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Executive Summary

Since the mid-1950s, earths orbits have been utilised for both civilian and mili-
tary purposes. Initially, activities were state-driven and shaped by the rivalry be-
tween the United States and the Soviet Union. However, the1990s saw space utili-
sation enter a new phase. New spacefaring nations emerged on the scene, with a
commercialisation of space by private-sector actors being increasingly observed
since 2010. Commercial satellite services are being employed to a greater extent
for military purposes, as clearly demonstrated by the war in Ukraine.

Since 2015, the Swiss Armed Forces have been systematically developing capa-
bilities to understand and make effective use of space-based assets. Although
the Armed Forces already utilise several satellite services, they currently possess
neither autonomy, redundancy, nor endurance in space-based systems. Drawing
on the findings of the 2016 Security Policy Report, in 2018 the Armed Forces de-
cided to include space in their short-, medium-, and long-term capability plan-
ning. The general concept outlines the activities planned in the space domain and
explains how they will contribute to strengthening national defence capability.

Recent years have seen an increasing number of nations establish their own space
commands. Thanks to advances in technology, Switzerland is now also capable
of developing cost-effective space capabilities, thereby reducing its dependence
on foreign nations. The requirements have already been met: the Armed Forces
already have numerous specialists from academia and industry serving in vari-
ous functions. Moreover, the Armed Forces can draw on a nationally advanced
space industry that is characterised by close cooperation between industry, aca-
demia, public authorities and service providers. Switzerland is also well connect-
ed internationally in the space domain, actively participating in international or-
ganisations and helping to shape global space regulation. Notable memberships
include the European Space Agency (ESA), the United Nations Committee on the
Peaceful Uses of Outer Space (COPUOS) and the International Telecommunica-
tion Union (ITU). Furthermore, Switzerland is a founding member of the Europe-
an Organisation for the Exploitation of Meteorological Satellites (EUMETSAT).

Five treaties and conventions of the United Nations form the international legal
framework governing outer space. Switzerland has ratified four of these instru-
ments. Among them is the Outer Space Treaty, which regulates the activities of
States in the exploration and use of outer space. International law - and, during
armed conflict, the law of armed conflict - is also applicable to outer space. In ad-
dition, the Radio Regulations of the International Telecommunication Union (ITU),
alongside national legislation, set out the legal framework for the space-related
activities of the Swiss Armed Forces. In early 2025, the Federal Council opened
the consultation process for a new Federal Act on Space Activities, which will also
apply to space activities conducted by military administrative units in the future.

The Armed Forces have defined their operational capabilities in the space do-
main and integrated them into the strategy for strengthening national defence.
The aim is to develop and further expand five core capabilities: Space Situation-
al Awareness, Earth Observation, Satellite Communications, Precision Naviga-
tion and Defensive Counter-Space Measures. A comparison between desired and
existing capabilities has revealed the current level of progress and identified the
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capability gaps that remain. These gaps must be closed by the mid-2030s, tak-
ing into account radio frequency spectrum regulatory conditions.

The Armed Forces will not have the resources over the coming twelve years to de-
velop all desired capabilities autonomously, particularly in the domains of Earth
observation and satellite communications. For this reason, they will need to rely
on partnerships. The objective is to establish operational dual-use capabilities on
a joint basis with national industry and academic institutions - capabilities serv-
ing both civilian and military purposes. Targeted procurement, outsourcing and
enhanced international cooperation will complement this approach. This method
will allow the Armed Forces to leverage domestic expertise and to adapt flexibly
to technological developments within the dynamic environment of the space in-
dustry. The traditional procurement model will give way to a cooperative frame-
work that is characterised by efficiency and adaptability. To implement this ap-
proach, the Armed Forces will require agile internal structures.

Interdisciplinary cooperation enables the Armed Forces to develop products sys-
tematically across multiple generations. Agile and iterative development cycles
provide the impetus to react flexibly to evolving circumstances, reduce costs and
shorten production timelines. In terms of infrastructure, the Armed Forces intend
to invest in ground and observation stations, reception and control facilities, sat-
ellite systems, and in enhancing the resilience of their systems against interfer-
ence. In cooperation with universities, a dedicated training programme will be es-
tablished for specialists in space-related fields.

Starting in 2026, the Armed Forces will consolidate their competencies within
the newly established Space Organisation under the command of the Swiss Air
Force. The doctrine governing the planning and execution of space activities is
set to be completed by the end of 2026. The financial ceiling for the build-up of
these capabilities and their operation over a twelve-year period is approximate-
ly 850 million Swiss francs.
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1

Introduction

Alongside the operational domains of land,
maritime, air, electromagnetic, cyber, and
information, outer space is gaining strategic
significance within international defence policy.
In 2016, the Swiss Armed Forces decided to
incorporate the space domain into their short,
medium and long-term capability planning. The
objective is to acquire and expand operational
capabilities in space in order to substantially
enhance national defence capacity.

9
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. Introduction

Since the launch of Sputnik 1in 1957, outer space has been used for both civil-
ian and military purposes. Today, satellites constitute critical components of na-
tional infrastructure, serving essential security, economic, scientific and societal
functions. On 31 December 2024, more than 10 400 active and nearly 3600 in-
active satellites were in Earth orbit.

During the Cold War, the United States and the Soviet Union engaged in a stra-
tegic rivalry that culminated in 1969 with the Apollo 11 lunar landing. Militarily,
the United States achieved dominance in the 1980s, gaining decisive advantag-
es during the 1990-1991 Gulf War. For the first time, the United States employed
satellite-based navigation and reconnaissance systems, resources that were un-
available to Iraqi forces.

The 1990s saw a second phase of space utilisation commence. With computer
systems becoming more accessible and electronic components smaller and more
affordable, technological progress accelerated rapidly. New spacefaring nations
emerged, including China and India. Before 1990, twenty states possessed space
capabilities; by 2010, that number had already exceeded fifty.

Another transformation occurred in the decade following 2010. Within the frame-
work of the New Space paradigm, private enterprises assumed an increasingly im-
portant role in the development of satellites and launch vehicles. This led to inten-
sified competition and declining production costs, rendering satellites and launch-
es more affordable. This transformation, driven primarily by the United States, is
referred to as the commercialisation of space. Boosted by more efficient acqui-
sition models for space systems, the private sector assumed greater responsibil-
ity and risk while enjoying increased entrepreneurial freedom. A stable financial
environment that was characterised by low interest rates up until 2020 promot-
ed private investment in space and produced new actors - who play central roles
in various conflict scenarios today.

The war in Ukraine has demonstrated that commercial satellite services are be-
ing increasingly employed for military purposes. Both private and governmental
entities provide communication and reconnaissance services for civilian and mil-
itary applications. Commercial providers now use high-resolution satellite image-
ry, a development that is fundamentally transforming the reporting of conflicts
and disasters. Information that was once accessible only to governments is now
available to the public.

In 2015, the Swiss Armed Forces began to systematically develop their under-
standing of the strategic relevance and utilisation of outer space across national
and international spheres. Their analyses encompassed military as well as civil-
ian actors, including private and public entities. In 2017, they established a Space
division within the Operations Command Staff, which has been continuously ex-
panded ever since. The current strategic guidelines for this division are based on
an internal policy paper from 2020 and on experience gained through collabora-
tion with universities, industry and other federal authorities.
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1.1 Initial Situation

Satellite-based services are an integral component of modern life and are thus an
important part of critical national infrastructure. They support navigation, broad-
casting, weather forecasting, Earth observation and telecommunications. These
services play a significant role across economic, societal, security and defence
domains. Meteorological satellites enable precise forecasting and are essential
for disaster relief and crisis management. Government agencies rely on Earth ob-
servation satellites as key sources of information for environmental monitoring,
transport management, intelligence, cartography and defence. Satellite telecom-
munications provide broadband connectivity in remote areas and can supplement
or even replace terrestrial networks. The loss of such a system would have severe
repercussions, not only for Switzerland but across the globe.

Given the rising geopolitical tensions and conflicts around the world, outer space
is growing in importance within international security and defence policy. In De-
cember 2019, the North Atlantic Treaty Organization (NATO) formally recognised
outer space as an operational domain, thereby acknowledging its growing sig-
nificance. This declaration reaffirmed NATO’s commitment to provide defence
against threats originating from or directed towards satellites and to strengthen
international cooperation in the fields of telecommunications, navigation and in-
telligence. France has recently characterised space as a domain of confronta-
tion, and other states including the United States, China and Russia share this
view. A race has thus begun to exploit the various orbital regions for commercial
and military purposes, a race that continues to intensify.

Military operations have long depended on reliable communication, imagery, sig-
nals intelligence capabilities, early warning systems for ballistic missile detection
and geolocation services. With the expanding range of space-based services that
can be deployed for both civilian and military purposes (dual-use systems), the
number of competing providers is also increasing.

Outer space enables actions to be carried out with greater speed, effectiveness
and precision. The success of military operations increasingly depends on the ef-
fective integration and employment of capabilities across all operational domains.

11
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The figure depicts the operational domains. The cyber domain, the electromagnetic domain and the infor-
mation environment permeate the land, maritime, air and space domains.

From a legal perspective, outer space is considered a global common that is be-
yond the reach of national sovereignty. Artificial objects such as satellites, how-
ever, are the registered property of specific states, operating in Earth orbit while
simultaneously interacting with activities in other domains.

The Swiss Armed Forces already utilise several satellite services but remain en-
tirely dependent on foreign commercial providers, third states or supranational
organisations. Their current space-based systems lack autonomy, redundancy
and endurance. Nevertheless, numerous federal entities, research institutions and
private companies in Switzerland have cultivated substantial expertise in space-
based applications. Swiss actors have contributed key components to a range
of international space programmes, including the XMM-Newton telescope, the
James Webb Telescope, the CHEOPS mission, the JUICE mission, the Artemis
programme (Orion/ESM), Ariane, Vega, Galileo, Copernicus, Meteosat Third Gen-
eration (MTG), Aeolus, METOP, the International Space Station (ISS) programme
and the ExoMars programme.

