new Strategic and Technological Approaches for
Reinvigorating Telecommunications via Space

newSTARTS
Executive Summary

INDUSTRY OVERVIEW
MISSION

To identify strategic and technological changes impacting the
satellite telecommunications industry and, as a result, to
propose new potential market opportunities for the
telecommunications industry.

As shown in billions of USD, broadcasting
contributed to the majority of the revenues
in the past. With the emerging trends in
internet streaming, the satellite operators
are diversifying to broadband services.

The satellite telecommunication industry is going
through a period of transition with revenues from broadcasting technologies reaching a tipping point due to
changing user demands, technology advancements and
evolving markets. A number of emerging trends and
technologies, shown below, are impacting the industry
providing both opportunities and threats for the incumbents and new entrants. Niches such as autonomous
vehicles, hybrid networks, secure communications and
replacement for national deep space communication
networks are analyzed here.
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INTRODUCTION

Revenues in the
satellite industry
have declined over
the years, as shown
in the graph.
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There are a number of emerging
non-geostationary constellations of
communication satellites. They represent huge competition for the existing
geostationary players.
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EMERGING TRENDS
The space industry is a dynamic and complex sector in
which satellite communications plays a signiﬁcant role,
although, in the overall industry, satellite communications
represents a small sector. Emerging Trends described here
inﬂuence the telecom satellite industry.
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EMERGING TECHNOLOGIES
An Emerging Technology is a dynamic variable changing satellite
telecommunications. The emerging technologies below are
providing the infrastructure for new and improved markets in the
telecommunications industry.

Delay Tolerant Network

High Throughout Satellites

Extending terrestrial internet-like
communications capabilities to space,
reducing delay and increasing throughput

Frequency reuse and multiple spot
beams to increase throughput

Electric Propulsion
Environmental friendly satellites with
considerable mass and cost savings

Fierce competition from terrestrial
communication providers with
5G investment and satellite companies

Air Traffic Control Technologies
Novel space-based methods
for air traﬃc management

Laser Communication
High Altitude Platforms
Temporary communication service
infrastructures for providing
improved coverage over smaller regions

Internet of Things
New connections
joining both physical
and digital worlds

Increasing Competition from
Terrestrial Networks

A promising method for
communicating in space

Quantum Technology
Leading the way in creating new,
unbreakable data channels

AUTONOMOUS VEHICLES
Automation Levels

Satellite telecommunications systems are especially relevant to remote areas applications, for agriculture purposes or autonomous ships. They can also be used as complementary to terrestrial networks.

Requirements:

- Ubiquitous connectivity
- Important data consumption and generation (40 TB/day)
- Low latency
- Secured networks
- 5G essential for city applications

Level 1: Hands on, Eyes on
Level 2: Hands temp oﬀ, eyes temp oﬀ
Level 3: Hands oﬀ, eyes oﬀ
Level 4: Hands oﬀ, mind oﬀ [we are
here!]
Level 5: Hands oﬀ, driver oﬀ
- Secured networks
- 5G essential for city applications
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Distributed Sensors

Deep learning

The 5G automotive Association
(5GAA) is a global cross-industrial
consortium aiming to connect the
telecommunications industry (e.g.
Intel, Nokia, Huawei) and vehicle
manufacturers (e.g. Audi, BMW)

Beneﬁts
- Transportation safety
- Improved mobility
- Environment friendly
- Mobility on demand
- Improved agriculture methods

Advanced Autonomous Waterborne Applications
(AAWA) is a consortium between companies and
operators such as Inmarsat and Rolls Royce

- Improved import and exports
- Creation of new applications
(e.g. robot taxi)
- Ship ﬂeet management
- Cheaper mobility on a longer term

HYBRID NETWORKS
Advancements in high throughput satellites and non-geostationary orbit constellations
promise increased bandwidth and lower latencies.
Hence, satellite can complement 5G infraestructure, forming “Hybrid Networks” to support
verticals such as ubiquitous internet, connected transport and smart cities.
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Benefits and opportunities.
Challenges

- Global connectivity and Communication on the move
- Autonomous vehicles and
- Incentives for satellite operators to partner with
the USD 1.3 trillion economy

- High ﬁrst-time investments for both 5G and satellite operators
- Frequency allocation issues - interferences & spectrum conﬂicts
- Need for an update to a satellite-enabled 5G Quality of Service standard

Implementation

- ARTES Program by Eurospean Space Agency
- Satellite for 5G Study to form integration standards.
- 5G-PPP Program by European Commision
- 5G Barcelona Initiative: Using Hispasat for eﬃcient video distribuition.

