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MESSAGE FROM THE PRESIDENT
For nearly a decade the number of devices connect-

satellite involvement. It is also an opportunity, as

ed to the internet has outnumbered the total number

Comtech notes, for satellites to aggregate 100s or

of humans and is projected to reach 50 billion units

1000s of ground sensors that will require high

by 2020. With M2M/ IoT and cloud/fog computing

inbound data throughput capabilities from myriad

expanding the challenge arises for connectivity com-

remote locations. Eutelsat describes in detail how

panies to build out their networks to reliably gather

they have turned legacy VSAT terminals into low cost

data from the most remote sites across the world

and low power systems capable of offering IoT from
anywhere in the world and at hardware and service

This is a service where satellites are a natural fit

costs compatible with consumer grade services.

and it is turning into a significant growth area for
our industry as it enables a wide variety of applica-

NSR explains that while terrestrial IoT airtime pricing

tions – from connected cars to service reliability,

is generally lower than satellite pricing what is more

continuity and real-time monitoring of critical sys-

challenging to our industry is the significantly lower

tems in remote areas.

cost of terrestrial M2M/IoT terminals. One avenue
for our industry is dual mode terrestrial-satellite ser-

NSR is forecasting M2M/IoT via Satellite to reach

vices. Like the broader requirement for lower cost,

over 1.5 million units in Asia-Pacific by 2026, up

smaller form factor satellite tracking antennas there

from about 560,000 units in 2016. Revenues are

is a profound need to develop a new generation of

expected to increase from $172 million to $490 mil-

M2M terminals to make us competitive.

lion per year by 2026. This would make it the fastest
growth of any region and the largest number of

One area that our experts discuss with widely differ-

M2M/IoT terminals outside of North America.

ing viewpoints is the likelihood that the satellite
offerings will be dominated by MSS vs FSS opera-

Euroconsult estimates that most applications will

tors and the role of HTS in this mix. Moreover, they

involve low data rates and require low power con-

also disagree about whether LEO, MEO or GEO will

sumption with satellite operators challenged by the

dominate the market in the future.

cost, power consumption and battery life of customer devices. They believe that business models where

Finally, while we face stiff competition from terres-

satellite operators charge per connected low data

trial service providers the value proposition of satel-

emission device, and not per data transmitted, will

lite M2M/IoT communications remains solid – secu-

become the dominant paradigm because it closely

rity, reliability and reach. Which is really what satel-

matches terrestrial operators’ business models.

lite communications has always been about.

As Thuraya points out, “widespread IoT implementation requires that our world be fully and truly con-

Gregg Daffner

nected” and this will necessarily require significant

President, APSCC
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Prospects for the Satellite IoT Market
Sima Fishman, Managing Director, Euroconsult USA

The global Internet of Things (IoT) market, including terrestrial IoT, is expected to grow exponentially in the
coming years, driven by new applications and dedicated networks. The satellite market is expected to capture
part of this growth, though it should remain a fraction of the total market. This is, however, a strong market
opportunity for MSS satellite operators, as the number of satellite-based terminals deployed is expected to
dramatically increase, with a 14% CAGR over the next 10 years.

Growth Opportunities
In the short term, opportunities will mainly concern industries located in remote areas such as oil and gas,
mining, transportation, and supply chain markets. As most applications will involve low data emission and
require low power consumption, satellite operators will be mainly challenged by the cost, power consumption
and battery life of associated devices. Hybrid networks, combining terrestrial and satellite connectivity, will
enlarge growth opportunities to new markets, and particularly mobile applications. Connected cars are expected to be a main opportunity, driven by the development of autonomous vehicle and safety applications. As
large cities are expected to be well covered by terrestrial solutions, the satellite opportunity lies in service
continuity in remote areas and in its reliability.
Low power wide area networks (LPWA) are well suited to major IoT applications (low power consumption and
low cost). Four types of LPWA networks are currently being developed (LTE-M 1, NB-IoT 2, SigFox 3 and
LORAWAN4). While only minor differentiators exists among these networks, a more limited number of standards will probably emerge as dominant.

Long Term Evolution - Machine: LTE-M is an evolution of the 4G LTE technology optimized for IoT. The standard is designed as a LPWA
and allows low power consumption, long range connectivity, low-cost module hardware, and reduced service costs. Compared to other
LPWA technologies, LTE-M relies on LTE bandwidth and permits relatively higher throughputs and lower latency (down to 200ms).

1

Narrow Band - IoT: NB-IoT is relatively similar to LTE-M, however it can be deployed using either LTE or GSM bands. NB-IoT is also less
costly in terms of module hardware and services, due to lower throughputs.

2

A French company founded in 2009 and dedicated to the construction of a wireless network of the same name. Allowing for extremely
low throughput, the network is well adapted for applications needing to send small, infrequent data, and with low cost constraints.
However, downlink capability is extremely limited and signal interference can become an issue.

3

Long Range Wide-Area Network: LoRa technology allows low data rate communications via radio protocols. This is an open-standard
networking layer governed by the LoRa Alliance. This global industry alliance is composed of 190 members aiming to standardize LPWAN
networks and products. They have already created a certification and compliance program to ensure interoperability.

4
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As IoT represents very large market opportunities, several start-ups are trying to enter the market; approximately ten companies are currently building or intending to build satellite constellations dedicated to IoT. Not

STRATEGIC ISSUES & FORECASTS

STRONG GROWTH OPPORTUNITIES IN THE IOT MARKET

all of those projects might materialize, but it is certain that competition will increase over the next decade.
Given the recent growth in number of M2M/IoT terminals and the number of opportunities in various markets,

USER SEGMENTS

almost all MSS operators intend to reinforce their position in the segment, mainly through partnerships for

MAIN APPLICATIONS

OIL & GAS

now. In the first half of 2017, the number of M2M/IoT terminals from leading MSS operators increased by

t
t
t

22%.

t

SUPPLY CHAIN

t
t

Main IoT Applications

t

AGRICULTURE

In the 2000s internet connectivity enabled communication between various types of machines. Several indus-

t
t

tries adopted Machine to Machine communication (M2M), enabling them to track vehicles and containers or to

t

TRANSPORTATION

measure energy or gas emissions. Currently, M2M technology is widespread and considered a premise of the

t
t
t

Internet of Things. Compared to system architectures that were built for M2M-style connectivity, IoT technolo-

t

gies are cheaper, more flexible, and less rigid in architecture to enable completely new applications. Because

CONNECTED CARS

t
t

several industries have already adopted M2M applications, managers will be likely to quickly adopt new IoT

t

solutions. They will allow more efficient and safer production, reduce the footprint, and improve product quali-

t

ty. IoT applications currently permit monitoring of energy consumption, supervision of production flow, tracking

t
t

The consumer segment will represent the highest IoT growth in the next decade, with home automation and
t

connected cars. The former mainly use local area networks, such as WiFi or ZigBee55, and include connected
printers, security cameras, and household appliances. The connected cars segment will rely on wide area net-

t

works, including hybrid networks, and will permit increases in safety, diminish emissions, and improve the
driving experience.

t

The public sector will represent the second market share in terms of number of IoT devices. Solutions will
advertisements able to broadcast targeted ads, and smart health equipment. These solutions will permit safer
and more environmentally sound cities and allow for more efficient public services.

Market Forecasts
IoT satellite networks will generate $575 million in wholesale service revenues in 2026, representing a rise of
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MSS OPERATORS’ IOT PARTNERSHIPS

of products from manufacture to consumer, and enable machine automation.

include smart roads communicating with cars and pedestrians, smart lights adapting to natural light, smart

GROWTH OPPORTUNITIES
FOR SAT. IOT

Vodafone : hybrid IoT.
Continental : connected car solution.

IoT constellations projects

CalAmp, Digi International and
KORE Telematics.
AT&T and T-Mobile : hybrid
connectivity with LTE-M
Else SA : project to build a
constellation dedicated to IoT

TERRESTRIAL LOW POWER WIDE AREA NETWORKS
t

Low throughput

t

High latency

t

Low power consuming

t

Low device & service cost

4

Networks technologies :
LTE-M, NB-IoT,
SigFox, LORAWAN

~40

countries to be
covered by 2018

PROSPECTS FOR L-BAND, IOT & M2M MARKETS
© Euroconsult 2017 - Unauthorized reproduction is a copyright violation

9% from $239.5 in 2016. In term of commercial M2M/IoT terminals, the market will grow by 14% CAGR to
10.9 million in 2026.
As agricultural production faces environmental and demographic challenges, demand for connectivity enabling
Fleet management for supply chain, industrial asset management and energy represent the main part of the

smart agriculture will be significant. However, technology adoption by farmers is often slower than in the

revenue. Industries within the sector are currently investing in IoT. Because of earlier adoption in M2M, com-

industrial sectors, especially in developing countries. For this reason, the segment will emerge slowly and

petition pressure and regulation strengthening, it represents a fast growing market. Connected industries

growth will be concentrated in the second half of the period.

located in remote areas will grow as data management platforms are evolving and will allow for a decision
support system based on the analysis of millions of data points.