Swiss companies and stakeholders are firmly established within the European
space ecosystem thanks to Switzerland’s membership in the European Space
Agency (ESA) and the European Organisation for the Exploitation of Meteoro-
logical Satellites (EUMETSAT) and its participation in the EU space programmes
GNSS / Galileo and EGNOS.

1.2 Rationale

Drawing on the findings of the 2016 Security Policy Report, in 2018 the Swiss
Armed Forces decided to incorporate the space domain into their short, medi-
um and long-term capability planning. In 2020, a comprehensive policy paper
was produced, and this was followed by commencement of the first explorato-
ry and operational activities. The existing knowledge base was established with
the involvement of all relevant entities within the Armed Forces, as well as con-
tributions from other Federal Department of Defence, Civil Protection and Sport
(DDPS) offices - including the General Secretariat (GS-DDPS), the State Secre-
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tariat for Security Policy (SEPOS, formerly Sipol), the Federal Intelligence Service
(FIS), the Federal Office for Civil Protection (FOCP), swisstopo and armasuisse -
along with other federal agencies such as the Federal Office of Communications
(OFCOM), the State Secretariat for Education, Research and Innovation (SERI),
the Federal Roads Office (FEDROQ) and the Federal Department of Foreign Affairs
(FDFA). The current general concept builds on this policy paper, the 2021 Security
Policy Report and the supplementary report from 2022, which contains insights
gained from the war in Ukraine. Additional key elements include the Armed Forces
Message on Capability Development 2024 and the Federal Space Policy 2023".

Within the framework of the policy paper and the report «Vision and Strategy
- Armed Forces of the Future: Strengthening Defence Capability»? (2023), the
Armed Forces intend to develop the following operational capabilities:3

1. Establishment of Space Situational Awareness capabilities (SSA/SDA#)
2. Contributions to Earth Observation (IMINT5 and ELINT®

3. Contributions to Networked Command and Control in the domain of Sat-
ellite Communications (SATCOM?)

4. Contributions to Precision Navigation (PNT?)

5. Development of Active and Passive Defensive Counter-Space measures
(DCS?)

1 With the Swiss Space Policy 2023, adopted on 19 April 2023, the Federal Council set out the future orientation
of the Confederation’s space-related activities and outlined a coordinated policy for the space sector that is an-
chored in the international context.

2 81.298, Die Verteidigungsfahigkeit starken, 08.2023, Gruppe Verteidigung

3 Among others, this includes Interpellation 23.4428 Seiler Graf on risk preparedness, resilience and security in

outer space and its military use, as well as the Federal Council’s report issued in fulfilment of Postulates 23.3000

and 23.3131.

SSA - Space Situational Awareness, SDA - Space Domain Awareness: Please refer to the glossary

IMINT - Imagery Intelligence: Please refer to the glossary

ELINT - Electronic Intelligence: Please refer to the glossary

SATCOM - Satellite Communications: Please refer to the glossary

PNT - Positioning, Navigation, Timing: Please refer to the glossary

DCS - Defensive Counter Space: Please refer to the glossary

© oo ~NoO O

13



14 General Concept for the Utilisation of the Space Domain | Introduction

The Five Operational Capabilities
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The five operational capabilities of the Armed Forces in the space domain.

Since 2017, the Armed Forces have been implementing in-house software projects
and gradually developing applications, databases and related digital tools that
primarily support the generation of a comprehensive space situational picture.

In 2021, armasuisse Science and Technology (S+T) launched the Space Research
Programme to support the Armed Forces in capability development. Within this
still-evolving programme, more than fifty research projects have been implement-
ed with the direct participation of the Armed Forces. In addition, the Armed Forc-
es have executed over ten highly innovative projects designed to accelerate the
rapid establishment of their own capabilities in the space domain. The findings
from these initiatives provide the analytical and empirical foundation for deci-
sions on capability development and for defining the future strategic orientation
of the Armed Forces’ space activities.

In March 2023, the DDPS decided to develop a comprehensive Overall Concept
for Space (OC Space). This document serves as the strategic foundation for ex-
panding national space capabilities, analogous to previous baseline reports such
as «Future Air Defence» (2017), «Future of the Ground Forces» (2019) and
«General Concept Cyber» (2022). The general concept presented herein aligns
with the 2023 Federal Space Policy and was developed in cooperation with other
federal authorities, academic institutions and Swiss industry partners.
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1.3 Objective and Purpose

The purpose of this general concept is to provide the foundation for the devel-
opment of space-related capabilities within the Swiss Armed Forces up to the
mid-2030s.

The document provides an overview of technological, security and military de-
velopments in outer space. It also explains the political and legal frameworks as
well as the doctrinal principles of the Armed Forces. On the basis of these foun-
dations, the intended performance levels are then compared with current capa-
bilities in order to identify any gaps. Finally, the chosen strategic direction and
the measures required to close these gaps are outlined.

The general Concept for Space builds upon the considerations and principles con-
tained in the concepts for the medium- and long-term development of the Armed
Forces. It focusses in particular on the capabilities required to strengthen Swit-
zerland’s overall defence posture. This concept also incorporates insights de-
rived from the current global situation, such as the war in Ukraine, and from on-
going Armed Forces projects.

Furthermore, this document emphasises the dual-use nature of space-based ap-
plications, which serve both civilian and military purposes. It also highlights the
intended capabilities and their benefits for external stakeholders.

15
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2

Environment and Development Trends

After decades of state-controlled space activity,
the sector has become increasingly influenced by
commercial actors. Digitalisation and the miniaturisation
of satellite technologies have intensified competition
and led to the proliferation of satellite constellations,
data volumes and space debris. Activities in outer space
can pose potential threats to various actors. In recent
years, an increasing number of states have established
dedicated space commands and developed indigenous
space capabilities.

Similarly, Switzerland is seeking to enhance its own
capabilities in the space domain. To ensure national
security during periods of tension or conflict, it is
essential that systems can operate autonomously and
that reliance on foreign providers is minimised. The
integration of commercial satellite services into defence
operations, as demonstrated during the war in Ukraine,
confirms the dual-use character of the space domain and
of space technologies.

17
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. Environment and
Development Trends

2.1 Introduction

Space activities have experienced a profound transformation in recent decades.
Up until 2020, space operations were predominantly reserved for major indus-
trialised nations and were strictly state-controlled. Today, space enjoys universal
interest and commercial actors play an increasingly prominent role.

This transformation is largely driven by the growing profitability of space-based
services. Technological advancements have significantly reduced both the man-
ufacturing and launch costs of satellites. Easier access to space has led to the
emergence of large satellite constellations'® operating in various orbital regimes.

Typical Earth Orbits

Medium Earth Orbit (MEQ)

2000 - 20000 km

Geosynch

Earth Orbit (GEQ)

The main Earth orbits and their typical altitudes above mean sea level.

10 Satellite constellations are groups of satellites under a single operator that pursue a common objective.
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In 2024, a new record was set: 252 successful rocket launches placed approxi-
mately 2900 satellites into Earth orbit; 300 of these satellites were state-owned,
while 2600 belonged to commercial operators. For the purposes of comparison,
only 215 satellites were launched in 2016, of which 134 were state-owned and
81 were privately owned for commercial use . Most of the 2600 commercial sat-
ellites belong to a single private company, SpaceX, and operate under its Star-
link constellation for telecommunications purposes.

2.2 Trendsinthe Space Industry

The emergence of reusable rockets has simplified access to space, which has
led to intensified competition in the field of launch vehicles' intensified. The
US company SpaceX currently launches a rocket approximately every two and
a half days, accounting for nearly half of all annual global launches. China has
also greatly expanded its space activities, while Russia has not significantly fol-
lowed suit. Through the European Space Agency (ESA) and its launch vehicles
Ariane 6 and Vega C - projects involving Swiss firms - Europe has retained an in-
dependent means of accessing space. The ESA Ministerial Councils held in Par-
isin 2022 and in Seville in 2023 set out the next steps to secure this access for
the medium term. Following the successful initial launches of Ariane 6 and the
return-to-flight of Vega C, Europe now intends to further increase its launch ca-
dence. Another challenge for European launch providers will be the Starship pro-
gramme developed

USA| CHN RUS IND JPN EUR | Rest
Successful launches 153 65 17 5 5 3 4
Launches failures 1 3 0 0 2 0 1
Total 2024 154 68 17 5 7 3 5

Thanks to the miniaturisation of satellite technology, smaller satellites can be
manufactured in large numbers at relatively low cost. Modern electric propulsion
systems render even the smallest satellites manoeuvrable, thereby enabling con-
stellations with extensive spatial and temporal coverage and increasing system
resilience. In the long term, however, enhancing resilience will also require addi-
tional ground stations.

Digitalisation and growing network connectivity have led to an exponential rise in
data volumes, rendering satellite telecommunications more dynamic. There is a
growing trend toward beamforming'?, Internet of Things (loT) and Direct-to-Device
technologies (D2D)*2. Modern communications satellites are capable of dynam-
ically adapting their data transmission to ensure optimal bandwidth allocation.
New encryption techniques enable secure connections even in remote regions.

Over the past decade, hundreds of companies around the world have emerged
as providers of commercial systems for satellite-based communications and re-
connaissance using diverse sensors. This evolution reflects the broader com-
mercialisation of space, where private actors are increasingly complementing

11 For the purposes of this general concept, rockets are systems that transport payloads such as satellites, space
probes, objects and humans into outer space.

12 Beamforming is a technique that directs radio signals toward a specific bearing. It can be applied in both trans-
mission and reception to concentrate energy and improve link performance.

13 D2D services enable the direct exchange of data and services between terrestrial end user devices via satellites.

19
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or even replacing state-owned space systems. However, these actors are gener-
ally still dependent on public programmes and funding. The war in Ukraine has
highlighted this interdependence: by linking commercial and governmental sys-
tems supported by artificial intelligence, the time between detection and engage-
ment of a target can be significantly shortened, for example in drone operations
or ground missions. These developments provide armed forces with new oppor-
tunities as well as new risks.

The space industry is not only facing new opportunities, but also mounting chal-
lenges, including orbital congestion and the growth of space debris. Risks are
particularly acute in low Earth orbit, where the danger of collisions with debris,
inactive or malfunctioning satellites increases sharply. SpaceX, for instance, con-
ducts an average of 137 collision-avoidance manoeuvres' per day. Solving this
problem is essential to sustaining long-term activity in space and requires both
accurate and unaltered situational awareness as well as international coopera-
tion and innovation.

