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A HOT TOPIC IN AN
UNDERSERVED SPACE

One OEM talking about connectivity is Bell
Helicopter Textron. “We’re focusing on
connectivity, not just because it’s good for Bell,
but because it’s very good for our customers, for
economies, and for safety – it’s the wave of the
future,” adds Michael Suldo, Customer Solutions,
Oil & Gas and HEMS, Bell Helicopter Textron.

INTRODUCTION
An ongoing complaint from the helicopter community is the lack of
suitable connectivity solutions. That’s a fact. The problem has to do
with the way satellite technologies are architected, the unique
nature of rotary-wing aircraft, and the physics of rotating blades.
Since you can’t take the rotor out of the rotorcraft, many operators
have been stuck with partial performance and relatively few choices.
For Inmarsat SwiftBroadband (SB) users wanting to recover some of
the traditional performance loss, the only option has been HDR (High
Data Rate) – a special class of SB service from Inmarsat. HDR indeed
helps address the inherent connectivity issue, but it’s a costly service
with limited flexibility and fewer available hardware options.
But now there’s another option. With the recent debut of a new
service called SB-Helo X-Stream, the age-old problem of rotor
shadowing has finally been solved – once and for all.
In this whitepaper, we take an educational look at the state of the art
in helicopter connectivity, where the market has been, and how past
issues have been addressed.
__________

challenge of rotor shadowing,” says Nick Klenske,
Executive Editor of BART International, a trade
publication covering the business aviation sector.

Without a way to confirm exactly how many of
the world’s approximately 31,965 civil helicopters
and over 25,000 military helicopters are equipped
with some form of connectivity, it’s safe to say the
number is relatively low.
Connectivity is a hot topic in the industry. “The
importance of connectivity aboard any rotorcraft
rests squarely on the operator and is dependent
on several factors, including the specific
operations being flown, operating areas, and
operator priorities,” explains Christopher Martino,
Vice President of Operations at Helicopter
Association International (HAI).
Within the business aviation sector, which includes
rotorcraft used for everything from executive
transport to search and rescue and law
enforcement, connectivity is definitely a hot topic.
“When talking with operators, OEMs and
aftermarket MROs, a topic that continues to come
up is connectivity and, specifically, overcoming the

THE CHALLENGE OF
ROTOR SHADOWING
Satellite-based connectivity depends on having an
uninterrupted signal between the aircraft’s antenna
and satellites orbiting in space. In helicopters, rotor
blades interrupt that signal as many as 33 times per
second, or more. Those constant interruptions to the
signal produce degradation in the data connection
(called packet loss – see infographic below), which
reduces reliability and throughput.
Traditionally, connectivity works reasonably well
aboard lighter, two-blade helicopters. But in larger
aircraft with three or more blades (and wider blade
chords), performance degradation is significant –
rotating blades become a connectivity shredder.
It’s a critical issue for missions like ISR, where
streaming service is virtually always required. And
unfortunately, streaming is where performance
degradation from packet loss is most pronounced.

PACKET LOSS, EXPLAINED
Internet data travels in a series of small packets. Packet Loss – expressed as a % of packets that get through – is a big
determining factor in the speed (throughput) and quality of the connection. Some level of packet loss is normal – but
as packet loss increases, connection speed and quality decrease – eventually resulting in an unusable connection.

GOOD CONNECTION When packet loss stays in the range of 0-5%, connection speed and quality is good.
DEGRADED CONNECTION When packet loss reaches 5-15%, the connection begins to degrade.
UNUSABLE CONNECTION As packet loss approaches 40%, the connection becomes slow and unusable.
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SOLVING THE ROTOR
SHADOWING ISSUE

Rotor shadowing is a problem that has existed for as
long as there's been satellite connectivity – and the
industry has been searching for a solution ever since.
Helicopter operators typically choose from one of
two primary categories of SB airtime service. For
smaller aircraft – and those conducting
non-streaming applications such as email and web
surfing – using SB’s standard Background IP service
will likely be sufficient. For larger aircraft, the
traditional way of solving the rotor shadowing
issue has been with a service from Inmarsat called
HDR (High Data Rate), which enables reasonably
good performance and reliability. But HDR comes
at a price. Not only is HDR-compatible equipment
less prolific and more expensive to purchase, it can
cost more to operate on a per-minute basis.
Following years of industry effort, the team at
Cobham has finally cracked the code on helicopter
connectivity. Now, there's a new way to solve the
rotor shadowing issue – a new service from
Inmarsat and Cobham called SB-Helo X-Stream.
With SB-Helo X-Stream, helicopters can now get
virtually the same level of streaming connectivity
as one finds in a fixed-wing aircraft.