The emerging connected car market represents a significant opportunity for satellite operators. During the
beginning of the period, it will be primarily a niche market, as satellite networks will serve as a back up to connect high-end consumers’ cars. However, as cars become more and more dependent on automation features,
constant connectivity will become a requirement. Following this, hybrid solutions will progressively become

Zigbee: A personal area network characterized by low-power consumption and low data rate emission. It is used for home automation
and medical device data collection.

5
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the growth driver by the end of the period.
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Regarding smart cities, as urban areas are covered by cellular networks, satellite networks will mainly play a

The Asia Pacific (APAC) region is expected to see the greatest market growth across all regions over the

role in connecting urban transport, via hybrid networks.

decade. At first the growth will be driven by the presence of leading electronic manufacturers in the region,
such as Philips and Samsung. Communications service providers emerging in the Asia-Pacific region are also

Decreasing service costs and allowing for low battery consumption in order to get closer to terrestrial solu-

active in IoT, such as Celcom, China Mobile, China Unicom, China Telecom, Indosat, and Vodafone.

tions will be the main strategy focus for satellite operators. In addition, business models where satellite operators charge per connected low data emission device, and not per data transmitted, will be relevant as it

The main driver will be Asian demographic insights; representing 40% of the global total, the Asian population

closely matches terrestrial operators’ business models.

is growing in both size and wealth. Rapid urbanization demands efficient public sectors, and will drive investment in smart cities. For example, the World Bank and Asian Development Bank (ADB) anticipate providing
loans of $500 million and $1 billion, respectively, to India for the development of its Smart City Project.

INTERNET OF THINGS

GENERAL MARKET FORECASTS

Finally, environmental and agricultural challenges will lead the public sector to invest in smart farming and
environmental monitoring solutions. China, for example, is promoting farm digitalization to develop local and

IOT/M2M TERMINALS
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Sima Fishman is the Managing Director of Euroconsult USA, based in Washington D.C. With
PROSPECTS FOR L-BAND, IOT & M2M MARKETS
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25 years of consulting experience with telecommunications and infrastructure industries, she
specializes in financial feasibility and modelling, due diligence, and strategy consulting.
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The Implementations and
Implications of IoT and Satellite M2M
Examining how a connected world improves our
way of life and impacts decision making
Jassem Nasser, Chief Strategy Officer, Thuraya

It’s a buzzword and all the rage today. It’s a technology trend that’s pegged to change our way of life and propel
us into a smarter future. You’ve heard of it and are probably using elements of it in your daily life. We’re talking about The Internet of Things or ‘IoT’.
While aspects of IoT and machine-to-machine (M2M) connectivity have been around prior to the 1960s, these
technologies only gained traction in the new millennium. Today, it’s widely acknowledged that IoT affordably
and reliably increases operational efficiency, and can support artificial intelligence (AI) frameworks. IoT and
M2M systems render automated data exchange between equipment and intuitively solve problems based on
collected information. They are integral to widescale projects across multiple points and to unmanned missions in remote regions. Consequently, widespread IoT implementation requires that our world be fully and
truly connected.
M2M helps increase cyber security and reliability on oil fields (Photo: Thuraya)

10

Enter Satellite M2M
In order to actualize a fully connected and wireless world, we have to depend on satellite technology as it is

Renewable energy is set to benefit from IP M2M through remote connectivity for the control and monitoring systems of wind and
solar farms (Photo: Thuraya)

the only option for optimized coverage across land, sea and air. That’s why IoT backed by satellite networks –
or ‘satellite M2M’ – is increasingly relevant, as it ensures uninterrupted communications in inaccessible areas
that lie outside the range of terrestrial coverage. Although satellite M2M capabilities are slightly delayed in
contrast to the available IoT technologies today, as we move towards global connectivity, we increasingly rely
on the participation of satcom operators. Satellite M2M is especially integral to large-scale IoT operations for
sectors like government, energy, agriculture and maritime.

Varied Implementations and Influences
IoT has already begun to effectively alter the way we do things around the world, on both a micro and macro
level. Let’s examine its different implementations and influences:

Business & Industries
The private sector is often the first to grasp onto a disruptive technology in hopes for digital transformation. By
2018, most MNCs will have sizeable revenues set aside for IoT projects, and according to forecasts, suppliers
of IoT components are expected to have annual revenues exceeding US$ 470B1. IoT helps companies lay out
smarter business models, and focus on developing new and improved products. Operationally, the technology

Citizens & Community

harbors a remarkable impact for every industry – consider that sensors and actuators can easily be utilized on

From a consumer perspective, IoT improves everyday life and convenience. As mentioned, it can provide better

everything from pipeline monitoring to predictive maintenance on aircrafts! IoT also has a huge potential to

access to water, electricity, and healthcare. In more advanced communities, connected devices and wearables

develop agtech (agriculture technology) and edtech (educational technology), changing the way industrial and

are used to monitor real-time health or provide home automation solutions via cloud computing. Expeditionists

small-scale farming works, and how educational institutions interact with students.

and mountaineers can also use satellite connectivity for real-time weather information and vital stats.
Gradually, as more detailed information becomes available, individuals will have the ability to make more

Public Policy & Economies

informed choices or opt for practical solutions. IoT helps citizens choose to live more eco-friendly lives, or can

In 2010, China took the step to include an IoT roadmap in its annual budget. Since then, many countries have

empower drivers to ease traffic flow and parking congestions. When it comes to working for societal change,

followed suit – for example, between 2011 - 2015, the US government spent up to US$ 35B on IoT solutions .

the data gathered from IoT and satellite M2M sources can enable citizens to work together for more tangible

In its most important public usage, smart government initiatives rely on satellite M2M to provide real-time sur-

communal goals.

2

veillance and data exchange for border security, resource and habitat protection, and ISR (Intelligence,
Surveillance, and Reconnaissance), SAR (Search and Rescue) and disaster relief missions. In the pursuit of
‘smart cities,’ IoT also changes how governments can monitor and bring solutions to urban spaces, traffic,

Critically Contemplating IoT Choices

banking, utilities, healthcare, and retail.

A new technology that has potential to bring change also poses rampant consequences. A connected world
inevitably gives rise to increased opportunities for widescale security breaches. Moreover, while IoT sensors

As a technology that’s adaptive to myriad applications, IoT can powerfully impact developed nations as well as

are affordable, it’s set-up isn’t simple. Often, the backend integration for satellite M2M systems, especially in

meet the sustainable development goals in emerging economies. IoT in developing countries can be used to

industrial settings, is highly complex; there’s still a shortage of system integrators who can develop and main-

accelerate human welfare needs. For example, satellite M2M can give far-off villages more access to electrici-

tain such equipment.

ty, help conserve groundwater, and optimize the harvesting of solar and wind energy. IoT has also brought a
noticeable change in cold-chain logistics for the delivery of vaccines, and enables telemedical solutions that

Additionally, IoT has to be understood and used for specific needs depending on the context. For example, a

are used to contain epidemics and treat remote patients.

developing country has to focus on different requirements than a developed one – decisions have to be considered before rolling out a nation-wide IoT strategy. Some questions to consider are: Where is it most required?
How will the data be used? What is the role of telecoms and satcoms in managing the data output of the systems they enable? The world today is still in the early stages of knowing how to handle big data. As IoT use

Forbes: https://www.forbes.com/sites/louiscolumbus/2016/11/27/roundup-of-internet-of-things-forecasts-and-market-estimates-2016,
Nov 27, 2016

1

2

12

Business Insider: http://www.businessinsider.com/the-us-government-is-pouring-money-into-the-internet-of-things-2016-5, May 31, 2016

increases, the scenario in which dominant tech leaders prescribe decisions to those who are new to such solutions isn’t far-fetched.
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Secure and extend smart grid and substation monitoring applications (Photo: Thuraya)
Optimize operations while monitoring the safety of minors and sites (Photo: Thuraya)

Meeting Smarter Technology with Smarter Decisions
Any technology is a tool in the hands of those who use it. Ultimately, IoT’s ability for effective change depends
on decision-makers. Realistically speaking, it may take a few decades (if not less) for the world – including
network providers and OEMs – to understand how to handle this technology. But it will happen. IoT and satellite M2M are no different than when the world got electricity or the internet – we saw its benefits, found a
way to implement it worldwide, and cannot imagine life without it. For now, we as a community have to realize the value enabled by this technology and work together to use it for a better world.