A distinctive feature of military space operations is that they are planned as part
of overall force-development processes. Since a satellite can only make minimal
adjustments to its orbit, orbital positioning is a core element of the system de-
sign'®, which also includes the selection of the launch vehicle. As a result, the
space industry has adopted agile development methods with short, iterative cy-
cles and testing under real conditions, similar to software engineering. Some
armed forces have even opted to integrate industrial partners directly into their
operational formations?®.

Private satellite operators are responsible for their own orbital and service safe-
ty but must comply with applicable regulations under the supervision of the au-
thorising state.

14 According to the U.S. Federal Communications Commission (FCC) report of 30 June 2023

15  Holistic process for defining, planning, developing and integrating all technical and functional components in or-
der to achieve mission objectives efficiently and effectively.

16  Refer to U.S. Space Force Commercial Space Strategy, 08/04/2024
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2.3 International Military-Relevant Capabilities and
Cooperation

National autonomy plays a key role in the development and production of space
technology. The leading nations in this domain are the United States, followed
by China, Russia, Japan and India. These states possess the capability to con-
duct independent space activities, including satellite and launch vehicle produc-
tion, launches from national territory and ground control operations. Neverthe-
less, they remain partly dependent on technologies and components sourced
from other countries.

The United States, accounting for more than fifty percent of global space-related
expenditure, leads in the development of satellites, launch vehicles and space-
craft. Major industrial actors include SpaceX, Northrop Grumman, Boeing and
Lockheed Martin. The United States operates advanced space defence systems
such as the Space-Based Infrared System (SBIRS), which provides early warn-
ing against ballistic missile launches.

The last two decades have seen China has expand its space capabilities rapidly
and comprehensively. In addition to launching numerous satellites, the People’s
Republic has showcased its ability to conduct close-proximity inspection of sat-
ellites, perform uncooperative docking'” and transfer non-functional satellites to
graveyard orbits™. China also operates its own space station in low Earth orbit.

Russia, drawing on its long-standing space heritage, retains high industrial capac-
ity and has a strong record in reliable launch systems and specific capabilities
in areas such as inspection and electronic reconnaissance satellites. It also op-
erates an early warning constellation designed to detect ballistic missile launch-
es. However, Russian space operations continue to be affected by the limited re-
liability of certain electronic satellite components.

India has made considerable progress, developing independent optical, radar and
electronic reconnaissance capabilities. Its national launch vehicle programme is
being increasingly accompanied by private-sector involvement.

European nations also run their own national programmes and collectively pos-
sess extensive capabilities. Germany, France, Italy and the United Kingdom fre-
quently undertake national initiatives.

A total of twenty-three countries, including Switzerland'®: Germany, France, Italy,
Spain and the United Kingdom, cooperate under the common framework of the
European Space Agency (ESA). Security-relevant topics, both civilian and du-
al-use, are growing in importance, and the ESA plays a key role in building capac-
ity to meet these requirements. Security aspects within EU space programmes
are handled by the European Union Agency for the Space Programme (EUSPA)?2C.

17 Uncooperative rendezvous and docking is the approach to and subsequent capture of a passive target satellite
by a chaser satellite in order to inspect, service or remove it.

18  Please refer to the glossary

19  SERI represents Switzerland in ESA bodies and actively contributes to the further development of European and
Swiss space activities.

20 Please see the List of Abbreviations

21
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In addition to developing weather satellites on behalf of EUMETSAT, the ESA also
provides Europe’s space infrastructures on behalf of the EU, including Global
Navigation Satellite Systems (GNSS), Galileo, European Geostationary Naviga-
tion Overlay Service (EGNOS), Copernicus and IRIS2.

Europe’s principal spaceport is located in Kourou, French Guiana. It provides Eu-
rope with independent access to space and is jointly financed by all ESA mem-
ber states. The Ariane and Vega launch vehicles developed by ESA operate from
Kourou. In recent years, several European nations have also initiated microlaunch-
er?! projects to place small satellites into low Earth orbit.

Apart from access to Galileo, EGNOS and publicly available Copernicus compo-
nents, Switzerland does not currently enjoy any access to EU satellite data or ser-
vices due to the absence of corresponding agreements.

Switzerland?? is one of the few non-EU countries holding full membership in the
European Organisation for the Exploitation of Meteorological Satellites (EUMET-
SAT). As a member state, it participates in financing and shaping EUMETSAT pro-
grammes and benefits from full access to satellite data and products.

Membership in the ESA enables Swiss actors from academia and industry to take
part in the development and procurement activities of these programmes. Swit-
zerland collaborates internationally in both space infrastructure and space trans-
port. The country contributes to the Ariane 6 and Vega C launcher projects, pri-
oritising?3 their use while also supporting the Kourou spaceport. However, Swiss
satellites will continue to be launched from foreign territory rather than from Swit-
zerland itself.

Various models of cooperation between industry and armed forces have emerged
over time. Modern armed forces are increasingly exploiting commercial opportu-
nities to expand their capabilities in situational awareness, reconnaissance, tel-
ecommunications and navigation in a way that is both efficient and cost-effec-
tive. Numerous public private partnerships (PPP) have been established, although
these arrangements often result in new challenges and vulnerabilities whenever
military and civilian actors become interdependent.

21 Microlaunchers are small launch vehicles capable of placing payloads of a few hundred kilograms into low Earth
orbit. They are an alternative to conventional launchers and are particularly suited for the launch of small satel-
lites.

22 The Federal Office of Meteorology and Climatology (MeteoSwiss) represents Switzerland in EUMETSAT bodies
and plays an active role in the further development of European satellite meteorology.

23 0On 30 November 2018, the Federal Council approved and ratified the «Launcher Exploitation Declaration» (LED)
of European governments.
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2.4  Military Use of Outer Space and Earths Orbits

By integrating the space domain, armed forces gain access to additional obser-
vation and surveillance data, particularly through the use of satellite-based sen-
sors. This data accelerates the first two phases of the OODA loop, which isa cy-
clical decision-making process standing for Observe, Orient, Decide and Act. It
is used to enable rapid and effective decisions in dynamic situations and is also
applied in civil crisis management in a similar manner.

0OO0DA Loop - Conduct of Space-Supported Operations

Act

~t

&
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\
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IMINT
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The OODA loop is a key concept in military strategy and tactics. It describes the cycle through which a de-
cision maker observes a situation, orients to it, decides on a course of action and acts to implement it. It is
also referred to as the sensor-to-shooter loop.

The fourth phase of the OODA loop (Act) also benefits from space-based commu-
nications. The ability to distribute information rapidly and widely allows actions
to be coordinated more efficiently across all levels of command. Armed forces
that integrate the space domain into their operations thereby optimise the over-
all decision-making process in critical situations.
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Space Situation Awareness

Space activities can pose potential threats to various actors, both in orbit and on
Earth. To gain a comprehensive understanding, information must be continuous-
ly gathered on all satellites, space weather and space debris. Such information
is crucial for both satellite operators and military forces, as it enables early iden-
tification of potential interferences with space-based systems and supports the
anticipation of adversary reconnaissance activities. As an early-warning instru-
ment, the space situational picture is also considered a matter of public interest.

To develop and maintain this operational picture, data from diverse sources is
used. Partnerships with scientific institutions, industry and governmental bodies
play a central role. In addition to publicly available information, national measure-
ments, analyses and calculations are also utilised, rendering it essential to have
a comprehensive database that includes all satellites as well as detailed informa-
tion on their status and functionality.

Earth Observation

Earth Observation plays a crucial role in modern conflict management and is an
essential component of prevention and de-escalation measures. More than 1200
satellites equipped with reconnaissance sensors are currently in operation. Em-
ploying optical, radar and signals intelligence payloads, they provide situation-
al and reconnaissance information within hours, and in some cases in real time.
Satellites are therefore a key element of the military information infrastructure.
The data gathered from these sensors is merged with other information sourc-
es to generate a comprehensive operational picture. The collection of Space-re-
lated intelligence combined with the deployment of precision-guided weapons
gives armed forces the capability of striking distant targets with accuracy and
efficiency. Satellite technology thus continues to increase in importance within
military operations.

Telecommunications

Telecommunications via satellites enable reliable communication links between
geographically dispersed actors. In modern conflicts, fast and secure informa-
tion exchange between strategic and tactical levels is essential?4. Satellite com-
munications allow armed forces to respond quickly to dynamic developments and
to make decisions based on precise data. Both geostationary satellites, which
provide continuous coverage of specific geographic areas at an altitude of ap-
proximately 36 000 kilometres, and low-Earth-orbit satellites, operating between
about 340 and 1200 kilometres, can be employed. The latter offer reduced laten-
cy?® when deployed in sufficient numbers.

The majority of active satellites worldwide are used for civilian and military tel-
ecommunications. By the end of 2023, approximately 6800 satellites were be-
ing used for communication purposes. Governmental constellations are operat-
ed by the United States, Russia and China across various orbital regimes, where-
as countries such as France, Germany and Italy primarily operate geostationary
satellites. Most communication satellites belong to commercial constellations

24 Not all satellite links guarantee secure communications, for example constellations that are not coordinated at
the international level pose security risks. Such systems operate on a «non-interference, non-protection» basis
and enjoy no protection from other radio services.

25 Latency denotes the interval between transmitting a signal and its reception at the destination
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such as Starlink or OneWeb. The European Commission is currently developing
the IRIS? satellite constellation to provide comprehensive services for EU mem-
ber states and partner nations. IRIS? will combine components in both low Earth
and geostationary orbits.

Precision Navigation

Precision Navigation via global satellite-navigation systems has become indispen-
sable for military missions. Such systems ensure accurate positioning, naviga-
tion of manned and unmanned platforms and synchronisation of networks. Pre-
cise timing is critical for the proper functioning of numerous systems. The Unit-
ed States Global Positioning System (GPS) continues to be the most widely used
positioning system, alongside Russia’s GLONASS and China’s Beidou. The Euro-
pean Union Agency for the Space Programme (EUSPA) operates Galileo, which
by the end of this decade will provide an even more stable, precise and interfer-
ence-resistant signal than GPS through its Public Regulated Service (PRS). Gal-
ileo already offers a High Accuracy Service with precision to the decimetre. Gali-
leo and GPS complement each other and partially share frequency bands.

