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The European Space Agency

The European Space Agency (ESA) is an intergovernmental organisation composed of 22 member

states. Its purpose is to provide and promote cooperation among the European States in space

research and technology.



Telecommunications & Integrated Applications Directorate

The Telecommunications and Integrated Applications (TIA) directorate of ESA is responsible for co-

ordinating, shaping and supporting innovation in satellite telecommunications and for the promotion

of applications that involve the combined use of space-based telecommunications, earth

observation and navigation systems.

By facilitating research and development activities and by forging partnerships within the industry,

TIA contributes to the development of European and Canadian industries, assisting them in the

production of advanced technologies and concepts to develop world-class products and services.



Why Satellite for 5G?

§ The future communications system referred to as 5G represents far more than just the next generation

of terrestrial mobile services. It will drive a convergence of fixed and mobile services, introduce a new

set of technologies and standards, create a network of networks and facilitate communications

between everyone and everything.

§ The introduction of 5G provides a unique opportunity for a seamless integration of satellite with

terrestrial networks as an integral component of the system. 5G will enable the seamless interworking

of different technologies and networks, mobile, fixed, wireless, satellite, as well as their orchestration.

§ Satellite can offer complementary connectivity options and seamless user experience, and provide

important benefits when integrated in the overall 5G system, owing to its intrinsic advantages including

universal coverage and resilience and security.

§ Satellites can contribute to new business opportunities in 5G by supporting new types of applications

and innovative business models within multiple Verticals, namely in transport, media & entertainment,

public safety, energy, agriculture, health and factories of the future.

5G



What is ESA doing?

1. Support the space industry in developing and demonstrating convergence and seamless integration

with 5G terrestrial technologies and enable 5G Satellite services.

2. Reach out to the 5G terrestrial community and standardisation bodies to promote awareness and

integration with satellite.

3. Reach out to 5G national and international bodies to ensure coordination, including EC-ESA

collaboration on 5G.

4. Promote developments, User Trials and Pilots to support global rollout of integrated terrestrial and

satellite 5G services.

5G

https://artes.esa.int/satellite-5g



Funding mechanism

Within the frame of Satellite for 5G, ESA has issued an open call for proposals based on a Public Private

Partnership (PPP) where ESA is not the customer but a partner. With a PPP, industry partners can bring into

market innovative 5G technologies and services by including them in an operational mission (based on a

business case).

Industry develops 

technologies and services 

while retaining IP

Member States 

contribute to funding

ESA shares the risks and manages the 

contract and activities.



Who is it for?

Space 

Industry

§ Syst. integrators

§ Ground segment 

vendors

§ Value-added 

app developers

§ Space segment 

suppliers

Telcos

MNOs

§ Strong lobbying 

power

§ Limited interest 
in integrating 

satellite

§ Limited interest 

in deploying 5G

Equipment 

vendors

§ Strong lobbying 

power

§ Strong interest in 
deploying 5G

§ May have 

interest in 

integrating sat.

Vertical 

Businesses

§ Key for satellite 

integration

§ Not always 
aware of sat 

potential

§ Not interested in 

technology



What activities does it cover?

Applications development 
and Vertical Pilots

Activities may be self-standing or complementary of other projects undertaken under other 5G 

initiatives e.g. 5G-PPP.

Applications Development and Vertical Pilots are  the activities related to the development and 

demonstration of services based on 5G networks and space systems. 



Applications development and Vertical Pilots

The proposal may cover one or more of the following tasks:

Design, develop and test the targeted

services. The scope of the activity

includes: i) Definition of the detailed

service architecture; ii) Procurement

and development activities; Application

factory validation activities to

demonstrate service(s) compliance

with the requirements.

Demonstrations in a pre-operational

context on a scale sufficient to prove

the added value of the 5G service,

resulting in validated 5G satellite

services with relevant vertical users

and/or customers.

Service provision 

model analysis 
Applications 

Development

Vertical

Pilots

5G services feasibility assessment for

targeted vertical(s). The scope of

activities eligible for support within the

feasibility analysis includes: Service

provision model consolidation and

establishment of user / customer

requirements; ii) High-level service

architecture definition and its system

requirements; iii) Economic and non-

economic viability analysis.



Terms and conditions

Activities shall focused on the

development of elements (technologies

or services) that make use and/or

support the use of satellites for 5G.

Up to 75% funding for industrial

partners and up to 100% for

Universities, research centres.

The call is addressed to any entity

(company or organisation) - be it as

Prime or Subcontractor - residing in

any ARTES member state (for a list of

all ARTES member states visit:

https://business.esa.int/national-

delegations).

A single contract between ESA and the

Private partner who comes with a

consortium (subcontractors) from the

ESA Member States

Activities may be self-standing or

complementary of other projects

undertaken under other 5G initiatives

e.g. 5G-PPP or National or private 5G

Projects.

Items developed under the contract are

not deliverables to ESA (except in case

of contract cancellation)



Financial Conditions

Task
Maximum funding level 

for industrial entity
Maximum funding level for universities, 

research institutes and SMEs

Technical Feasibility analysis 50% 50%

Technology development 50%-75% 100% for universities and research institutes1

Verification & Validation trials 50% 100% for universities and research institutes1

Service provision model 
feasibility analysis

50%-75%
100% for universities and research institutes 

75% for SMEs

Applications development 50%-75% 75% for SMEs

Vertical Pilots 50%-75% 75% for SMEs

1 Up to 30% of the total cost of the activity

€

ESA will fund up to the values indicated below. The remainder has to be financed by the Tenderer 

through private sector direct or indirect co-financing (excluding third party public funds).