Jassem Nasser, Chief Strategy Officer of Thuraya, leads the strategy and business development division which includes Corporate Strategy, M&A and investigating new ventures outside
the company’s core MSS business. Jassem also manages Thuraya’s Corporate Affairs including
Regulatory, Spectrum Management & Development. Jassem has over 19 years of experience in
the satellite industry including roles of providing strategic direction, as well as overseeing
spectrum and frequency management. His engineering background has been applied to a business environment specializing in satellite communications and other radio communication systems. Jassem has been involved in setting up
and managing a start-up satellite organization and seeing the company through its various stages of development by
devising strategic direction and priorities, identifying and selection of strategic options.
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Big Data Goes Satellite
Steve Good, Senior Vice President, Premium Enterprise, Comtech EF Data

Figure 1: Various Smart Devices & Mesh
Network, Internet of Things, Courtesy of Istock

The World of Today is Digital
We live in a digital world. For almost a decade, the number of devices connected to the Internet has outnumbered the number of humans on Earth. Today, the devices outnumber the world population growth by a factor
of three and, by 2020, will reach 50 billion units, according to Cisco Systems1. The overall economic benefit,
according to Cisco, will lead to $19 trillion in profits and cost savings. Looking back, telecommunications companies quickly moved from providing simple connectivity via email and Web browsing to enabling a networked

1

16

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/409774/14-1230-internet-of-things-review.pdf

economy that fostered human collaboration via e-commerce and digital supply chain management to drive

Figure 3: Coal Mining Operation, Courtesy of Fotolia

increased business process efficiencies. Enhanced software, storage/memory and mobile networking capabilities accelerated the industry forward, allowing applications to be moved into the cloud to create an enhanced
immersive experience of digital interactions including social media to people on the move. The miniaturization
of sensors carried this a step further, allowing the autonomous digitization of data and processes, adding connectivity to objects and machines to enable new services and experiences. This new connectivity of Machine
to Machine (M2M) is called the Internet of Things (IoT) and is providing previously unrecognized insights that
organizations globally can leverage to enhance their products. A huge challenge remains for connectivity companies to build out networks to reliably gather this “golden” data from the most remote sites and proactively
act upon it.

From the Cloud into the Fog
Cloud computing allows memory and detailed processing to be distributed throughout a network and allows

Transportation / Maritime

remote sites to exchange data with the centralized sites through an access network. To operate effectively, a

t0OCPBSEBVUPNBUJPOQSPWJEFTPQFSBUJPOBMDPOEJUJPOMPHHJOH BMMPXTJNNFEJBUFJTTVFSFNFEZBOESFEVDFT

reliable link from the remote sites to a centralized site is required to maximize productivity. With “Big Data”
getting bigger by the day, there is an accelerating need to analyze data with different levels of responsiveness,
from real-time for immediate decision making and action to non-real-time for longer term analysis, optimization and course correction. This requires a distributed architecture of IoT data brokers, each of which selects
and forwards data as required to a destination. Fog computing provides for a decentralized computing infra-

staffing requirements
t3FBMUJNFPOCPBSEEBUBUSFOEJOHBMMPXTMFJTVSFDPNQBOJFTUPQSPWJEFIJHIFTUMFWFMPGJOEJWJEVBMMZUBJMPSFE
passenger service
t%FUBJMFEEBUBUSFOEJOHQSPWJEFTTFSWJDFQSPWJEFSTBOEFRVJQNFOUNBOVGBDUVSFSTJOTJHIUTUPJNQSPWFQSPEVDUT
and customer experience

structure that distributes computation and analysis in the most efficient and logical location between the data
source and the cloud. Fog computing distributes data management through the system and closer to the edge

Oil & Gas

of the network. However, many challenges arise when gathering this data, including the sheer mass of data to

t*ODSFBTFETJUVBUJPOBMBXBSFOFTTJNQSPWFTSFNPUFEFDJTJPONBLJOHBOEQSPGJUBCJMJUZ

be sent from remote sites, the availability of bandwidth in areas that are typically very remote, the low reliabil-

t3FBMUJNFFRVJQNFOUTUBUVTNBYJNJ[FTVQUJNF JODSFBTFTFNQMPZFFQSPEVDUJWJUZBOETBGFUZ

ity of links in these areas and the overall real-time management of the network supporting this accessibility.

t"OBMZTJTPGOPOSFBMUJNFEBUBIJHIMJHIUTUSFOET JNQSPWFTQSPDFTTFTBOEJODSFBTFTFGGJDJFODZ

Figure 2: Example of Smart Factory, Courtesy of Istock

Utilities
t&YUFOTJPOPGUIFTNBSUHJSEUPBOZSFNPUFMPDBUJPOPGGFSTJODSFBTFEBXBSFOFTTBOEFGGJDJFODJFT
t"EWBODFE.FUFSJOH*OGSBTUSVDUVSFQSPWJEFTSFBMUJNFCJMMJOHEBUBBOESFEVDFTUSVDLSPMMT
t%JTUSJCVUJPOBVUPNBUJPOJODSFBTFTSFMJBCJMJUZBOERVBMJUZUISPVHIPVUEJTUSJCVUJPOHSJE

Military and Civil Government
t'JSTUSFTQPOEFSFRVJQNFOUBOEWFIJDMFJOTJHIUTBMMPXPQUJNBMQFSGPSNBODFEVSJOHFNFSHFODJFT
t$POOFDUJWJUZBOENPOJUPSJOHEVSJOHIVNBOJUBSJBODSJTFTQSPWJEFTTFDVSJUZBOEJODSFBTFTSFTQPOTJWFOFTT
t*ODSFBTFE SFNPUF BXBSFOFTT JNQSPWFT BOUJUFSSPSJTN  DVTUPNT  JNNJHSBUJPO  CPSEFS QBUSPM QSPDFTTFT BOE
effectiveness

Mining
t*ODSFBTFEBVUPNBUJPOMPXFSTPQFSBUJOHDPTUTCZSFEVDJOHSFRVJSFEXPSLGPSDFQFSTJUF
t/FFEGPSJNNFEJBUFSFNPUFHFPQIZTJDBMEBUBBOBMZTJTJODSFBTFTQFSTJUFCBOEXJEUISFRVJSFNFOUT
t$SJUJDBMSFBMUJNFJOGPSNBUJPOSFEVDFTPOTJUFSJTLT FYUFOETMJGFPGFRVJQNFOUBOEJODSFBTFTFGGJDJFODZ

Benefits of a Robust IoT Infrastructure
Before we tackle the many challenges in getting to the data, let’s focus on the array of benefits that the analy-

The Major Challenge is Getting to the Data

sis of this mass of information can provide. The benefits of leveraging satellite connectivity within an IoT net-

The primary challenges to properly accessing and being able to intelligently leverage the data are:

work differ by industries. Below are examples:

18
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t1SPWJEJOHUIFUISPVHIQVUTSFRVJSFEUPUSBOTNJUEBUBCBDLUPUIFDFOUSBMTJUF

To date, most IoT solutions (real-time and non-real-time applications) have required only low throughputs and

t'JOEJOHFOPVHICBOEXJEUIBOEFRVJQNFOUJOSFNPUFBSFBT

have benefited from low cost ground equipment and the response times that LEO constellations.

t3FMJBCMZUSBOTNJUUJOHNJYFEEBUBGMPXTJOBDVSSFOUMZIJHIMPTTZFOWJSPONFOU
The advent of High Throughput Satellite (HTS) options at the GEO orbit has significantly increased the addressHistorically for satellite communications, outbound to inbound asymmetry ratios were in the 10:1 to 100:1

able market for IoT over satellite. In particular, higher throughput IoT applications that require strong Quality of

range, meaning remote sites typically required from ten to one hundred times more download speeds than

Service (QoS) mechanisms and do not fit, cost-wise, into a usage-based model can now cost effectively be

upload speeds. While this ratio continues to decrease, the IoT over satellite sector will have the most acceler-

supported via satellite. These HTS designs through frequency reuse have significantly improved satellite com-

ated decrease, likely requiring more inbound throughputs than outbound in the long-term. Terrabytes of data

munications economics.

will be generated hourly and will need to be distributed immediately into the fog and on to the cloud to be
The combination of OPEX and CAPEX savings at GEO has significantly increased the addressable market for

analyzed and processed accordingly.

satellite communications in general, particularly as it pertains to IoT applications via increased throughputs.
As arrays of sensors continue to be deployed to remote locations, the second challenge will be accessing

Additionally, the wholesale pricing models that are readily available with GEO options allow service providers

enough terrestrial bandwidth to support the throughput demand of the aggregation of these units. Often ter-

to offer differentiated services within this market while removing the worry of end users of billing unpredict-

restrial telecommunications companies have not been able to assimilate business cases to scale their higher

ability and unexpected overcharges based on traffic flows. While the economics of connecting a single or

throughput networks into the remote areas, and even when remote demands increase, are slow to react.

handful of sensors to a satellite will remain challenging, the aggregation of thousands or tens of thousands of
devices and the insertion of a GEO satellite connection in the proper position within a Cloud/Fog network can

This lack of infrastructure leads to reliability issues from both link and equipment perspectives. Many times,

be quite cost economical.

antiquated low bandwidth hardware with limited traffic handling capabilities will be used as long as possible
with minimal periodic maintenance in remote areas to minimize costs. This outdated terrestrial equipment can-

The Real Focus of the Solution…Quality of Experience

not support the robust IoT networks.