Although state-operated or supranational satellite-navigation systems contin-
ue to dominate the sector, new commercial constellations such as GeeSAT, de-
ployed in low Earth orbit, are being developed. These systems aim to provide
even higher signal accuracy?® and enhanced resilience?” against interference.
Nevertheless, their signals remain vulnerable to disruption through electromag-
netic interference.

Defensive Counter-Space Measures

As the strategic relevance of satellites increases, Counter-Space Measures are
also growing in importance. The threat landscape is diverse, with potential at-
tacks originating from the ground, the maritime domain, the air or from space it-
self. Typical threats include cyberattacks, electromagnetic interference and jam-
ming within orbital regimes. Kinetic attacks are technically possible but complex
to execute and carry a high level of risk, as they reveal the aggressor and gener-
ate debris that endangers other satellites. The resulting Kessler Syndrome?8 could
severely limit the usability of certain orbital zones. Consequently, kinetic anti-sat-
ellite engagements using missiles are considered unlikely, as they would also raise
fundamental questions concerning compliance with international and humanitar-
ian law. To date, only the United States, China, Russia and India have conducted
kinetic anti-satellite2® (ASAT) tests, from both the surface and the atmosphere.
The likelihood of attacks using lasers, cyber and electromagnetic methods, or
uncooperative docking is higher. In the latter case, docking is not performed as
a legitimate in-orbit servicing activity® such as refuelling, repair, or de-orbiting,
but with the intention to damage or disable a target satellite.

Within this general concept, counter-space measures encompass not only the
defence of national space assets as part of self-protection but also measures to

26 Precision of 1 centimetre instead of 20 to 30 centimetres as with Galileo or GPS

27 Resilience increases with the number of satellites and with the altitude of their orbits.

28 The Kessler syndrome describes an uncontrollable chain reaction of collisions involving space debris in Earth or-
bit, creating a hazard for all space operations.

29 Please refer to the glossary

30 In-Orbit Service (I0S)

25
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prevent adversary reconnaissance. These include deception, diversion and jam-
ming of other satellites, as well as camouflage and decentralisation at troop lev-
el. Additional defensive measures may consist of evasive manoeuvres to protect
friendly satellites.

2.5 Medium- to Long-Term Developments in Space

The projected evolution of near-Earth space up to the year 2040 entails multiple
challenges. By then, more than 40 000 satellites are expected to be in orbit, and
over 70 0003 have already been duly registered with the International Telecom-
munication Union (ITU)32. This situation increases the risk of collisions, uncon-
trolled satellites and debris, thereby intensifying the need for space-debris miti-
gation® and space traffic management. Congested orbital zones, known as Kes-
sler fields, could block specific orbital bands, potentially resulting in segmenta-
tion according to applications or national ownership.

In the future, commercial providers will interconnect IMINT34-] ELINT35- and sat-
ellite communication services between satellites. This will enable near-real-time
data transmission, even when a source satellite is outside the range of a ground
station. Through on-board processing3® and algorithms applied directly on recon-
naissance satellites, these systems will become intelligent observation platforms
capable of evaluating data in orbit. Networks of in-orbit computing3” will consid-
erably accelerate data processing and dissemination.

Although the direct deployment of kinetic weapons in space remains unlikely,
ASAT constellations could have destabilising effects. Such satellites could dis-
rupt others using technologies similar to those employed in In-Orbit Servicing
(IOS) operations®®. February 20242° saw the reemergence of concerns regard-
ing nuclear sources in orbit. The United States has accused Russia of develop-
ing a system capable of destroying satellites by means of a high-energy pulse+°.
Consequently, maintaining an accurate and current space situational picture is
of paramount importance, not only for national protection but also in the inter-
est of the global community. Governments, economies and societies are increas-
ingly dependent on satellite systems, which heightens exposure to cyberattacks.

In-Orbit Servicing will extend satellite lifespans via refuelling or repair and will
also enable the in-orbit assembly of large spacecraft. Launch vehicles will de-
liver satellite components into orbit, where robotic systems will assemble them.
These technologies, while advantageous, create new vulnerabilities that may be
exploited for system manipulation.

31 Of these, 30,000 for Starlink, 26,000 for Guowang, and the G60 programme from China.

32 International Telecommunication Union (ITU) in Geneva

33 Measures to reduce and remove space debris in order to ensure the safety of spacecraft and other objects in
Earth orbit.

34 Please refer to the glossary

35 Please refer to the glossary

36 Onboard processing refers to handling data directly onboard a satellite or spacecraft rather than downlinking it
to Earth for processing.

37 In-orbit computing is the processing of data and the execution of applications on a satellite. A satellite may cap-
ture imagery of the Earth and process it on board to detect and classify objects. The results can then be trans-
mitted directly to ground stations or to other satellites.

38 In orbit servicing (I0S) denotes the maintenance, repair or upgrade of satellites in space. A servicing satellite is
dispatched to a target satellite to perform the required work.

39 The 1962 U.S. nuclear test «Starfish Prime,» conducted in low Earth orbit, had far-reaching effects on satellites
and on terrestrial power systems.

40 A nuclear electromagnetic pulse (NEMP) is a sudden, intense burst of electromagnetic radiation triggered by a
nuclear detonation that can damage or destroy electronic equipment.
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Advances are also expected in optical data transmission, quantum-based space
sensing, Earth-observation technologies and the deployment of satellites in Very-
Low-Earth Orbit (VLEO). In parallel, developments in space computing will expand
data-processing capacities in orbit, while the testing of space-based solar-pow-
er systems could diversify energy supply. Missions involving lunar and asteroid
mining will increase orbital traffic, requiring more effective coordination of or-
bital movements, for which no adequate global mechanism currently exists. Al-
though commercial space mining by 2040 remains uncertain, the establishment
of lunar logistics* and Mars missions is considered a realistic development. The
technological progress necessary for these endeavours will also affect satellite
transport, allowing hundreds of small satellites to be deployed in a single launch.

The international political environment is becoming increasingly unstable and
marked by numerous conflicts. Intensifying power politics exert pressure on ex-
isting international law, rendering territorial claims in outer space conceivable.
National interests are gaining precedence, while multilateral approaches face
growing challenges. Tactical actions already occur in orbit today and these are
capable of influencing strategic developments in peacetime, crisis and conflict.

41 For example through the Artemis Programme.
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2.6 Current Space Capabilities in Switzerland

In Switzerland, the space sector is characterised by close cooperation between
industry, academia, public authorities and service providers#2. Although the sec-
tor is strongly export-oriented and closely linked to the European Space Agency
(ESA), it is rapidly evolving into a service-oriented industry.

The Swiss space industry continues to grow and has become an important eco-
nomic sector. It is active in telecommunications, sensor technology, software,
photonics, mechatronics, structural components and instrumentation. More than
eighty actors - established companies and start-ups - employed approximately
2000 staff in 202443. The annual turnover in 202244 amounted to approximate-
ly 280 million Swiss francs, with a rising trend.

Generally speaking, the Swiss space industry covers a wide spectrum, from the
production of individual components to the assembly and environmental test-
ing of complete satellites in clean rooms. Switzerland plays its part in the devel-
opment and production of launch vehicles and provision of ground-station solu-
tions. Most of the expertise and components required for national space capabil-
ities are already available domestically or can be sourced through Swiss industry
from international partners. However, not all subsystems are produced in Swit-
zerland; avionics, on-board computers and propulsion units must be procured
abroad. Satellite launches from Swiss territory are not feasible.

In addition to commercial companies, more than a dozen academic institutions are
engaged in education, basic research and scientific space programmes. These
include the EPF Lausanne, ETH Zurich and the universities of Zurich, Bern, Ge-
neva and Lucerne. Swiss universities provide specialist space-related training to
engineers, particularly in mechanics and electronics within the MINT disciplines.

2.7 Current Capabilities of the Armed Forces

In recent years, the Swiss Armed Forces have expanded their capabilities to gen-
erate an accurate space situational picture. They maintain a continuously updat-
ed database that not only includes orbital parameters of satellites*5, but also in-
formation on their status and capabilities. This allows the prediction of satellite
overflights and their potential impact. Orbital change*® and possible intentions
of other actors can likewise be assessed. The orbital data is largely provided by
third states and commercial entities, while data from national sensors comple-
ments the database. An internally developed application calculates upcoming
overflights, conjunctions*” and potential collisions, which are essential for pro-
tecting space-based systems.

Since 2021, the Armed Forces have been conducting research projects with ar-
masuisse. Through innovation projects in cooperation with industry and academ-
ia, they continue to strengthen their expertise in space-related matters and as-
sess the feasibility of specific projects aimed at developing operational capabil-

42 Providers of services, for example in telecommunications, environmental data and analytical applications.
43 According to the Swiss Space Industrial Group (SSIG)

44  See OECDs «The Space Economy in Figures 2023»

45 Orbital data describe a satellite’s position and motion along its orbit.

46 Orbital deviations describe divergences between a satellite’s actual orbit and its predicted trajectory.

47 Determination of the time at which two or more satellites come into proximity.
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ities. The results also provide a solid basis for cost estimation and implementa-
tion planning.

The Military Intelligence Service (MND) analyses aerial and space imagery to iden-
tify threats to Switzerland and the Armed Forces, thereby contributing to the stra-
tegic and operational situational awareness of the Federal Intelligence Service
(FIS). Specialised units of the Cyber Command and the Air Force evaluate Elec-
tronic Intelligence (ELINT) data for electronic warfare purposes, and these com-
petencies can also be applied to the evaluation of satellite-based sensor data.

The Armed Forces use Global Navigation Satellite System (GNSS) signals in their
daily operations. In addition, the Air Force, the Special Forces Command and the
SWISSINT Competence Centre possess operational experience in satellite com-
munications.

2.8 Space Capabilities within the DDPS

Within the Federal Department of Defence, Civil Protection and Sport (DDPS), the
State Secretariat for Security Policy (SEPOS) develops strategic foundations and
guidelines for defence and armament policy. It is also responsible for arms control
and disarmament policy within the DDPS and, together with other federal entities,
develops political options for action related to the space domain.