SB-HELO X-STREAM: A NEW
APPROACH TO HELICOPTER
CONNECTIVITY
SB-Helo X-Stream is a whole new technical
approach to helicopter connectivity. It solves the
rotor shadowing issue both smartly and efficiently.
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Though rotor shadowing doesn’t typically affect
standard SwiftBroadband voice service (AMBE-2),
it impacts everything else – streaming video, web
surfing, e-mail and other applications.
How Does it Work?
To operate, SB-Helo X-Stream depends on both
the satellite network and compatible on-board
connectivity hardware. When an SB-Helo
X-Stream-equipped connectivity system signs on
to the network, the network automatically
recognizes it as a helicopter – activating new
algorithms, modulation schemes and QoS
calculations specifically designed for the unique
operating characteristics of rotary-wing aircraft.
In technical terms, SB-Helo X-Stream improves
efficiency by minimizing the number of packets
that need to be re-transmitted or re-processed –
and maximizes the amount of bandwidth
available to you. With standard SB X-Stream
service, packet loss and “jitter” (the number of
packets transmitted out of sequence) is high – and
precious bandwidth is consumed in dealing with it.
What Improvements Does it Make?
A standard SB X-Stream connection promises
theoretical throughput of up to 432 Kbps – but
rotor shadowing means real-world performance in
larger aircraft is typically only in the range of
200-250 Kbps.
For larger aircraft, the rotor shadowing issue
typically induces packet loss in the neighborhood
of 40% – yielding an unreliable and virtually
unusable connection. In day-to-day operations,
this means that larger helicopters using standard
SB X-Stream (without SB-Helo X-Stream) typically
see throughput in the range of 200-250 Kbps – far
short of its “up to 432 Kbps” theoretical performance.
In those larger aircraft, SB-Helo X-Stream reduces
native packet loss from approximately 40% to less
than 2% – overcoming the performance penalty
induced by rotor shadowing. SB-Helo X-Stream
also reduces latency, decreases jitter and delivers
an honest 400 Kbps+ in real-world performance –
from a single 432 Kbps SB streaming channel.

2019 FLIGHT TEST RESULTS

Conducted in 2019 Aboard an Mi-8 Aircraft in Hungary – 100% Rotor Speed

SB-HELO X-STREAM significantly improves
SwiftBroadband connection speed and quality in helicopters.
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SB-Helo X-Stream delivers an order-of-magnitude
improvement in connection speed and quality.
Does it Really Work?
Because SB-Helo X-Stream is new, the market is
naturally curious… Does it really work? The answer
is yes.
SB-Helo X-Stream is a proven solution backed by
many years of development and real-world test
result data. In fact, during 2019 field tests
conducted on a Mi-8 platform in Hungary, a

OPERATOR BEWARE
When looking at any manufacturer’s
published test data, pay particular
attention to whether it’s based on actual,
real-world data or simply theoretical
calculations. It is critical that comparisons
be 'apples-to-apples', because
'apples-to-oranges' comparisons can be
misleading – or even invalid.

Class 6 terminal performed exceptionally well –
achieving a speed over 430 Kbps with minimal
packet loss using just a single channel of
SwiftBroadband.
How Do You Get SB-Helo X-Stream?
The SB-Helo X-Stream service is available to all
AVIATOR SP hardware customers. The service
involves two elements:
• Airtime: The SB-Helo X-Stream service is an
airtime package available from your service
provider, used in lieu of a standard X-Stream IP
airtime package.
• Hardware: SB-Helo X-Stream requires
compatible AVIATOR SP firmware, which is
already included in shipments for new
installations. For customers with AVIATOR SP
solutions already in service, a free-of-charge
upgrade is available from Cobham today. The
installation can be performed by operators in
the field or at authorized MRO facilities.
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HOW TO CHOOSE THE RIGHT SOLUTION FOR YOUR
CONNECTIVITY NEEDS

PRO-TIPS: SATELLITE-BASED CONNECTIVITY FOR ROTORCRAFT
Satellite technology isn’t for everyone. Most
helicopter operators that choose it, do so because it
offers global coverage and Beyond Visible Line of
Sight (BVLOS) communications. This means you’re
not limited to short-range use and can communicate
to and from an aircraft from anywhere in the world.

Regardless of your needs, the solutions you choose, or the providers you work with, there is a time-tested
thought path that experienced customers follow when evaluating their connectivity options.