To meet the challenges of accessing the “golden” remote data and properly distributing it to the fog or the
cloud, it is important to focus on the QoE that a satellite solution can provide. The QoE is the expected level of

Is LEO, MEO or GEO the Solution??

service that an end user can anticipate through the satellite network’s QoS.

Northern Sky Research projects the overall IoT over satellite market to grow from annual revenues of $1.4B in
2016 to $2.9B in 20262. The Asian market is second only to North America in these projections with an anticipated $440M being generated per year. With this growth potential in mind, a common question that arises is

Five Factors Driving Cost Effectiveness

which earth orbit provides the best fit for IoT over satellite.
Figure 4: Looking at Oil Distillation, Courtesy of Shuttersock

Any satellite network solution that supports the aggregation

Dynamic resource allocation: A demand-based bandwidth

and delivery of IoT data must be cost effective due to the solu-

sharing mechanism that intelligently assigns spacecraft

tion’s size and scope. The five main factors that drive cost

resources gracefully allows the OPEX to be shared across a

effectiveness are:

network.
Maximum resource efficiency: The use of powerful coding
and modulation plus intelligent bi-directional adaptive coding
modulation (ACM) ensures each individual remote connection
is optimized.
Minimal site intervention: Real-time network health insight
allows issues to be avoided before degraded performance or
Figure 5: Growing Profits, Courtesy of Fotolia
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outages occur, which is key to maximizing service profitability.

Future-proof design: Implementing solutions with headroom

Scalable Growth Paths: A satellite network solution that

for additional IoT data processing and throughput as the num-

allows for a staged implementation for IoT networks provides

ber of sensors per aggregation site grows avoids potential

minimal up-front costs with moderate CAPEX requirements as

costly remote overhauls or upgrades.

the number of re motes and sensor data grows.

Northern Sky Research M2M and IoT via Satellite, 8th Edition, September 2017
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First, remote sites that aggregate 100s or 1000s of sensors will require high inbound throughput capabilities to
allow this data to be transmitted to the proper location in the fog or cloud before buffers are flushed. As data
flows will likely consist of small IP packets, a satellite platform with strong packet processing, compression
techniques and high throughput capabilities are a must to ensure data flows are not throttled.
But, sheer throughputs will not be enough to tackle the IoT network data. The device aggregation flows will
require a proper level of latency and jitter on the link to ensure protocol performance. Shared access techniques must be leveraged to ensure cost effectiveness, but not all bandwidth sharing mechanisms provide the
same level of application performance. Care must be taken to select a dynamically allocated bandwidth technique that provides as close to a Single Channel per Carrier (SCPC) performance level as possible.
The same links that connect these remote sensors will likely also support other forms of data flows and the
sensors themselves will likely not generate a homogeneous stream of data. Therefore, a strong traffic shaping
mechanism is required to ensure different levels of priority and timeliness for the flows. This requires a deep
packet inspection of each IP packet along with classification, compression and queuing at high data rates.
Link availability and reliability will be key as sensor and aggregation device buffers will likely be small and
unable to store a great deal of data before being flushed. An unavailable or unreliable link will render the lost
data useless and would minimize the effectiveness of the distribution network.
Lastly, connectivity costs will always be an issue and it is imperative that the network rollout be cost effective
over the long term. The satellite network must provide bi-directional link adaptation to ensure links remain up
during adverse weather conditions, pass the most important data first, and also that the transmission medium
utilization is maximized during clear sky conditions, not being hindered by other remote sites.

Are You Prepared to Leverage the Insights of IoT?
End users are looking to partner with satellite service providers that are building out robust networks that will
allow them to realize the economic and service level benefits of IoT. Today’s terrestrial networks simply cannot
be scaled quickly enough into the remote region of “golden” data. LEO options of today provide usage-based
narrowband connections for low rate services but are no longer the only satellite option for IoT connectivity.
Innovations in the GEO space in both the air and on the ground have made available cost effective, reliable and
high throughput solutions that meet the unique demands of the IoT aggregation arena. Service providers looking to take advantage of this Big Data wave must be careful to select the proper ground equipment platform.
Incorrect platform selections will reduce overall network performance or cost-effectiveness… perhaps both.
So, are you ready?

Steve Good is Senior Vice President, Premium Enterprise for Comtech EF Data where he
leads the strategic and market development direction for the premium enterprise market. He
previously held senior positions with Intelsat, Verestar, Viacast and Hughes Network Systems.
He holds BSEE, MSEE MBA and a MSCpE degrees.
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FOCUS ASIA

Disrupting M2M/IoT via Satellite
Alan Crisp, Senior Analyst, NSR

Historically, M2M and IoT via satellite has exhibited stable growth driven by SCADA (Supervisory Control And
Data Acquisition) use cases, such as utilities and basic location tracking of fleets. However, in the last few
years there have been a number of new technologies which have been introduced which will disrupt the existing satellite M2M/IoT market. These include the proliferation of terrestrial networks, a future of increasing
numbers of small satellite constellations, including those focused on IoT applications, and LPWA (Low Power
Wide Area) networks which are currently undergoing a rapid footprint expansion. This will require operators,
distributors and the much of the M2M/IoT value chain to update their business models to remain relevant in a
future of greater technological diversity and competition.
This is of particular interest in Asia-Pacific, which has potential for strong M2M and IoT via Satellite market
growth. NSR is forecasting M2M/IoT via Satellite to reach over 1.5 million units in the Asia Pacific region alone
by 2026, up from just under 560,000 units in 2016. Corresponding revenues are likewise expected to increase

Asia Pacific M2M/IoT via Satellite Market, 2016-2026
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from $172 million to $490 million by 2026. This represents the fastest growth of any region, and consists of the

Other applications such as public safety, mission critical telemetry, and command and control usage oftentimes

largest number of in-service M2M/IoT terminals outside of North America. This growth is expected to occur

require near real-time usage, to the advantage of players such as Inmarsat and Iridium. Nonetheless, the

despite challenges from newer technologies competing directly for satellite M2M/IoT. Partnerships with new

potential for disruption to existing operators from small satellite constellations increases as further small and

operators will help satellite M2M/IoT grow, leveraging the complementary nature of newer technologies to

nanosatellites are launched and able to provide proven, reliable and low-cost solutions.

satellite’s advantage, in addition to growing the overall market pie for M2M/IoT, via both satellite and terrestrial.
Traditional operators will still be able to benefit from upcoming constellations. Magnitude Space, for example,
has signed an MoU with Iridium, with the potential to offer complementary solutions between the two. The

Thinking Small (and Nano)

business case for such constellations has yet to be proven. However, low cost terminals and long battery life

Small satellite constellations are one of the key drivers of potential disruption in the M2M and IoT via satellite

will be key to the success of small satellite IoT constellations. While there is significant potential for small

space. In the last year, many announcements have been made by such constellation hopefuls aiming to

satellite constellations to have a role in the M2M/IoT via satellite ecosystem, NSR believes the small satellite

dedicate small satellites to the needs of IoT end users. These include Helios Wire, ELSE, Hiber (formerly

IoT market will be smaller than many expect, with the market opportunity between “I must have a reliable

Magnitude Space), eightyLEO, Kepler Communications and many more. These constellations aim to bring down

always-on satellite connection at all costs” and “I’ll just use a terrestrial network due to cost” relatively small.

the costs associated with utilising satellites for M2M/IoT connectivity, thus growing the market in the process.

Thus, NSR believes the trajectory of terrestrial communications will be a greater disruption to existing satellite

The initial focus of such constellations will be on applications which are not latency sensitive such as basic

operators and the associated ecosystem.

agriculture usage and asset tracking of non-critical payloads. Higher latency is also acceptable in a range of
other applications such as mining and shipping.

On The Ground
Terrestrial solutions remain the largest challenge for satellite-based M2M/IoT solutions, including both

M2M/IoT Asia Pacific In-service Units, by Segment 2016
Utility Industry 2.4%

network operators themselves, and Mobile Virtual Network Operators (MVNOs). Airtime pricing is generally

1.0%

lower than satellite usage, but what is more striking is the significantly lower cost of terrestrial M2M/IoT

Mining 3.2%

terminals. This is especially important when being rolled out to large transportation fleets. In addition, eSIMs

Green Energy

Oil & Gas 5.2%

GovernmentMilitary 7.7%
Construction 4.0%

have the potential to grow the market in competition with satellite services. By being embedded, they can be
shipped with OEM devices and equipment, and increase utilization of M2M services. eSIMs can also be
provisioned over the air, and be updated to be used on multiple networks, to avoid roaming and prevent other
more complex support issues. This will be yet another form of disruption to the satellite M2M/IoT sector,

Agriculture 1.7%

especially for transportation, as satellite is one key way to avoid roaming charges on terrestrial networks.