The Federal Office for Civil Protection (FOCP) issues warnings concerning
space-related hazards to the competent authorities, cooperating closely with
the European Space Agency (ESA). In the event of disasters or emergencies, the
FOCP obtains satellite imagery from swisstopo and the Federal Office for the En-
vironment (FOEN) to manage and subsequently document such events.

The Federal Intelligence Service (FIS) advises the State Secretariat for Economic
Affairs (SECO) on export applications for dual-use goods under the Goods Con-
trol Act (GCA), which can include items related to space. The FIS also relies on
space-derived products in its strategic intelligence assessments.

As the federal competence centre for satellite imagery and data, swisstopo op-
erates the Swiss National Point of Contact for Satellite Images (NPOC) and the
National Competence Centre for the Procurement and Analysis of Satellite Data
(Rapid Mapping). When the International Charter on Space and Major Disasters is
activated, swisstopo provides space-based data and information to support and
assist relief operations. The environmental observation products derived from
satellite data are integrated into the national Operational Warning and Alert Sys-
tem for Extraordinary Emergencies and Disasters (OWARNA).

swisstopo also operates and monitors GNSS networks in Switzerland and pro-
vides nationwide satellite positioning services of varying precision for official sur-
veying purposes. Within the framework of the Centre for Orbit Determination in
Europe (CODE), swisstopo performs operational orbit and clock calculations for
GNSS satellites. The AGNES network operated by swisstopo ensures permanent
monitoring of GNSS signals across Switzerland.

29
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Secure satellite communication services can be used by the FOCP, civil protec-
tion authorities and partners in the Swiss Civil Protection System (BORS), for in-
stance as part of a mobile broadband security communication system (MSK). In
cooperation with swisstopo, the Armed Forces are developing their operational
capabilities in the fields of Earth Observation and Precision Navigation.

2.9 KeyFindings

New technologies are enabling Switzerland to build affordable space capabilities.
The publication «Vision and Strategy - Armed Forces of the Future: Strength-
ening Defence Capability» identifies defence as the Armed Forces’ primary mis-
sion. The Federal Council has likewise decided to accelerate capability develop-
ment in the space domain in order to enhance the operational space situational
picture for national defence purposes.*®

The doctrine for fulfilling this mission follows a multi-domain approach#® that de-
fines space as an integral element of the overall defence architecture. Products
and data from space assets are incorporated into the Sensor-Intelligence-Com-
mand-Effects Network (SNFW). Without space-based capabilities, effective mul-
ti-domain operations would not be possible. For this reason, Switzerland requires
autonomous operational space capabilities that are continuously available. Given
the evolving threat landscape, the Armed Forces must be able to identify, evalu-
ate and integrate emerging technologies rapidly and flexibly.

At present, the Armed Forces rely heavily on internationally provided space ser-
vices. This dependence must be reduced to ensure consistent access to essen-
tial capabilities. The strategy to achieve this requires active participation in multi-
lateral cooperation initiatives®® and the simultaneous development and strength-
ening of national competencies within Switzerland.

In recent years, an increasing number of nations have established independent
space commands to reduce reliance on alliances and to develop their own ca-
pabilities. These are subsequently offered to allies as shared assets. This trend
not only reflects the growing competition in space but also its increasing impor-
tance for global security, economics and society. In addition to the United States,
Russia and China, nations such as the United Kingdom, France, Germany, ltaly,
Spain, India, Japan and South Korea have created or are planning to create na-
tional space commands. These organisations routinely integrate commercial ac-
tors and services into their military structures.

With its strong space industry and outstanding academic institutions, Switzer-
land possesses the potential to develop and operate the required space capabil-
ities. International cooperation remains essential, particularly in electronics and
orbital transport. Owing to the militia system, many specialists from academia
and industry already serve in various military functions. As a result, the Armed
Forces have achieved an advanced level of competence in tracking and analys-
ing space activities, and the insights gained are already being shared with rele-
vant stakeholders.

48 See the Federal Council’s report in fulfilment of Postulate 23.3000 SiK-S of 12 January 2023 and Postulate
23.3131 Dittli of 14 March 2023, p. 16

49 Synchronised employment of forces from different services or domains to achieve a common objective. Please
refer to the glossary

50 81.298, Die Verteidigungsfahigkeit stdrken, 08.2023, Gruppe Verteidigung, p. 24
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The capability level described in this general concept is on par with other military
space programmes in Europe. Although foreign reconnaissance satellites gener-
ally provide higher image resolution, their costs are considerably greater. Through
international cooperation and scaling effects, Switzerland can achieve compa-
rable operational outcomes. The Armed Forces are also developing algorithms
to enhance image resolution and reliably detect objects and changes thus ena-
bling the utilisation of lower-cost sensors without compromising analytical val-
ue. This approach reduces satellite costs while maintaining the quality of intelli-
gence derived from imagery
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3

Legal Foundations, Space Policy and Cooperation

International law, through its five treaties and conventions
on outer space, forms the legal basis for all space activities.
This framework is also broadly applicable to the principles
of the law of armed conflict during hostilities, namely
distinction, precaution and proportionality. The International
Telecommunication Union (ITU) and the European Conference
of Postal and Telecommunications Administrations (CEPT)
define the frequency bands allocated to radio services,
including those used for satellite communications. The
allocation of frequencies for civilian or military use, however, is
conducted exclusively at the national level.

For the development of operational capabilities, the Military
Act serves as the legal basis for the Armed Forces. In addition,
the Federal Council has proposed a new Federal Act on
Space Activities. This act will regulate the authorisation and
supervision of space activities, define liability provisions and
establish a national register of space objects. It will also apply

to space activities conducted by military administrative entities.
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. Legal Foundations, Space
Policy and Cooperation

31 Legal Foundations

3.1.1 International Legal Foundations

On the international level, five United Nations treaties and conventions govern
activities in outer space. Switzerland has ratified the four instruments described
below.

The Outer Space Treaty5! serves as the framework for international space law and
sets out general principles. It states that the exploration and use of outer space,
including the Moon and other celestial bodies, shall be carried out for the bene-
fit and in the interests of all nations and shall be the province of all humankind52.
Furthermore, no state may claim sovereignty over outer space or its celestial bod-
ies by means of appropriation, use, occupation or any other claim of authority.

The treaty does not define the altitude at which national airspace ends and out-
er space begins. It further stipulates that activities in outer space must be con-
ducted in accordance with international law and, in particular, with the Charter of
the United Nations (UNO-Charta)%® in the interests of international peace, secu-
rity and the promotion of international cooperation®4. In addition, the treaty con-
tains provisions on a wide range of topics related to outer space, including su-
pervision®®, authorisation, state responsibility and liability.

From a military perspective, Article IV of the Outer Space Treaty is of particular im-
portance. It prohibits the placing in orbit of any objects carrying nuclear weapons
or other weapons of mass destruction, as well as their installation in outer space
or on celestial bodies. It further stipulates that the Moon and other celestial bod-
ies must be used exclusively for peaceful purposes. The establishment of mili-
tary bases, installations or fortifications, the testing of any type of weapon, and
the conduct of military manoeuvres on celestial bodies are explicitly prohibited.

The stationing of non-nuclear weapons in outer space is not prohibited, provid-
ed this does not occur on celestial bodies. Several states, including Switzerland,
have adopted a critical view of the deployment of weapons in space. The pres-
ence of military personnel for scientific research or other peaceful purposes in
outer space is permitted, as is the use of equipment and facilities necessary for
the peaceful exploration of the Moon and other celestial bodies.

51 Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, including the
Moon and Other Celestial Bodies, signed on 27 January 1967, in force for Switzerland on 18 December 1969,
SR 0.790.

52 See Art. | Outer Space Treaty

53 The UN Charter, adopted in 1945, forms the foundation of modern public international law

54  Cf. Art. IIl Outer Space Treaty

55 Cf. Article VI of the UN Outer Space Treaty (SR 0.790).
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The three other international agreements ratified by Switzerland elaborate on
matters already addressed in the Outer Space Treaty. They regulate the rescue
and return of astronauts and space objects, the international liability for damage
caused by space objects®® and the registration of objects launched into outer
space?’. Furthermore, a number of additional instruments exist, such as the COP-
UOS guidelines and United Nations General Assembly resolutions, which refine
specific aspects of space activities. These instruments constitute soft law, car-
rying normative value but lacking legally binding force. Finally, international tel-
ecommunications law under the framework of the International Telecommunica-
tion Union (ITU) is of particular relevance to space activities®8.

Switzerland, like most other states, has not ratified the Moon Agreement of 5
December 1979 (Agreement Governing the Activities of States on the Moon and
Other Celestial Bodies)®%°.

3.1.2 Public International Law and the Law of Armed Conflict

International law, including the Charter of the United Nations and of the law of
armed conflict, apply to outer space. Permission for states to threaten or use force
in outer space is governed by the United Nations Charter, including the inherent
right of self-defence as set out in Article 51. The Outer Space Treaty likewise stip-
ulates that the exploration and use of outer space, including the Moon and other
celestial bodies, must be conducted in accordance with international law and with
the Charter of the United Nations, as reflected in Articles | and Ill of the Treaty.

During armed conflicts, both treaty-based and customary obligations under the
law of armed conflict remain applicable. The core principles of this body of law
are distinction, precaution and proportionality. The legality of any planned use
of force or means must be assessed individually, and such action requires pri-
or authorisation.

Civilian objects in outer space may become legitimate military targets when used
for military purposes. The neutralisation of dual-use satellites therefore presents
legal challenges similar to those concerning objects on Earth that are employed
for both civilian and military purposes. Kinetic attacks may generate space debris
and restrict the usability of entire orbital regions for both belligerent and neutral
states. Such consequences would raise fundamental questions regarding com-
pliance with the law of armed conflict.

3.1.3 The Radio Regulations of the International Telecommunication Union

The International Telecommunication Union (ITU) is a specialised agency of the
United Nations that addresses technical and regulatory aspects of telecommu-
nications on a global basis. It coordinates and oversees the World Radiocommu-
nication Conferences (WRC), which revise the Radio Regulations®® either in full
or in part. These conferences are normally convened every three to four years®'.