Potential end users

Satellite operator without Ku

Satellite operator (Ku)

Vehicle Automatization

Satellite Terminal System Integrator

Vertical Pilot

Objective
Implement a pre-operational pilot that demonstrates the use of satellite 

communications in autonomous tractors within an environment that delivers a 
5G-like user experience

Proof of concept for an operational system

How?
1. Seamless integration with terrestrial networks e.g. 4G, 3G, Wi-Fi, LPWAN

2. Data rates adequate for the application (most times will be much less than 
what is offered by 5G standard)

Set up

Facilitator and potential partners

Satellite Operator4G Network** Core Network

Vehicle ManufacturerVehicle Automation *

Satellite connectivity

Big farmers

TMOs

Vehicle Manufacturer

Pilot example



How to bid?

Complete the outline proposal, which may cover activity type 1 and/or 2. 

Feedback will be provided within two business weeks. 

Following a successful outline proposal, the Agency will invite the tendered 
to submit a full proposal. 

@ Submit the outline proposal to 5g@esa.int

Download the outline proposal template from: 
https://artes.esa.int/sites/default/files/5G%20Online%20Form%20v0.3%2020180607.pdf

Obtain letter of support from the relevant National Delegation(s)

All proposals (outline and full) will be treated as confidential. 



Looking forward to hearing from you

Nil Angli - Future Projects Division

Nil.Angli@esa.int



High throughput

High Data Rate

Universal Access

SDN + NFV

Short latency

Energy Efficient

IOT Friendly

Resilient Network

Secure Network

What will 5G really bring to you?

How?

Spectrum extension, millimetre waves, cell densification,

increase spectrum efficiency, advanced antennas,

advanced beam forming techniques, backhaul optimisation,

moving networks (vehicle-based cells), VHTS satellites.

Why not today?

Spectrum saturation, limited spectrum aggregation,

expensive deployment and maintenance of small cells, lack

of satellite-terrestrial integration.

Enables…

Hologram TV, Immersive presence, augmented reality, ultra

large volume data transfers.



High throughput

High Data Rate

Universal Access

SDN + NFV

Short latency

Energy Efficient

IOT Friendly

Resilient Network

Secure Network

What will 5G really bring to you?

How?

Combination of 4G, 3G, WiFi and new radio access

including satellites to create an integrated and dynamic

radio access network; connectivity management

mechanisms and network integration

Why not today?

Seamless handover (e.g. Cellular to WiFi, cellular to satellite,

not supported)

Enables…

Staying connected everywhere including high-speed trains,

planes, ships, crowds.



High throughput

High Data Rate

Universal Access

SDN + NFV

Short latency

Energy Efficient

IOT Friendly

Resilient Network

Secure Network

What will 5G really bring to you?

How?

Software-defined networks, network function virtualisation,

decoupling functional from physical architecture, network of

networks.

Why not today?

Many uncoordinated network management software, no

satellite-terrestrial integration.

Enables…

New business models for provision of network functions,

emergence of super MVNDs, pan-European hybrid

networks, faster innovation in network services.



High throughput

High Data Rate

Universal Access

SDN + NFV

Short latency

Energy Efficient

IOT Friendly

Resilient Network

Secure Network

What will 5G really bring to you?

How?

Ultra-low latency, software-defined networks, decoupling

functional from physical architecture, network intelligence

closer to users, MEC (Mobile Edge Computing)

Why not today?

4G latency, no MEC

Enables…

Real time operations applications.



High throughput

High Data Rate

Universal Access

SDN + NFV

Short latency

Energy Efficient

IOT Friendly

Resilient Network

Secure Network

What will 5G really bring to you?

How?

Millimetre waves, new operation mechanisms for dense

networks, DSP, enabled optical transceivers, harvesting

ambient energy, increase use of satellite for network energy

efficiency.

Why not today?

Base stations optimisation, air interface/hardware not

energy optimised, lack of satellite integration for energy

efficiency.

Enables…

80% energy saving; deployment in developing countries.



High throughput

High Data Rate

Universal Access

SDN + NFV

Short latency

Energy Efficient

IOT Friendly

Resilient Network

Secure Network

What will 5G really bring to you?

How?

New waveform, cell densification, much less signalling and

traffic and no synchronisation, RAN architecture.

Why not today?

Current waveform limitations, interference prevents scaling

up, chipsets cost, energy consumption, lack of satellite-

terrestrial integration.

Enables…

Internet of Things, smart cities, connected cars, e-health.



High throughput

High Data Rate

Universal Access

SDN + NFV

Short latency

Energy Efficient

IOT Friendly

Resilience

Secure Network

What will 5G really bring to you?

How?

Physical channel authentication, cybersecurity, satellite back

up.

Why not today?

Security as add-on, not by design. Fragmented approach,

lack of network integration and inter-operability.

Enables…

Networks for police, civil protection, public safety and

security professionals.



5G

High throughput

High Data Rate

Universal Access

Resilience

Short latency

Energy Efficient

IOT Friendly

SDN + NFV

Secure Network

A myriad of new applications…