Land Transport

45.0%

IoT

6.6%

Security 0.5%

OEM partnerships and greater levels of distribution with satellite M2M will be key to grow markets against
this backdrop, especially for the transportation and heavy machinery sectors. This includes partnerships with

Maritime

IoT Backhaul 0.0%

hardware and auto manufacturers such as Caterpillar and John Deere, which integrate M2M solutions into

21.8%

Aero 0.9%

their equipment at the OEM level. This is especially important to reach customers in construction and

Source: NSR

agriculture, where aftermarket solutions have reduced take-up rates.
While terrestrial networks are generally considered a threat for M2M and IoT via satellite, opportunities do
remain, especially with dual mode terrestrial-satellite services. Such combined terminals have their role in

These applications will provide initial revenue streams, before additional satellites are added to their

specific applications, most notably in mobile applications. The Connected Car market is one where nearly all

constellations for greater levels of reliability and service. Whilst latency and high level SLAs (Service Level

units are expected to be dual-mode, both narrowband MSS solutions and FPA (Flat Panel Antenna) broadband

Agreements) are not critical for applications like agriculture, initial latency on test satellites may exceed 10

solutions, for the significant airtime cost reductions that are offered. However, once LPWA networks are fully

hours, resulting in a greater lag between launch and high levels of revenue ramp up. Kepler Communications

rolled out, the potential for cost reduction will be even greater.

has stated that with an initial two satellites in orbit, there will be approximately 12 hours of latency for users of
the service, which is much longer than what end-users would expect who will want solutions that “just work”.

Low Power, High Demand
It will be a challenging ask for customers to accept such long latency times for all but the most specific applications

LPWA networks have been thrown onto the telecommunications scene over the last couple of years, promising

in the early stages of small satellite constellations, such as pipeline monitoring in remote and unmanned areas. This

to revolutionise the way that IoT and M2M devices communicate with not only a central server or

is especially the case when major MSS satellite operators already provide lower latency and highly reliable

management platform, but also with each other.

offerings, not to mention the current offerings from terrestrial M2M operators, which offer low latency services.
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The largest contenders in the LPWA space are Sigfox, NB-IoT and LoRa Alliance, and all typically co-locate
their base stations at existing GSM or CDMA towers. How LPWA differs from other networks is their
significantly longer battery life – with some lasting over 10 years on 2 AA batteries. However, this is at the
expense of bandwidth, with packets limited to ~12 bytes in the case of Sigfox for example. France-based
Sigfox is a proprietary network which is rolling out to 39 countries, including Japan, Hong Kong, Singapore and
Taiwan, with the company estimating that its services will cost as little as $1 per month for basic meter
reading applications.
LPWA is most often deployed in regions with existing backhaul, leaving satellite backhaul unnecessary in
many cases. However, the larger market for LPWA backhaul will be for large customers who require hundreds
or thousands of individual sensors or devices to be IoT connected. An example of this would be precision
farming in rural agricultural areas, which will require satellite for the associated backhaul. Consequently, NSR
sees LPWA IoT networks to be a mostly positive development for satellite-based M2M, and thus result in less
disruption than terrestrial networks and small satellite constellations.
With limited cannibalization, satellite M2M operators and service providers will partner with LPWA networks,
in order to backhaul a plethora of IoT connections from the base station. With each base station to eventually
connect over tens of thousands of IoT devices, NSR believes the explosion of terrestrially connected IoT
devices expected over the next decade will enable sufficient economies of scale to justify such investments. It
is therefore important that operators themselves need to be the disrupter and enter market earlier to get a first
mover advantage on backhaul IoT networks.

Bottom Line
In the near term, there will be increasing levels of disruption and competition from all angles – between
service providers, existing MSS satellite operators, small satellite IoT constellations and terrestrial networks
(which are becoming more and more optimized for IoT demand). The disruption coming in the short term
shouldn’t be something feared, and instead be viewed as an opportunity for all players in the M2M/IoT via
satellite value chain. By partnering with up-and-coming technologies, operators and service providers will be
able to provide complementary services, benefiting all parts of the value chain and in the process growing the
overall M2M/IoT market pie.
It is easy to forget with increasing levels of disruption ahead, that the value proposition of satellite
communications for M2M and IoT applications remains firm – security, reliability and reach – which will
continue to be drivers for growth however operators will need to continue to innovate in order to not become
left behind by the competition and to ensure a virtuous cycle of growth continues.

Alan Crisp joined NSR in 2014, following a Hong Kong based engineering role at Aurecon.
Crisp is the co-author of NSR’s annual M2M and IoT via Satellite report and also Linear TV and
other video broadcasting reports. As a member of NSR’s Fixed Satellite Services (FSS) group,
Crisp’s areas comprise of M2M and IoT communications - including both the satellite and terrestrial M2M landscape. Previous consulting experience includes forecast analysis and risk
management of natural disasters in Manila, where he made recommendations to policymakers about backup and
emergency telecommunication links for use in city and nationwide emergencies.

28

TRENDS

New Opportunities for
Satellite-enabled IoT Services

SmartLNB installed on an oil platform off the
Houston coast (USA). (Photo: New Star Energy
Services)

technologies like Sigfox and LoRa1 showed that the backhaul over satellite presents
advantages with respect to 2G/3G/4G and DSL/fibre:
tVCJRVJUZ
tEFEJDBUFECBOEXJEUIBOEHVBSBOUFFE2P4OPUTVCKFDUUPDPOHFTUJPOBUQFBLIPVST
tVOJGPSNJUZPGUIFTPMVUJPOBMTPBDSPTTCPSEFSTXJUIPVUSPBNJOHGFFT

Antonio Arcidiacono, Director of Innovation, Eutelsat

The SmartLNB optimises the access to the satellite spectrum for this use case, where
also the aggregated traffic collected by the IoT gateways remains contained in volume.

Low-cost and Low-power Connectivity
The SmartLNB can also provide direct connectivity without being limited by the terrestrial network coverage for mobile and fixed applications.
A limited connectivity is ideal in particular in a mobile environment where restrictions
in terms of antenna size can be natively solved by the unique nature of the CDMAbased transmission system.
As the world around us becomes increasingly connected, remote devices collect and exchange small volumes of

The native low power consumption of the SmartLNB, able to operate in stand-by mode between 0.5 and 5 W

data over wide areas. At Eutelsat, we have developed the SmartLNB, an innovative solution that provides highly

depending on the actual stand-by status, allows for supporting independent power supply with solar panels

efficient IP connectivity via satellite, optimised for low throughput applications with low-cost user equipment and

and batteries with a very limited operational cost and ubiquitous operations.

low-power consumption.

Machine-to-Machine and Internet of Things

Unprecedented Needs for Low Bit Rate Connectivity

The SmartLNB is a new generation of consumer grade bidirectional terminals, providing IP bidirectional connectiv-

M2M/IoT Direct Link

ity for thousands of remote and isolated terminals/ sites. It is turning the legacy VSAT terminals into low cost and

The SmartLNB provides a low-cost solution for all traditional M2M applications that are based on small vol-

low power systems capable to directly access the satellite segment from anywhere in the world and at hardware

umes of data per terminal from large networks of terminals.

and service cost compatible with consumer grade services.
Typical applications include oil & gas wells monitoring & control, energy industry, intelligent farming, environApplications range from IoT backhauling to monitoring and control of production sites notably in the energy and

mental monitoring, SCADA (Supervisory Control And Data Acquisition). As the SmartLNB offers a large broad-

agriculture markets.

cast capability on the forward link, the collection of remote data can be combined with professional broadcast
distribution to head-ends with monitoring capabilities (e.g. Broadcast towers contribution and monitoring, FM/

The use of the DVB-S2/S2X broadcast from the hub to the SmartLNBs allows also Over-the-air (OTA) update ser-

DAB transmitter network management, etc.).

vices, for remote software configuration changes.

M2M/IoT Backhauling (e.g. Sigfox)
Environment and critical infrastructure monitoring are also possible: the energy efficiency and cost-effectiveness

The Internet of Things applications, especially for the consumer market, are currently largely based on wireless

of the SmartLNB open the way to the deployment of sensor networks connected via satellite to a service platform

long-range technologies.

that centralises and elaborates the in-situ information to improve the early detection and crisis management of
hazardous events.