STEP 1: ESTABLISH YOUR DESIRED FEATURES
In choosing a connectivity solution, the first order of business is to define your mission needs and budget.
The two most pivotal decisions you need to make are:
1. Where you require coverage – regionally or globally (including or
excluding polar regions), at all altitudes or only above 10,000’ AGL.
2. Whether you want voice, operational cockpit data, safety services
communications, and/or higher-speed data.

STEP 2: CHOOSE A NETWORK SERVICE
Next, select the network service that best meets your needs. Once you have a network in mind, you’ll have
many other options to consider, but don’t let yourself get overwhelmed by all the follow-on options too
soon. At this stage, it’s important to let the network service drive your initial decision-making.
There are several network services on today’s market that provide connectivity for helicopters – each
offering different capabilities, costs and coverage areas.
NETWORK SERVICE

TECHNOLOGY

THROUGHPUT

INSIDE SCOOP

Gogo Biz

Air-to-Ground

3G/4G

Provides voice and high-speed data, with relatively small
equipment and antennas. Limited to US coverage and
operations above 10,000’ AGL.
Provides voice and high-speed data, with relatively small
equipment and antennas. Limited to European coverage and
operations above 10,000’ AGL.

(cellular)

European Aviation
Network (EAN)

Air-to-Ground +
Satellite (hybrid)

Up to 75 Mbps

Inmarsat
SwiftBroadband

Satellite

Up to 432 Kbps

Provides voice, cockpit data, safety services coms, and a
higher-speed data connection, with relatively small equipment
and antennas. Near-global coverage at all altitudes.

Iridium Classic

Satellite

2.4 Kbps

Provides voice, safety services coms, and very-low-speed data,
with the smallest equipment and antennas. True global coverage
at all altitudes.

(geostationary)

(low-earth orbit)

Microwave

Point-to-Point

Varies

Provides high-speed data. Requires specialized equipment and
coverage is limited to very short-range, line-of-sight operations.

Ku- and Ka-Band

Satellite

N/A

Popular solutions for larger fixed-wing aircraft, but not practical
for helicopters due to equipment size and higher transmission
frequencies. A future possibility.

(geostationary)

Ground-Based
Cellular
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3G/4G/5G

Varies
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Though helicopters operating at lower altitudes can pick up
some connectivity from ground-based cellular networks, it isn’t
reliable – and not legal in most areas.

In the helicopter market, the two most popular
satellite-based network services are Inmarsat
SwiftBroadband and Iridium Classic.
Operators that choose SwiftBroadband typically do so because of its higher data speeds. In addition to
offering voice and cockpit data capabilities, a bonus is that it’s also fast enough to support web surfing,
large file transfers and even streaming video. Everyone’s happy – on the flight deck and in the cabin.
Operators with mission requirements centered around voice and simple cockpit data tend to choose
Iridium. If higher-speed data isn’t required, Iridium is typically less expensive to operate and comes with
slightly smaller hardware.
Both network services offer options for approved safety services communications.

When Choosing a Connectivity Solution, Think Holistically.

$MB/
mo
on

There are several key elements of an all-in helicopter connectivity solution,
all of which contribute to ultimate capabilities and cost. That’s why it’s
always smart to take a holistic view when sorting out your options. For
example, a particular hardware package may require a bit less initial
investment – but if a cheaper hardware package (as an example) requires
higher ongoing data/airtime costs, it may be a false economy.
Experienced operators give proactive consideration to the entire
ecosystem – not just one element.
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CLOSING
Connectivity holds the possibility of exponentially increasing the performance, utility and effectiveness
of rotorcraft operations. For many operators, it’s always been a must-have – but up to now, available
solutions just didn’t meet the need or may have simply been too risky from a functional perspective.
Technology has improved dramatically in recent years, and the new SB-Helo X-Stream service opens a
whole new world of capabilities for the helicopter community. The true impact of the service starts with
a faster, more reliable connection. But more significantly, it gives you more options throughout the entire
helicopter connectivity ecosystem – SB-Helo X-Stream gives you more hardware packages to choose from,
along with more opportunities to reduce certification costs, activation fees and ongoing airtime expenses.
If you looked at connectivity in the past but the available solutions didn’t meet your needs, recent
technology breakthroughs make it a great time to take a fresh look – especially if it’s been a while. We
encourage you to take the knowledge and insight from this whitepaper and talk to Cobham, your OEM and/or
the various MROs, hardware manufacturers and airtime providers – to see what opportunities are available.

For more information, please visit cobham.com/Helo-X-Stream
or email satcom.aviator@cobham.com.

The information in this whitepaper is given in good faith and is intended for guidance only. It should not be used for specifications
and no warranty is given or is implied with respect to such information. © 2019 Cobham plc