56 Convention on International Liability for Damage Caused by Space Objects, dated 29 March 1972, in force for
Switzerland on 22 January 1974, SR 0.790.2.

57 Convention on Registration of Objects Launched into Outer Space, dated 12 November 1974, in force for Swit-
zerland on 15 February 1978, SR 0.790.3

58 See section 3.1.3

59 The lack of ratification of the Moon Agreement is attributable, inter alia, to insufficient political support, the ab-
sence of incentives, national interests and concerns regarding resource utilisation.

60 Radio Regulations from 17. November 1995 (SR 0.784.403.1)

61 Cf. Article 13 paragraph 2 of the Instrument of Amendment to the Constitution of the International Telecommu-
nication Union (SR 0.784.012)
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The Radio Regulations constitute an international agreement that, following each
WRC, is ratified by the Federal Council in accordance with international and na-
tional procedures®2. It governs radio services®® and the use of radio frequencies
worldwide. This includes all forms of radio communication, including those used
by orbital objects such as satellites.

At European level, Switzerland is a member of the European Conference of Post-
al and Telecommunications Administrations (CEPT). The CEPT promotes coop-
eration within Europe and supports its members in the harmonisation of nation-
al regulatory frameworks over the long term. It is organised into several commit-
tees, with the Electronic Communications Committee (ECC) being responsible
for radio regulation. The ECC is responsible for the development of strategies for
electronic communications activities in the European context, while simultane-
ously taking into account international law and relevant regulations. It also imple-
ments decisions adopted at the WRC. The ECC issues decisions and recommen-
dations®“ concerning frequency allocation, bandwidth, permissible power levels
and regulations applicable at national borders. The implementation of ECC deci-
sions and recommendations at national level is voluntary. If Switzerland decides
to adopt an ECC decision or recommendation, it is incorporated into the Nation-
al Frequency Allocation Plan (NaFZ).

3.1.4 National Legal Foundations

The Federal Act on the Army and the Military Administration (Army Act, MG)®5
serves as the legal basis for the Armed Forces to use and operate Earth obser-
vation and communication satellites in support of military activities and opera-
tions. All national and international legal obligations of Switzerland must be re-
spected in this context.

Provisions concerning satellite reconnaissance and the space situational picture
are included in Article 99 of the Army Act and in Article 14, Paragraph 1, of the
Federal Act of 25 September 2015 on the Intelligence Service (Intelligence Ser-
vice Act, ISA)®. The use of terrestrial electromagnetic sensors may lead to re-
strictions on regulated radio applications, but only in exceptional and duly jus-
tified cases. The extent to which such sensors may be installed at specific geo-
graphical locations in Switzerland must be assessed in advance in coordination
with the Federal Office of Communications (OFCOM).67

For satellite-based telecommunications, both international and national radio reg-
ulations must be observed in addition to the Army Act®8. This also applies to mil-
itary radio applications. The usable frequency spectrum for satellite radio servic-
es is defined at the World Radiocommunication Conferences of the Internation-
al Telecommunication Union (ITU). These decisions form the basis for regional
harmonisation of frequencies and for national implementation within the Nation-
al Frequency Allocation Plan (NaFZ).

62 Article 14 paragraph 1 subparagraph c of the Vienna Convention on the Law of Treaties (SR 0.111)

63 According to the Radio Regulations, a radiocommunication service is a service involving the transmission, emis-
sion and or reception of radio waves for specific telecommunication purposes, for example mobile, amateur, fixed,
satellite and broadcasting see Articles 1.19 et seq. of the Radio Regulations.

64 ECC Decisions (ECC/DEC) and ECC Recommendations (ECC/REC)

65 SR510.10

66 SR121

67 Cf. Article 100a MG, which at the date of this document is in the parliamentary legislative procedure (commit-
tee of the first chamber; 25.036 | Military Act, Federal Assembly Ordinance on the Administration of the Armed
Forces and the Organisation of the Armed Forces).

68 Cf. Art. 96 MG
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The Federal Office of Communications (OFCOM), as the competent regulato-
ry authority, manages the national radio frequency spectrum as well as Switzer-
land’s satellite usage rights and orbital positions in accordance with internation-
al agreements. Radio frequencies are of critical importance for space activities.
Satellite communication represents a form of wireless transmission of informa-
tion between telecommunications facilities, such as ground stations, satellites
or terminals. Because radio frequencies are a limited resource, their use is coor-
dinated and regulated at global and regional levels to ensure efficient and inter-
ference-free operation.

Frequencies and orbital positions for satellites must be filed, coordinated and no-
tified with the Radiocommunication Bureau of the ITU in Geneva, a process re-
ferred to as SAT-Filing. This procedure can only be initiated through a member
telecommunications administration of the ITU, which is OFCOM in Switzerland.
The process is conducted in several stages as a formal, fee-based administrative
procedure involving international coordination in accordance with the ITU Radio
Regulations. It is complex and requires knowledge of the relevant national and in-
ternational legal frameworks and the derived provisions governing satellite regis-
tration and operation. Upon successful completion, OFCOM grants the applicant
the corresponding usage rights.

When implementing operational space capabilities, the Armed Forces must com-
ply with radio-spectrum regulations and ensure that the frequencies required for
the planned systems are available in Switzerland.

The proposed Federal Act on Space Activities will govern the authorisation and
supervision of space operations, liability provisions and the establishment of a
national register of space objects. The Federal Council will determine the provi-
sions of the new Act that shall also apply to military and security-related space
activities. Where necessary, it will issue specific provisions in an implementing
ordinance. The new Act® would also empower the Federal Council to designate
a dedicated military supervisory authority for space activities conducted by mil-
itary administrative entities, similar to the existing framework applicable to mil-
itary aviation.”

3.2 Arms Control and Disarmament Strategy

The Federal Council adopted the Arms Control and Disarmament Strategy in
2022. This strategy identifies outer space as an operational domain in which
Switzerland intends to strengthen its position, and places particular emphasis
on the reinforcement and further development of governance instruments relat-
ed to space, especially in the fields of security and sustainability.

Switzerland already plays an active role in the Committee on the Peaceful Uses
of Outer Space (COPUQOS) and participates in multilateral discussions on space
security. Since 1985, these discussions have been held mainly in Geneva with-
in the framework of the Conference on Disarmament. However, as the Confer-
ence on Disarmament has been unable to make progress for an extended period
of time, several alternative forums have been established to advance space-se-
curity issues, although only limited results have been achieved.

69 Cf. Art. 37 Abs. 1 VE-RFG
70 Cf. Article 3 paragraph 2 of the Federal Act of 21 December 1948 on Civil Aviation (Luftfahrtgesetz, LFG), as well
as its implementing ordinance (Article 37 paragraph 2 VE-RFG).
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One such initiative was the Open-ended Working Group on Reducing Space
Threats through Norms, Rules and Principles of Responsible Behaviours, creat-
ed by the First Committee of the United Nations General Assembly. Meeting sev-
eral times between 2022 and 2023, this group provided states with a new plat-
form for the exchange of views on various aspects of space security but conclud-
ed its work without producing a final document.

Between 2023 and 2024, the Group of Governmental Experts (GGE) also met
in Geneva and two newly established Open-ended Working Groups were sched-
uled to commence their work in early 2025. In 2024, on the initiative of Egypt
and Brazil, the First Committee decided to merge the two previously approved
and competing working groups on space security. This decision, however, was
not adopted by consensus, which is expected to complicate future discussions.

3.3 Swiss Space Policy

On 19 April 2023, the Federal Council adopted the Swiss Space Policy 2023 to
address the evolving requirements of space activities. This policy was developed
under the leadership of the State Secretariat for Education, Research and In-
novation (SERI) within the Federal Department of Economic Affairs, Education
and Research (EAER) and in cooperation with the other departments involved
in space-related matters: the Federal Department of Foreign Affairs (FDFA), the
Federal Department of Home Affairs (FDHA), the Federal Department of Finance
(FDF), the Federal Department of the Environment, Transport, Energy and Com-
munications (DETEC) and the Federal Department of Defence, Civil Protection
and Sport (DDPS).

Implementation is carried out within the respective departments in accordance
with their mandates and responsibilities, ensuring that all dimensions of the Swiss
Space Policy are taken into account.

The strategic orientations of the Swiss Space Policy 2023 are defined as follows:

— Access and Resilience, with the following areas of action: securing access,
strengthening security and promoting sustainability in outer space.

— Competitiveness and Relevance, with the following areas of action: promot-
ing scientific excellence, enhancing competitiveness and deepening coop-
eration.n

— Partnership and Reliability, with the following areas of action: strengthening
international law and global governance, contributing to European space
governance and advancing national regulatory frameworks.

Switzerland’s main instrument for implementing the Space Policy is participation
in international space programmes, particularly those of the European Space
Agency (ESA). Switzerland possesses a highly diverse space industry but re-
mains dependent on international cooperation. Such cooperation provides Swiss
actors in academia and industry with access to data, services and procurement
opportunities.
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For the Swiss Armed Forces, the area of action «strengthening security» is of par-
ticular relevance. The other dimensions of the Swiss Space Policy also contrib-
ute to its realisation, especially the promotion of competitiveness among Swiss
industrial and scientific actors. Another important element of the policy is the es-
tablishment of national legal foundations governing Switzerland’s space activi-
ties (see Chapter 3.1.4).

3.4 International Cooperation in the Space Sector

Switzerland places great emphasis on international cooperation in the space sec-
tor. Through its membership in global and European organisations, it is actively
shaping global space regulation.

Since 1959, the primary body of space governance has been the Committee on
the Peaceful Uses of Outer Space (COPUOS) — the only United Nations body ded-
icated exclusively to space. With 104 member states - including all space powers
- and decisions taken by consensus, COPUOS provides a vital platform for dia-
logue and coordination, particularly in the context of current international con-
flicts and geopolitical tensions.

After the development of the five United Nations space treaties during the 1960s
and 1970s, COPUOS spent the following decades formulating various recom-
mendations, principles and guidelines, e.g. on the use of nuclear power sources
in space (1992, 2008), the registration of space objects (2007)7", the reduction
of space debris (2007), national space legislation (2013) and the long-term sus-
tainability of space activities (2019). All of these recommended guidelines were
adopted by the United Nations General Assembly by consensus.