The Low Power Wide Area (LPWA) networks, based on protocols like Sigfox, LoRa, Qowisio, Weightless, etc.,
operate in the 900 MHz ISM2 frequency band and provide indoor coverage up to 20 km to small battery-pow-

A particular case is represented by objects interfaced with ultra-narrow band gateways of the Internet of Things

ered devices. The Sigfox case is the first example of use of the SmartLNB for backhauling of the terrestrial

(IoT), and in this case the SmartLNB provides satellite backhauling towards their remote network servers. The IoT

base stations for these LPWA networks. The SmartLNB is interfaced via Ethernet to the base stations, as pri-

gateways or base stations typically collect short messages of a few hundred bytes generated by devices in a

mary or secondary connection along with a 3G or xDSL link.

range of 2 to 20 km depending on the technology, with applications covering smart buildings and smart cities,
intelligent transport systems, etc.
1

The deployment of private and public LPWA (Low Power Wide Area) networks based on UNB (Ultra Narrow Band)
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https://www.lora-alliance.org/

Industrial, Scientific and Medical. The ISM bands are the frequency bands where, under certain operational restrictions, services can
be operated without any specific license.
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The Sigfox base stations collect messages of 12 bytes from different
types of devices (trackers, sensors for temperature, smoke, with each
device is limited to 140 messages per day), and route them to the service centre in Toulouse via the SmartLNB network.
The SmartLNB-based solution provides also with a low cost and independent uniform deployment of back-hauling gateways that are complemented, where available, by wireless terrestrial connectivity.
Another key advantage is linked to the ability to deliver a guaranteed
QoS in any circumstances. Very often terrestrial back-hauling based
Figure 1: SmartLNB real pictures from three vendors and one dish with
SmartLNB integrated

upon 2G/3G suffers from being unable to guarantee target bit rate at

Figure 2: IOT backhauling architecture with SmatLNB

any point in time. This satellite solution guarantees the necessary QoS.
3. Traditional DVB-S2/S2X performance (e.g. 60 Mbps over 36 MHz with 75 cm antenna).

Home-automation
Connecting the SmartLNB to the home network enables the use of connected devices for home-automation
and security via satellite. Both are IP based, and the devices require very small data exchange. Examples are
the control of lighting and heating/cooling systems, remote locking and reliable alarm systems.

t&JUIFS&UIFSOFUPWFSDPBYPSEJSFDU&UIFSOFUDPOOFDUJPOCFUXFFOUIF4NBSU-/#BOEBOZ*1OFUXPSL4VQQPSU
Two-LNB operations on a single coax cable.
t7FSZIJHITQFDUSVNFGGJDJFODZPOUIFSFUVSOMJOL DPSSFTQPOEJOHUPMPXTFSWJDFDPTUQFSVTFS UPFOBCMFNBTT
market connectivity applications. Gateway designed to manage millions of users.
t0GGFST UBJMPSFE GPS BQQMJDBUJPOT XJUI TNBMM WPMVNFT PG USBGGJD  JO MJOF XJUI FNFSHJOH USFOET PG DPOOFDUFE

The SmartLNB for home-automation and security has been successfully integrated, connecting on the same
home-network the SmartLNB and the gateways managing the connected objects. The wireless connected
objects (remoted controlled power supply, door lock, bloody pressure measurement device, etc.) communicate
via Wi-Fi or via other short-range protocols (Bluetooth, ZigBee, Z-Wave, etc.) with their corresponding gateway, then the messages are rooted via the SmartLNB to the remote application server. The size and number of
messages exchanged by these applications are largely compatible with the SmartLNB solution.

objects.
t5IF4NBSU-/#BMMPXTUIFVTFPGUIFTBNFAUFSSFTUSJBM%3.UFDIOPMPHJFTGPS%5)DPOUFOUQSPUFDUJPOBMMPXing Push VOD and Live streaming services to any IP compatible device.
t$PNQBUJCMFXJUIMFHBDZ DVSSFOUBOEGVUVSF45#TVTJOHPSOPUUSBEJUJPOBMDPOEJUJPOBMBDDFTTTZTUFN $"4 GPS
linear TV channels.
t4VQQPSU TFMGJOTUBMMBUJPO PG TBUFMMJUF EJTI XJUI JOUVJUJWF JOTUBMMBUJPO TVQQPSU UPPMT TNBSUQIPOF BQQMJDBUJPO 
and thanks to the presence of an on board receiver/demodulator and specific antenna design.

SmartLNB in a Nutshell
Today, three continents are already covered with SmartLNB services: Europe (extending to Middle East) on

How Does the SmartLNB Work?

EUTELSAT 10A, Sub-Saharan Africa on EUTELSAT 7B and the Americas on EUTELSAT 113 West A and on

The Concept

EUTELSAT 8 West B. The SmartLNB networks will soon be extended to other part of the world, leveraging on

The SmartLNB is a device that provides a bidirectional narrowband channel on top of reception of normal DVB-

Eutelsat’s global fleet of satellites.

S2/S2X forward link. It provides the functionalities of an IP satellite modem, optimized for bursts and message-type traffic as well as continuous return link. The return link can be in Ka-band or Ku-band, depending on

SmartLNB units are today available from multiple independent manufacturers and two independent chipset

the model.

vendors are providing baseband chipset with a SmartLNB compatible reference design. The SmartLNB are FCC
and CE certified.

A full installation (also called ‘Interactive Satellite Terminal’ or IST) is composed by:
tBQBSBCPMJDEJTI

SmartLNB Key Features

tUIF4NBSU-/#PVUEPPSJOUFHSBUFE-/#GFFE XJUIDPBYJBMPVUQVU PSEJSFDU&UIFSOFUPVUQVU

The SmartLNB key features are listed in the following:

tBOJOUFSBDUJWF*%6 *OEPPS6OJU UIBUTQMJUTUIF-CBOETJHOBMGSPNUIF*1TJHOBMHPJOHUPUIFMPDBMOFUXPSL

t-PXQPXFSBOEMPXDPTUVTFSFRVJQNFOU

when operated using a direct Ethernet output.

t4DBMBCMFOFUXPSLBSDIJUFDUVSF
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t.VMUJQMFJOUFSPQFSBCMFUFSNJOBMT NVMUJQMFJOEFQFOEFOUNBOVGBDUVSFST 

The SmartLNB takes advantage of the Ethernet over coax, allowing the employment of a single coaxial cable con-

t%VBMTPVSDFGPSCBTFCBOEDIJQTFU

nection between the SmartLNB outdoor and the IDU/STB. For existing installations, the cable already installed

t'PSXBSEMJOLRVBTJVOMJNJUFE

can be reused. The IDU is used for compatibility with existing equipment: it provides the legacy signal in L-band

1. Ku-band or Ka-band.

on a standard output, which can be fed to a legacy satellite STB for traditional TV reception or used to drive self

2. 30 to 80 cm antennas (thanks to CDMA RT link).

pointing antennas. The IDU can also be integrated in customers’ ‘interactive STBs’ or ‘Smart Gateways’.
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Figure 4: Head-end of SmartLNB platform

On the inbound, the Hub physically demodulates
the packets arriving from all the SmartLNBs, performing a series of iterative cancellations and
correction of the frequency drift.
At Link layer, the Hub takes care of the de-capsulation, header decompression, and IP routing of
data packets towards the IP network. The Control
server handles the Logon procedure for the
Authentication, Authorization, Accounting of the
terminals, and manages congestions, power
spreading and acknowledges. The Signalling gen-

Figure 3: SmartLNB architecture for OTT applications

erator generates the F-SIM tables.

The advanced functionalities of the SmartLNB are provided through the Ethernet connection of the IDU, which

The SmartLNB platform does not provide applica-

shall be usually connected to the user’s Wireless Local Area Network (WLAN – e.g. WiFi). Thanks to this con-

tion services directly; the SmartLNB Hub is put in

nection, a two-way narrowband communication link towards the satellite platform (Hub) is available. It can be

parallel with the customer’s application platform

used by any Internet-enabled device to exchange data with a service server or with the Internet, according to

and they share the forward link in order to send,

the application.

on a single carrier, IP multicast and unicast traffic, DVB-TS4 legacy video content if existing and
the SmartLNB signalling multiplexed together.

The communication and signalling towards the SmartLNB is done on the same Forward Link (FL) used for TV
broadcasting. The communication from the SmartLNB to the satellite platform is done over a dedicated Return

The DVB-S2/S2X modulator inserts inside the carrier the NCR (Network Clock Reference) signal, used to gener-

Link (RL).

ate a precise clock reference for the F-SIM transmitters.
At network layer the SmartLNB can be seen as a generic IP router.
The headend can be monitored via a NMS (Network Management System) interface, but it is also possible to
At the satellite platform, a gateway communicates with the SmartLNBs and routes the IP traffic to and from

integrate with COTS NMS software.

the corresponding application servers. These servers can be located at the operator service center premises or,

The User Terminals

more generally, or in any location served by the Internet.

The SmartLNB is an implementation of the interactive satellite terminals of the EBIS system. As it was
The communication protocol is IP-based: UDP (User Datagram Protocol) is preferred as it minimizes the

designed to address consumer grade applications, its form-factor is a compact outdoor/waterproof terminal

exchanges of information; TCP (Transmission Control Protocol) is also used. If deemed necessary, an API

that unifies a standard LNB (compatible with legacy DVB-S2/S2X receivers) with a two-way satellite IP modem

(Application Programming Interface) of the SmartLNB can be used by dedicated applications in order to send

and router that can be transparently connected to the user IP network.

specially formatted packets.
The IP modem is optimized for narrowband traffic such as the Connected TV applications and M2M. However,
it can also operate with continuous traffic up to 512 Kbps RT link speed for specific applications.

