlingShot), rapid deployment and activation of user networks are enabled. The L-TAC service is currently in active operations for several
nations’ armed forces around the world, and a civilian variant has been launched for police, fire and medical support services, emergency
services, aid agencies, embassy communications, medical support services and other civilian agency use.
The L-TAC system has recently been modified to allow much more rapid deployment and activation. This factor combined with
the focused coverage associated with Inmarsat narrow spot beams, makes L-TAC an ideal solution for Low Probability of Detection
and Low Probability of Interception (LPD/LPI) operations. Work in this area will be shared in a future paper.
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