COPUOS was also the catalyst for international coordination initiatives in areas
such as GNSS, asteroid defence (Planetary Defence) and space weather. COPU-
OS is currently working to address key issues of space governance, such as the
long-term sustainability of space activities (including space debris), space traffic
management and the utilisation of space resources. These topics were identified
by the UN Secretary-General as the foremost challenges in the space domain and
were approved by member states as elements of the «Pact for the Future»72. A
plan was also put in place to hold the Fourth United Nations Conference on the
Exploration and Peaceful Uses of Outer Space (UNISPACE V) in 2027. Switzer-
land has been an active COPUOS member state since 2008.

In terms of national investment, Switzerland ranks among the top twenty space-
faring nations in the world. Central to its engagement is its membership of the
European Space Agency (ESA), which was founded in 1975 and has its head-
quarters in Paris. Switzerland is one of the founding members. The ESA is a re-
search and development organisation that implements programmes and advanc-
es technology transfer and knowledge dissemination. It spans all space domains
and offers agile programme frameworks to address the relevant interests of its
23 member states. Over ninety percent of Swiss space R&D funding flows into
ESA-related projects.

71 UN Resolution A/RES/62/101, https://www.unoosa.org/pdf/gares/ARES_62_101E.pdf
72  https://www.un.org/en/common-agenda und https://www.un.org/sites/un2.un.org/files/our-common-agenda-pol-
icy-brief-outer-space-en.pdf
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Switzerland is also a founding member of the European Organisation for the Ex-
ploitation of Meteorological Satellites (EUMETSAT)7® and a member of the World
Meteorological Organization (WMO) EUMETSAT, which was established in 1984
and is headquartered in Darmstadt with 30 member states. It is responsible for
the operational management of Europe’s space infrastructure in meteorology,
operating both geostationary and polar weather satellites which collect data and
imagery of Earth and its atmosphere for use in weather forecasting, climatology,
hydrology and environmental monitoring. Precise forecasts would be impossible
without the data supplied by EUMETSAT.

Over the past two decades, the European Union (EU) has significantly intensi-
fied its space-related activities. The EU space programme includes Galileo, the
European Geostationary Navigation Overlay Service (EGNOS)™, Copernicus’,
EU Space Surveillance and Tracking (EUSST)7® and the European Union Govern-
mental Satellite Communications (GovSatCom)””. Through its R&D programmes,
ESA plays a key role in the building of these infrastructures (Galileo, Copernicus,
IRISZ). Implementation — meaning operation and long-term capacity assurance
— is delegated by the EU to ESA (for Copernicus / Galileo) and to EUSPA. Other
programmes supporting secure satellite communication include the Infrastruc-
ture for Resilience, Interconnectivity and Security by Satellite (IRIS2)7® and the
space component of EuroQCI under the Digital Europe Programme. As a non-EU
member, Switzerland must conclude specific agreements with the EU in order to
participate in such programmes. Such agreements are already in place for the
satellite-navigation programmes Galileo and EGNOS, in which Switzerland par-
ticipates as a partner™.

Discussions on Swiss participation in the Copernicus programme have been sus-
pended by the Federal Council due to the federal budget situation. The question
of participation will be reviewed once the EU’s multiannual financial framework
is established from 2028 onward.

The ITU ensures radio regulation on an international level and this also applies to
space-based systems. At the regional level, this role is fulfilled by the European
Conference of Postal and Telecommunications Administrations (CEPT).

73  Convention of 24 May 1983 establishing a European organisation for the exploitation of meteorological satellites
(EUMETSAT), SR 0.425.43

74 EGNOS enhances the accuracy, availability and reliability of satellite navigation services in Europe. See https://
egnos.gsc-europa.eu/

75 Copernicus is the European Union’s Earth observation programme, implemented in cooperation with the Europe-
an Space Agency. It utilises satellite- and ground-based data to provide real time information on the current state
of the environment

76 EUSST increases Europe’s autonomy in space surveillance and tracking and reduces dependence on other states.
See https://www.eusst.eu/

77 GOVSATCOM is the European Union’s secure satellite communications programme for governments and security
authorities. See https://www.euspa.europa.eu/eu-space-programme/secure-satcom/govsatcom

78 IRIS?is a planned EU satellite connectivity constellation that the European Union intends to have operational by
2027. It forms part of a comprehensive EU space strategy that also covers security and defence. See https://de-
fence-industry-space.ec.europa.eu/eu-space/iris2-secure-connectivity_en

79 https://www.dfae.admin.ch/europa/de/home/bilateraler-weg/bilaterale-abkommen-nach-2004/satellitennaviga-
tion.html


https://www.dfae.admin.ch/europa/de/home/bilateraler-weg/bilaterale-abkommen-nach-2004/satellitennavigation.html
https://www.dfae.admin.ch/europa/de/home/bilateraler-weg/bilaterale-abkommen-nach-2004/satellitennavigation.html
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4

Doctrine

Through its presence in outer space, the Armed Forces
aim to support military operations on land, in the air,
within the information environment and across the
cyber and electromagnetic domains. In peacetime, they
operate a Space Operations Centre responsible for
the continuous monitoring, control and coordination of
satellites and ground stations. Services could, under a
dual-use approach, also be made available to civilian
partners.

During periods of heightened tension, the Armed Forces
employ their space capabilities for protection and
early warning in order to detect threats and prevent
escalation. In the event of armed conflict, all available
means are exploited to repel military aggression and
to support civilian authorities in maintaining national
resilience and ensuring a continuity of governance.
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. Doctrine

The doctrine defines how the Armed Forces are to be employed to successful-
ly accomplish their missions. Operational capabilities are required across all do-
mains of action: land, air, cyber and electromagnetic, information and space.
The coordination of these capabilities is achieved through unified command and
control.

In any military operation, and particularly in a defensive campaign, the effects
generated in each domain are synchronised at operational level to ensure mutu-
al reinforcement and the attainment of joint effects.®

The specific space-based contributions of the Armed Forces are described via
their operational capabilities. Space systems are utilised in response to specif-
ic operational needs, with deployment being guided by ongoing evolution of the
Armed Forces’ doctrinal framework®'.

4.1 Introduction

The primary function of activities in outer space is to anticipate, plan and execute
military actions on land, at sea, in the air, in the cyber and electromagnetic do-
main and within the information environment. Space therefore serves as an en-
abler, acting as a force multiplier for capabilities and effects in other operation-
al domains. Numerous platforms, systems, services and applications now rely on
space-derived data. In military settings, these capabilities are employed by tac-
tical formations as well as by individual soldiers.

The services provided by space-enabled capabilities can be summarised as fol-
lows:

1. Space Situational Awareness / Space Domain Awareness (SSA/SDA):

Knowledge of what is occurring in space and what could occur.

Knowledge of when and how the Armed Forces may be observed or inter-

cepted from space.

2. Earth Observation (IMINT/ELINT):

— Reconnaissance, intelligence collection and surveillance from space.

— Detection of changes in the operational picture and timely dissemination of
information to forces and third parties such as federal and cantonal author-
ities.

3. Satellite Communications (SATCOM):

Augmenting, redundant and resilient communications.

Decentralised and persistent connectivity within the force.

4. Precision Navigation, Timing and Positioning (PNT):

Continuous monitoring of the quality and availability of geopositioning data

for the force.

80 81.298, Die Verteidigungsfahigkeit starken, 08.2023, Gruppe Verteidigung, P. 24
81 81.298, Die Verteidigungsfahigkeit stdrken, 08.2023, Gruppe Verteidigung
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)]

. Defensive Counter-Space (DCS):

Protection of forces against space-based sensors.
Protection of national space systems.

Disruption and restriction of adversary space-based systems.

4.2 Use of Space in Different Situations

In peacetime, the Armed Forces operate a Space Operations Centre responsi-
ble for maintaining situational awareness and controlling national assets such
as satellites and ground stations. Under a dual-use approach, certain functions
and services of this centre may be made available to third parties, including uni-
versities and private enterprises in Switzerland. Non-military components of the
centre may also be shared with cooperation partners in friendly foreign states.

Even under normal conditions, agreements with third states or foreign commercial
partners may come under political pressure from provider states, potentially lead-
ing to the suspension or restriction of services without prior notice. Such devel-
opments would directly affect the operational readiness of the Armed Forces, as
these services must remain fully available during periods of tension and conflict.

In a situation of tension, the Armed Forces provide protective services to ensure
the operational capacity of the Confederation and the cantons, to detect emerg-
ing threats at an early stage and to prevent escalation. In such a situation, the
Armed Forces continue to perform the same tasks as they would in peacetime,
but there is an increasing need to rely on satellite-based services to maintain their
command and operational capability and that of civil authorities, while reinforc-
ing and providing redundancy to existing systems.

The systems and command structures of both the Armed Forces and the author-
ities must be protected for extended periods of time against satellite-based re-
connaissance and interference. This requires the Armed Forces to intensify the
use of Earth Observation and update the space situational picture more frequent-
ly. The Space Operations Centre is reinforced with additional militia personnel to
sustain continuous operations.

In the event of armed conflict, the Armed Forces employ all available means to
repel military aggression and to engage both state and non-state adversaries,
while continuing to support civilian authorities. Space-based services are em-
ployed in the same manner as they are during periods of tension, but are com-
plemented by both defensive and offensive measures to ensure self-protection
and mission assurance.
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43 DualUse

The development of operational capabilities in the space domain is based on the
principle of dual use of services and infrastructures, i.e. making surplus capaci-
ty available to civilian partners. For example, imagery acquired from national op-
tical and radar sensors is provided through the Swiss National Point of Contact
for Satellite Images (NPOC) to other federal agencies and third parties, thus sup-
porting activities such as environmental monitoring, disaster management and
spatial planning.

The key focus areas of the Armed Forces may also be of relevance to commer-
cial partners. Via a platform operating outside its classified systems, the Armed
Forces can make non-classified data and services available to third parties with-
out compromising their own operational effectiveness.