Technical Specifications
The SmartLNB solution is based on the Eutelsat Broadcast Interactive System (EBIS). EBIS is an IP network com-

To this end, the SmartLNB embeds a standard DVB-S2/S2X demodulator, with IP packets extraction and rout-

posed by a hub, a satellite segment, and several interactive satellite terminals (SmartLNBs); the communication

ing, and the F-SIM return link protocol

among the hub and the SmartLNB terminals is controlled at physical and link layer by the F-SIM protocol.
3

The SmartLNB operates either in Ku or in Ka-band. In the table below the technical specifications are reported.

The Platform
The head-end of the EBIS solution manages the communication to and from the SmartLNBs according to the

The SmartLNB is provided with a tutorial video and an App5 for smartphones (iOS and Android) that support

F-SIM protocol.

installation, pointing and activation of the terminal with the correct parameters.

3
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Fixed Satellite Interactive Messaging

4

Digital Video Broadcast - Transport Stream

5

App SmartLNB available on AppStore and GooglePlay.
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Technical Specification for SmartLNB Ku-band version
ODU
Two internal LNBs
LNB Control
External LNB
Rx Band
Rx polarization
Tx Band
Tx polarization
Tx max output power (Rms)
Return link modulator
IP capabilities
Operating Temperature Range
Humidity
Operating Voltage
Maximum resistence of coax cable
Interfaces
1 x F connector (female)
1 x F connector (female)

For reception of signaling, Broadcast and interactive services
DiSEqC 2.0
External input for connecting an external LNB
Ku (LB: 10.70 - 11.70 GHz | HB: 11.70 - 12.75 GHz)
Linear (H/V), independently for each LNB and selectable via Web interface
Ku (13.75 -14.5 GHz)
Linear (H/V), selectable via Web interface
27 dBm
Highly efficient modulator based on a low bit rate and burst transmission
Support of DHCP, TCP/IP, UDP, IGMP, GRE, IP Routing, IP multicast, VLAN/VPN
-27o to +65o C
0 to 100% (condensing)
15-48 Vdc, < 20 W
10 ohm
For connecting to the ODU
For connecting to a STB

IDU
Ethernet Over Coaxial modem
IP capabilities
Operating Temperature Range
Interfaces
1 x F connector (female)
1 x F connector (female)
1 x RJ-45 port
1 x DC jack

EoC++ - Eutelsat Proprietary
Support of DHCP, TCP/IP, UDP, UGMP, GRE, IP Routing, IP multicast
12o to +65o C
For connecting to the ODU
For connecting to a STB
For connecting to a user’s LAN
For connecting to the AC/DC adpater

GENERAL
Management and configuration
Firmware update
Power supply

powerful and friendly, Web interface
Via Web interface and OTA update
AC/DC adapter 50/60 Kz | 100-240Vac | 30V@2A
Power over Ethernet (PoE)

Antenna
Type

Available in multiple flavours: 30, 45, 60, 75 and 120 Ku/Ka antenna

Platform Commercial Deployment
The SmartLNB platforms are provided by MBI6, based in Italy, who developed the platform based on the Eutelsat
requirements and specifications; this platform is based on a Software Defined Radio (SDR) architecture.
Eutelsat has already deployed several SmartLNB platforms, to provide commercial services on various orbital
positions and coverages. SmartLNB platforms are normally operated by Eutelsat and are shared among different customer/services. Dedicated SmartLNB base platforms can also be directly installed at customers’ premises.

Antonio Arcidiacono is Director of Innovation at Eutelsat. With Eutelsat since 1990, he
was responsible for the launch of Eutelsat’s digital TV offer, launching the first DVB platform in
Europe in 1995. This development has brought today Eutelsat to the distribution of more than
6,700 TV channels. Since 2008, as Director of Innovation, Antonio leads a team of highly qualified professionals who have developed two IP-native solutions, the “SmartLNB” to provide
Connected TV and M2M services via satellite, and the “SmartBEAM”, the satellite solution for IP-based multiscreen TV
delivery to smartphones and tablets. He has published more than 100 papers and technical reviews at international
conferences and holds several patents.
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Looking Beyond Connectivity –
Uncovering Unprecedented
Opportunities in Asia-Pacific

es of East and West Malaysia and its surrounding islands, by tapping efficiently into geostationary earth orbit
(GEO) satellite resources.
Out at sea, guests and crew onboard the recently-launched World Dream, Dream Cruises’ second mega ship
under Genting Cruise Lines, are experiencing a truly immersive broadband experience.
Timor Telecom values SES Networks as a one-stop shop precisely because we are able to bring a range of

Steve Collar, Chief Executive Officer, SES Networks

infrastructure and solutions to connect their customers with every opportunity. A long-term customer of our
O3b fleet, Timor Telecom recently launched 4G/LTE services in Timor-Leste. It has now added connectivity solutions, delivered by our GEO fleet, to deliver international call services to the rest of the world.

Empowering Asia with Unprecedented Connectivity via O3b mPOWER
With 2.4 billion people still unconnected in Asia-Pacific, it is important that we continue to push the limits of
what can be achieved, driving down the cost of broadband while at the same time delivering more for less. We
can only achieve that through innovation.
Back in 2013, Mark Zuckerberg described connecting the world as one of the greatest challenges of our gener-

O3b mPOWER – the revolutionary and most powerful satellite-based system – will deliver high-performance

ation . Like him, I too am inspired by the opportunities that arise for individuals, communities and populations

network communications to users all around the world and lead a new era of global cloud-scale connectivity

when they have access to affordable and plentiful connectivity.

and high-power data services. It is truly a step change in capability and I could not be more excited about it.

Connectivity is transformative, but gaining access to connectivity is just the start. The real value is not in con-

The rapidly expandable and highly scalable O3b mPOWER system will leverage innovative space and ground

nectivity itself, but how it can empower the people and businesses it serves. Similar to electricity, connectivity

technologies, and enable SES Networks to deliver fully-managed services to a dynamic environment serving

changes consumption patterns, the way people live, and how they make a living. Transforming communities by

aeronautical, maritime, telco, and government segments. The system will be the first multi-terabit global sys-

creating new opportunities requires truly ubiquitous high-performance connectivity.

tem and deliver that capability at latencies and performance comparable to terrestrial networks.

I am proud that, at SES Networks, we have played a part in such an important mission; in connecting some of

Through an initial seven super-powered MEO satellites and more than 30,000 shapeable and steerable beams

the hardest-to-reach places on earth and meaningfully impacting the lives of those that we connect. We want

that can be shifted and switched in real time to align with customers’ quickly changing growth opportunities,

individuals, businesses and communities to be placed at the very heart of every opportunity – empowering

O3b mPOWER will be the most bandwidth-efficient system ever providing unrivalled coverage to an area of

them with high-performance connectivity solutions – and allowing them to reach the rest of the world.

nearly 400 million square kilometres.

1

Specifically, O3b mPOWER will enable mobile network operators in Asia-Pacific to expand the roll-out of better

Multi-Frequency, Multi-Orbit

4G and 4G+ services – with a seamless path towards 5G.

In a region as diverse as Asia, no single technology will prevail or provide the answer to every challenge. This
is why we are excited to count every band and two distinct orbits in our satellite arsenal, broadening our portfolio of solutions to include terrestrial networks, microwave and fibre; delivering end-to-end solutions that
caters to our customers’ varying needs.
Customers are able to reach underserved consumers in rural areas through the scale, reliability and high-performance connectivity delivered by our network. In the Solomon Islands, our customer, Our Telekom, is leveraging our low latency, high throughput O3b medium earth orbit (MEO) fleet to roll out a suite of 4G/LTE services
for consumers and businesses across the country. We also partnered with Pakistan’s largest mobile networks
operator to deliver 2G/3G/4G cellular backhaul reaching users in the remotest areas of Pakistan. In Malaysia,
Digi, the country’s leading mobile network operator, is able to extend its cellular network across the far reach-

1
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“Is Connectivity a Human Right?” (August 2013) https://www.facebook.com/isconnectivityahumanright

O3b mPOWER, the most powerful satellite-based system

Our Telekom leveraging our low latency,
high throughput O3b MEO fleet to roll out
a suite of 4G/LTE services for consumers
and businesses across the country.

Guests and crew onboard the recently-launched World Dream, Dream Cruises’
second mega ship under Genting Cruise Lines, are experiencing a truly immersive broadband experience thanks to our O3b fleet.