Broadband density
The total capacity that can be delivered within a square
kilometer to serve people with broadband services.
Currently, satellite has poor broadband density in comparison with 5G; and as such is less suited to serving the
requirements of populated cities in India, Bangladesh,
Indonesia etc.
The United Nations forecasts the rise over 700 cities with a
population in excess of 1 million, for which hybrid
networks will be capable of meeting the broadband
demands.

Operator/Technology

BroadBand Density

OneWeb

25 Kbps/km2

ViaSat 3

5.9 kpbs/km2

4G

1.3 Mbps/km2

5G

3.1 Gbps/km2

Strategic Approaches

- Establish a national or regional consortium of satellite and 5G operators
- Follow the European model of state-driven partnerships.
- Developing countries to invest early in satellite-5G integration architecture
- Early investments in the product cycle
- Horizontal integration of satellite operators and 5G operators
- Industry-driven mergers and acquisitions to speed up the hybridization process

SECURE COMMUNICATIONS
Introduction
Due to new technology and developing user demands, telecommunication and security companies will have to
work in new ways to ensure security for individuals, organizations and governments. Key new technology that
aﬀects the security of telecommunication via the developing uses of laser and quantum communications presents many new opportunities

Prisons
For controlling prison doors and
prison cells, each correctional facility has a strong incentive to adopt
secure communications via satellite
and move away from terrestrial
network which can be easily com-

Medical
Governments
In September 2017 China created the
‘Beijing-Shanghai Trunk Line’ which was the
world's ﬁrst quantum secure communication line stretching 2’000 km. China also
created the ﬁrst quantum satellite link
stretching 1’200 km

Internet of Things
With millions of devices being connected,
such as medical records, prison doors and
automated cars security will be a crucial
factor. Breaches of any one of these devices
could therefore create signiﬁcant harmful
consequences to individuals and organizations privacy and security

Banks
There is signiﬁcant interest from the banking sector in quantum technologies due to
the intrinsic security of the quantum <01>
state. This makes it known if there are
eavesdroppers on the line. This is further
enhanced by moving the relay node into
space. Even blockchain technology has just
had its ﬁrst dedicated satellite

With the advent of telemedicine, and the
greater need to share a larger amount of
sensitive personal data, medical establishments need to ensure their networks have
the latest security technology

Laser communications
Laser communications provide a direct
approach allowing high throughput
point-to-point communication over long
distances through both air and space with
limited loss of data

Quantum teleportation
Quantum teleportation, entanglement and
superposition lead to huge potential in
delivering intrinsically secure communication channels

End-users

With millions of devices being connected,
such as medical records, prison doors and
automated cars security will be a crucial
factor. Breaches of any one of these devices
could therefore create signiﬁcant harmful
consequences to individuals and organizations privacy and security

REPLACEMENT FOR NATIONAL
DEEP SPACE NETWORKS
“It [NASA Deep Space Network] is a great
system but it was built 50 years ago. There is
a lot of activity there that is going to require
communications, and beyond GEO
communications”.

JUICE

James Webb
Space Telescope

~ 25 Mbps

15 Mbps

Peter Worden, former Director
NASA Ames Research Center

Interplanetary Internet
Goal: Multi-path Multinode

Kepler

4.3 - 10 Mbps
Is this a viable
niche for new
entities, public
or private?

Radio + Lasercom Links

Voyager

0.16 - 1.4 Kbps

INTERGOVERNMENTAL COOPERATION

Goal: 1 Gbps Data Rate

Cassini

22.12 - 165.9 Kbps

PUBLIC – PRIVATE PARTNERSHIPS

Would it be
feasible to add
commercial
partners
(PPP)?

Strategic Issues
to be
Considered

Would Lasercom
mature enough
to complement
RF?

Can the Deep
Space Network
infrastructure be
further
developed?

COMMERCIAL ENTERPRISES

‘The revolution will not be televised’
Gil Scott – Heron
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