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Executive summary
There is increasing demand amongst 

government users and operators of rotary 

wing platforms to not only remain connected 

but to also enhance their capability through 

simultaneous video, voice and data services. 

This capability is becoming increasingly 

important for rotary wing operations, 

particularly in Head of State transportation, 

medical evacuation (medevac), Search 

and Rescue, Intelligence, Surveillance and 

Reconnaissance (ISR), and utility missions. 

Traditionally, data service connectivity to 

rotary wing platforms has been negatively 

affected by the rotary blades blocking data 

packets transmitted, impacting both the 

quality of service and achievable bandwidth. 

However, recent advancements in Inmarsat 

satellite technology, available hardware 

platforms, and the evolution of advanced 

L-band utilization techniques have effectively 

mitigated this packet loss, ensuring resilient 

and reliable connectivity services to and 

from the aircraft, while also providing unique 

video distribution of intelligence to the 

rotorcraft even during periods of no-transmit 

or “Lights Out” operation.

This paper introduces a new hybrid 

SwiftBroadband and L-band Airborne 

Intelligence, Surveillance and Reconnaissance 

(LAISR) streaming solution that is capable 

of supporting rotorcraft missions globally. 

Inmarsat is continuing its investment through 

innovation and service improvements to 

support necessary communications in the 

most difficult of environments, including 

its development of LAISR product spirals, 

implementation of new service offerings such 

as High Data Rate (HDR) and SwiftBroadband 

Helo X-Stream services. Inmarsat Government, 

a wholly-owned subsidiary of Inmarsat plc 

and a proxy corporation, has developed a 

solution to combine the best available space 

segment, ground segment, hardware and 

resilient waveforms to deliver high quality 

video to the rotorcraft during mission 

operations – providing near-real time 

intelligence to platforms while on their way to 

a location. This paper outlines a summary of 

mechanism of the RotorConnect solution, its 

features and basic system configurations.
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Figure 1: High-level phase 

RotorConnect hybrid L-band solution.
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Technology concept
Smaller, lighter, less power and more throughput 

— this is the ever-constant push of technology 

and customer requirements as world’s events 

emerge swiftly and unpredictably, and the reality 

of cyber threats we face continue to evolve. In 

order to meet our customers’ needs, Inmarsat 

Government analyzed hardware and satellite 

solutions available in the market to combine the 

best salient features of each. 

Phased Approach. We developed a phased 

approach that guaranteed connectivity to 

rotorcraft globally, then deployed a high-

throughput channel for video receive to the 

rotor craft, and finally created a scalable 

architecture that could adapt based upon 

the rotor craft platform, evolving satellite 

technology, and innovations in hardware 

available in the market.

• Phase I – Inmarsat SwiftBroadband 

baseline connectivity (up to 450Kbps 

duplex) to rotor craft providing global 

connectivity that allows for constant inflight 

communications and the ability to activate 

the higher throughput channels available in 

later phases. Available today.

• Phase II – Inmarsat SwiftBroadband 

connectivity with LAISR upgrade providing up 

to 5Mbps to the rotorcraft. Available today.

• Phase III – Inmarsat SwiftBroadband 

connectivity with Wideband Streaming 

L-band (WiSL) and/or Wideband Streaming 

Ka-band (WiSKa) leveraging new Inmarsat 

satellites (Inmarsat-6 and Inmarsat-5 GX5) 

for future high data throughput capabilities. 

Initial Design Phase.

Inmarsat L-band
Inmarsat L-band is extremely resilient and a 

truly global capability used to provide safety 

services globally to aeronautical platforms 

and maritime vessels in the most austere 

environments. L-band is also resilient against 

weather and rotor blade effects while in 

operation.
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Combined I-4 and 
Alphasat coverage

I-4 Asia-PacificI-4 Americas Alphasat I-4 MEAS 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.

Figure 2: Inmarsat L-band Coverage Map. The Inmarsat 4s and the Alphasat satellites provide worldwide L-band coverage.



Satellite terminal options
We determined there are two satellite system 

options currently available that would allow 

customers to take advantage of the hybrid 

satellite service supporting high-throughput 

capabilities: The Aspire 200 system from 

Honeywell, and the Aviator SP system from 

Cobham. Both systems provide unique options 

that can be tailored to meet mission needs. 

System weights depending on options can 

range roughly from 28 to 41lbs. The Honeywell 

Aspire 200 system leverages the Inmarsat 

HDR channel service to support up to 450Kbps 

duplex, globally. The Cobham Aviator SP system 

leverages a newly developed service called 

SwiftBroadband Helo X-Stream which 

provides 430Kbps per channel, globally. The 

Cobham system also provides multi-channel 

variants that can support up to four channels 

to the rotor craft providing ~1.4Mbps total 

throughput. These systems in conjunction 

with the Inmarsat Government LAISR 

upgrade can support receive channels up to 

5Mbps to the rotorcraft. 

“Lights Out” operation
RotorConnect with its hybrid L-band 

architecture enables a unique capability. Once 

connectivity is established and the LAISR 

forward channel to the aircraft is connected, 

the RF transmissions from the SwiftBroadband 

channel can be shut down, allowing the 

rotorcraft to eliminate all L-band RF emissions 

while still receiving the LAISR broadcast for 

streaming video to the rotor craft.

Multi-purpose
The LAISR or WiSL portion of the service is 

capable of multi-purpose use for any Inmarsat 

type-approved L-band terminal to support 

high throughput capabilities from very small 

helicopter terminals. Inmarsat Government has 

developed several small, lightweight terminals 

in man-pack and small portable form factors.

SwiftBroadband helo 
X-Stream testing
A successful proof-of-concept trial was 

conducted with Cobham, demonstrating a 

service enhancement that can be brought 

to market in order to meet the requirements 

of a good portion of the helicopter market. 

Feasibility assessment was carried out, including 

testing the effects of various additional margins 

in link budget, and maximum data capture.

The field test was conducted on a Mi-8 platform 

in Hungary. During the testing, the class 6 

terminal employed delivered extraordinary 

performance, achieving measured throughput 

speeds exceeding 430Kbps with minimal packet 

loss, when 1dB margin and no data capture are 

applied, as is shown in Figure 3.

Background IP SwiftBroadband Helo X-Stream*

Return (TX) Forward (RX) Return (TX) Forward (RX)

C/No 56-57.7dB 58-59dB

Speed (UDP) 272Kbps 424Kbps 431Kbps 425Kbps

Jitter 18ms 15ms 6ms 7ms

Packet Loss 40% 6% 2.5% 0%

* Throughput figures are based on the current network cofiguration at the date and location of test. 

Actual throughputs experienced in the field will depend on the location, type of terminal, antenna 

installation, link conditions, type of traffic (UDP/TCP), application in use, encryption overheads, etc.

Figure 3: Comparison background and streaming data on a class 6 terminal in field test.
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About Inmarsat Government
The U.S. government has relied on and trusted Inmarsat satellite services since 1979. 
Inmarsat Government continues to deliver the world’s most advanced global, mobile satellite 
communication services to U.S. defense, intelligence, homeland security, public safety and 
civilian agencies, with highly reliable, secure and affordable connectivity. Built with government 
users in mind, Inmarsat Government provides resilient, flexible capabilities to augment 
government satellite resources, anytime, anywhere. Leveraging an industry-leading scalable 
multiband network infrastructure, Inmarsat Government offers a suite of managed network 
services and end-to-end communication solutions to support users on land, at sea and 
in the air, even in the world’s most remote regions. Headquartered in Reston, VA, Inmarsat 
Government is a wholly-owned subsidiary of Inmarsat plc. For more information, please visit 
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