Ubiquitous Fibre Quality Connectivity Worldwide
If there’s one thing more important than connectivity, it’s reassuring our customers that they can trust us to
deliver ultra-fast connectivity and the interoperability of our networks with theirs. It’s therefore of the utmost
importance for us to show that we now have the capability to deliver ubiquitous, high-performance, worldwide, carrier-class Ethernet networks and services over satellite.
We are the first and only satellite-based service provider to achieve the MEF 2.0 certification (MEF CE 2.0).
What does this mean? For our customers, it means the MEF-certification guarantees fibre equivalent connectivity that consistently delivers an unrivalled, seamlessly integrated, end-to-end quality of digital experience
wherever they are – even in the most remote of places.
This means that our MEO-based satellite services carry the highest quality assurance, performing on par with
terrestrial, large telecommunications service providers. What’s more, our O3b-delivered services can be connected seamlessly into their networks with a guarantee of service quality.
We are constantly pushing the boundaries of connectivity and 2018 is shaping up to be an exciting year for
SES Networks; with four O3b satellites set to be launched, as well as SES-12 – our first GEO hybrid satellite
serving the Asia Pacific region. With its combination of GEO wide beams and GEO high throughput beams,
SES-12 will be able to cover wide footprints and focused regions simultaneously, making it well-suited for customers to develop entirely scalable, versatile and hyper-efficient network topologies.
Connecting the planet is a mission for us all and, together, we are making great progress.

Steve Collar is CEO of SES Networks. SES Networks provides end-to-end network solutions
to some of the world’s largest Telecommunications, Maritime, Aeronautical and Energy companies as well as to Governments around the world. Prior to SES Networks, Steve was CEO of O3b
Networks and guided the company through the successful build and launch of its constellation
of state-of-the-art satellites. In 2015 O3b Networks became the fastest growing satellite operator in history. In 2016, O3b was fully acquired by SES and now forms an integral part of SES Networks. Steve is a satellite industry veteran, having previously worked in a variety of commercial, business development and technical roles at
SES WORLD SKIES, New Skies Satellites, Astrium and Matra Marconi Space (now Airbus).
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EVENT REVIEW

20th Asia-Pacific Satellite
Communication, Broadcasting and
Space Conference & Exhibition

The 20th Asia-Pacific Satellite Communication, Broadcasting and Space Conference & Exhibition, here and after

held on 12 October. The APSCC Young Talent Award was created to give the best of the young staff encourage-

APSCC 2017, the annual event of APSCC, was held on 10 - 12 October 2017 InterContinental Tokyo-Bay Japan.

ment and public recognition of their contributions to the Asia-Pacific satellite and space community. The finalists
of the 2017 APSCC Young Talent Award are Qinglong Cui, Product Engineer, APT Satellite, Ali Akhtar, Head of

The APSCC 2017 Satellite Conference focused on exchanging information on the new technologies and services

Commercial, Satellite Services of Supernet, Atsushi Ayuta, Service Operations Engineer of SKY Perfect JSAT and

strategies for the satellite industry as well as assessing new developments in technology for business break-

Thilini Bandare, Director, Legal and Regulatory Affairs, APAC of SpeedCast and Ali Akhtar received the full schol-

throughs in the Asia Pacific region themed under “#SATECHexplorer”. High level officers and professionals

arship of the Southern Hemisphere Space Studies Program which will be held from 15 January to Friday 16

from the satellite business arenas participated as speakers for the 3-full day sessions at APSCC 2017.

February 2018 in Adelaide, Australia.

In conjunction with the Conference, the APSCC 2017 Satellite Exhibition was held on 10 – 11 October. 5 organiza-

The 2nd Youth Development Workshop was held on 12 October in conjunction with the APSCC 2017 event.

tions participated as exhibitors to introduce their latest technologies, innovations, products and services.

The Workshop was created in an effort to attract young professionals to enter the satellite industry as well as to
connect the brightest up-and-coming engineering students to leading industry experts. Facility visit to the Sky

This year, 19 organizations officially sponsored the event through various networking programs and 16 affiliations

Perfect JSAT Yokohama Satellite Control Center was conducted as part of the Youth Development Workshop

and media partners supported APSCC 2017.

where the attending students can gain a deeper understanding of the industry through field experience.

The 2017 APSCC Awards Ceremony was held on 10 October 2017. Based on a series of criteria set by the

Overall the APSCC 2017 event in Tokyo gathered over 410 attendees from 150 companies of 26 countries.

Awards Selection Committee, the awards are presented each year to individuals and organizations whose contributions and achievements have been deemed exceptional by the satellite industry and the Awards Selection

Government/Military 4%

Committee, consisting of industry experts. The ‘Satellite Executive of the Year in the Asia-Pacific Award’ was pre-

Insurer/Broker/Lawyer 4%

sented to Cheng Guangren, Executive Director & President of APT Satellite Company Limited and the ‘Lifetime
Achievement Award’ was presented to Shinji Takada, Representative Director / President at SKY Perfect JSAT
Holdings and its subsidiary SKY Perfect JSAT Corporation, respectively to commemorate their achievements.

Media 1%
Operator 30%

5%
Launcher 6%
Service Provider

Attendees by
Industry

industry and to attract and retain young talent to the satellite and space industries in Asia-Pacific region, was
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Attendees by
Position

12%

Manufacturer 9%
User(Telco/DTH/Broadcaster etc) 9%

Manager/Sr.Manager 20%

13%

Australia 1%

Malaysia/Thailand/Vietnam/
Philippines/Indonesia 4%

India/Pakistan/UAE 1%

Korea 5%
HongKong/China

EVP/SVP/VP/RVP

Director/
Sr.Director/
General Manager/
Managing Director 24%

Equipment Supplier
Academic 8%

17%

2%
Engineer/
Specialist/
Analyst/
Consultant 15%

6%

The 1st APSCC Young Talent Award, the latest initiative of APSCC to ensure a healthy future for the satellite

C-level (CEO,CTO,CMO,CFO,PRD)

Partner/Counsel/Professor

Consultant/Research
International
Organization 5%

Students 10%

5%
Singapore 8%
Europe
(Austria, Denmark,
France, Germany,
Switzerland, Spain,
Russia, UK) 9%

Attendees by
Country

Japan 50%

USA/Canada 17%
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CALENDAR OF

EVENTS

JANUARY
14-16

CABSAT 2018 t Dubai, UAE t www.cabsat.com

21-24

PTC’18 t Honolulu, Hawaii, USA t http://ptc.org/ptc18

FEBRUARY
1-2

Global Space and Technology Convention 2018 (GSTC 2018) t Singapore t
www.space.org.sg

5-8

SmallSat Symposium 2018 t Silicon Valley, CA, USA t www.smallsatshow.com

14-16

Asia Pacific Maritime t Singapore t www.apmaritime.com

MARCH

Mark your calendar

5-8

ABU Digital Broadcasting Symposium 2018 t Kuala Lumpur, Malaysia t
www.abu.org.my/dbsymposium

2-4 October

7-9

Convergence India 2018 t New Delhi, India t www.convergenceindia.org

12-15

Satellite 2018 t Washington DC, USA t www.satshow.com

Contact info@apscc.or.kr

19-20

Telecoms World Asia 2018 t Bangkok, Thailand t
www.terrapinn.com/conference/telecoms-world-asia/

for sponsorship, exhibition
and conference program inquiries.

28-29

Paris Space Week 2018 t Paris, France t www.paris-space-week.com

Jakarta Indonesia

APRIL
7-12

NAB 2018 t Las Vegas, USA t www.nabshow.com

16-19

34th Space Symposium t Colorado Springs, CO, USA t www.spacesymposium.org

MAY
14-15

MilSatCom Asia-Pacific 2018 t Singapore t
www.smi-online.co.uk/defence/asia/milsatcom-asia

22-23

Australasia Satellite Forum 2018 t Sydney, Australia t www.talksatellite.com

T-1602, 170, Seohyeon-ro, Bundang-gu, Seongnam-si, Gyeonggi-do, 13590 Rep. of KOREA
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With a vast international circulation that includes the most prominent members of the satellite, space and communications communities, APSCC Newsletter is seen by an elite readership of industry professionals around the AsiaPacific and globally.
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APSCC is a non-profit, international regional association representing all
sectors of satellite and space related industries. APSCC membership is
open to any government body, public and private organization,

Eddie Kato
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association, or corporation that is involved in satellite services, broadcasting, manufacturing, launch services, risk
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space-related activities with interests in the Asia-Pacific region.

Deepak Mathur
SES

along with satellite communications including broadcasting for the betterment of the Asia-Pacific region.
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SingTel

in order to discuss issues that affect the industries and to promote and accelerate the efficient introduction of outer

Mitsutoshi Akao
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In order to disseminate industry related information, APSCC publishes a quarterly satellite magazine as well as a

Daryl Mossman
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publications are available on the Web at www.apscc.or.kr.

management or associate fields such as datacasting, informatics, multi-media, telecommunications, and other outer

APSCC aims to exchange views and ideas on technologies, systems, policies and outer space activities in general
Conferences, forums, workshops, summits, symposiums, and exhibitions are organized through regional coordination
space activities, new services and businesses via satellites.
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