Furthermore, the space situational picture supports commercial, international and
multilateral actors in monitoring their space activities and, when necessary, in tak-
ing measures to avoid collisions.

Finally, joint civil-military operation of certain space capabilities is conceivable,
particularly in the fields of satellite communications, Earth observation and space
situational awareness.

4.4 Space Situational Awareness

Within its space monitoring centre, the Armed Forces already maintain a com-
prehensive operational picture of activities and capabilities in outer space. This
capability provides critical data for planning and decision-making. Both military
and civilian sensors serve as sources of information.

Even in peacetime, the space situational picture provides insights into the func-
tionality and behaviour of relevant satellites. The competencies of various actors
are continuously monitored and analysed, including developments in launch sys-
tems, ground stations, satellite platforms and sensors. This enables the Armed
Forces to assess the potential of these actors and to identify possible threats.
The findings are incorporated into the integrated operational picture of the Armed
Forces and into the national intelligence network.

During periods of tension, knowledge of the position and activity of adversary sen-
sors in space influences the actions of deployed forces and contributes to force
protection. The Armed Forces increase their use of sensors to monitor space ac-
tivity while simultaneously enhancing their own protection, for example by peri-
odically relocating the positions of semi-mobile systems.

In the event of armed conflict, the space situational picture assists in identifying
the possible intentions of adversary actors and in preventing surprises. The be-
haviour of specific key systems in space, such as early-warning or inspection sat-
ellites, provides important indicators for operational assessment.

45 Earth Observation

The Space Operations Centre provides critical intelligence from space through
reconnaissance, surveillance and observation. This enables the Armed Forces to
maintain an up-to-date understanding of activities across all operational and are-
as of interest, both nationally and internationally. Unlike drones and other airborne
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systems, satellites do not in principle violate the sovereignty of other states, yet
they deliver reconnaissance results rapidly and effectively.

Through its Earth observation activities, the Armed Forces can support their own
units in accomplishing their missions. The primary focus of these activities lies in
detecting changes and identifying specific signatures.82

Earth observation encompasses both Imagery Intelligence (IMINT) and Electron-
ic Intelligence (ELINT). These capabilities provide reliable data on current forces,
facilities and activities, which are analysed, evaluated and disseminated. Georef-
erenced data on the situation and environment are continuously updated within
the command and information systems of the Armed Forces and are made avail-
able in a decentralised manner.

During periods of tension, the Armed Forces intensify Earth observation meas-
ures, particularly for reconnaissance and surveillance of adversary formations
and capabilities capable of long-range deployment. The objective remains to pre-
vent surprises and to inform affected units promptly of relevant developments.

In the event of armed conflict, the Armed Forces require high-frequency intel-
ligence updates, in some cases on an hourly basis, to monitor adversary infra-
structure and activities and to plan and conduct their own operations. The ad-
vantage of space-based Earth observation lies in its global coverage. Indicators
of impending hostile actions, even at ranges exceeding 500 kilometres, can be
detected at an early stage. This enables the Armed Forces to anticipate devel-
opments and to plan the employment of critical assets, such as the F-35 fighter
aircraft, with greater precision.

However, satellite-based Earth observation systems do not replace ground-based
systems and are not suitable for the continuous surveillance of Swiss territory or
neighbouring border regions.

46 Satellite Communications

The telecommunications network of the Armed Forces consists primarily of ter-
restrial connections, which can be supplemented or replaced as required by sat-
ellite-based solutions. These systems are in daily operation and ensure the com-
mand-and-control capability of the Armed Forces, particularly during natural dis-
asters or other events that impair or disrupt terrestrial infrastructure.

Satellite communications constitute an integral element of the Armed Forces’ fu-
ture command-and-control assets. Thanks to broadband connections between
formations, they enhance the use of various systems, to either back up or com-
plement the line-of-sight (LOS) data link used for the control of unmanned aerial
vehicles®. In the future, they will also be used for the transmission of reconnais-
sance and surveillance data and for direct-to-device (D2D)® communications.

82 In this context, signatures are specific features or patterns in data and signals. They are essential for the analy-
sis and interpretation of Earth observation data.

83 For example, the Swiss Air Force’s ADS-15 reconnaissance unmanned aerial system.

84 Please refer to the glossary
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During periods of tension, adversaries may attempt to interfere with or disrupt tel-
ecommunications networks, thereby weakening the command-and-control capa-
bility of both civil authorities and the Armed Forces. In such situations, the Armed
Forces need to increasingly rely on satellite-based communications to enhance
redundancy and resilience across their command networks. Decentralised and
secure space-based links are utilised in combination with semi-mobile ground
stations to maintain operational communications.

Even during armed conflict, satellite communication systems must remain largely
accessible. This is to ensure that the Armed Forces can provide secure and fail-
safe communication channels, particularly through constellations operating in low
Earth orbit. Environmental conditions and combat actions can disrupt terrestrial
connections, which is why the Armed Forces require an integrated system com-
bining terrestrial and space-based telecommunications capabilities in the future.

4.7 Precision Navigation, Timing and Positioning (PNT)

Precision navigation, timing and positioning play an essential role in the daily op-
erations of the Armed Forces, for example in navigation tasks or in the tracking of
ground and air platforms. PNT services are also fundamental to time synchronisa-
tion. For this reason, alternative and redundant systems that ensure the continued
functionality of command-and-control systems in the event of a prolonged Glob-
al Navigation Satellite System (GNSS) outage are indispensable for Switzerland.

The Armed Forces work in close cooperation with the Federal Office of Topogra-
phy (swisstopo)®® on the monitoring of GNSS signals beyond routine operations
and to provide correction data as well as additional PNT signals to enhance re-
dundancy and reliability.

During periods of tension or armed conflict, the Armed Forces must be able to
operate their systems even in the presence of local or regional interference af-
fecting GNSS signals. They therefore require PNT verification systems that are
owned, operated and protected by the Armed Forces themselves. For remotely
operated military systems, such as reconnaissance drones or semi-autonomous
logistics services, the signals must be both highly precise and resilient.

4.8 Defensive Counter-Space Measures (DCS)

Defensive Counter-Space measures are utilised for the purpose of force and in-
formation protection. In peacetime, they are primarily applied in a passive man-
ner through decentralisation and concealment so that forces can avoid detec-
tion by space-based sensors. A current, comprehensive and precise space situ-
ational picture serves as the key underpinning resource.

In an escalation scenario, international law permits proportionate active measures
for the purpose of defence against space-relevant military capabilities. This may
include reversible®® actions such as deception, jamming and dazzling of satellites

85 The need for a general verification of PNT signals is already acknowledged by several federal bodies, including
the Armed Forces, the Federal Office for Civil Protection (FOCP) and swisstopo. A potential platform is the AG-
NES network operated by swisstopo, which already provides permanent monitoring of GNSS signals within the
DDPS.

86 Actions are reversible when they leave no lasting effects or destruction.
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from the ground or kinetic actions®” against lawful ground-based targets such as
control stations. Another measure in an escalation is to disrupt adversary space-
based communications systems using active countermeasures.

The national defence strategy requires the Armed Forces to also ensure the
self-protection of Swiss satellites. This includes monitoring the employed orbital
regimes and the ability to conduct evasive manoeuvres in response to a threat.

87 Kinetic actions are employed as a last resort and only when all other options have been exhausted. In the context
of this general concept, the aim is neutralisation of infrastructure or assets.
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5

Capabilities and Capability Gaps

The Armed Forces have defined five operational
capabilities within the space domain: Space Situational
Awareness, Earth Observation, Satellite Communications,
Precision Navigation and Defensive Counter-Space. The
desired and current capability levels respectively illustrate
the progress achieved and identify the remaining gaps.
These gaps must be closed by the mid-2030s.

The Armed Forces face the challenge of having to
continuously adapt their performance level to the rapidly
evolving developments in space, as well as to innovations,
new technologies and emerging systems. Research and
development activities play a key role in this process,
conducted in close cooperation with national and
international partners.
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- Capabilities and
Capability Gaps

The following chapter describes the services and capabilities required by the
Armed Forces to fulfil their missions. The starting point is the doctrinal founda-
tion established in the preceding chapter. It outlines the capabilities that already
exist or currently being developed and identifies the capability gaps that must be
addressed by the mid-2030s.

5.1 Ever-Changing Requirements

By the 2030s, the Armed Forces will possess enhanced capabilities across all
operational domains. At the same time, they must continuously adapt their per-
formance level to the rapid developments in outer space and to the accelerated
build-up of new capabilities. Numerous simultaneous innovations can be expect-
ed, thus significantly complicating anticipation.

To develop individual capabilities, the Armed Forces need to work within a plan-
ning horizon of no more than five years. Breakthroughs in technologies, systems
or applications can occur unexpectedly at any time and have the potential of fun-
damentally altering operational requirements within very short periods of time.

The overall performance level is also influenced by costs and budgetary con-
straints. This makes it essential to identify and exploit favourable opportunities
quickly, particularly through in-house development activities conducted in coop-
eration with partners from academia, industry and international projects.

5.2 Derivation and Development of Operational
Capabilities

The Armed Forces have defined their operational capabilities in the space domain
through detailed planning, theoretical validation of operational concepts and co-
ordination at defence level. These five defined capabilities are just some of a to-
tal of forty operational Armed Forces capabilities, which form an integral and co-
herent whole when combined. The capabilities were developed independently of
existing structures, systems or products and are based solely on the operation-
al requirements of the Armed Forces, particularly with regard to mission accom-
plishment by combat and combat support units. These capabilities have been de-
veloped from the ground up and, in their current form, do not exist elsewhere, not
even within established space organisations. Due to their innovative character,
they require targeted advancement and deliberate implementation.
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53 Space Situational Awareness (SSA/SDA)

5.3.1 Desired State and Current State

The Armed Forces require a comprehensive and continuously updated space sit-
uational picture to support anticipation, planning and force protection at all levels
of command. The desired capability level is daily surveillance of the space envi-
ronment in order to obtain information on orbital parameters, capabilities, appli-
cations, conditions and on the specific activities of satellites.

In the field of Space Situational Awareness, the Armed Forces already hold foun-
dational competencies. Applications, systems and databases are used that have
been developed with the support of civilian providers in the field of observation.
The resulting situational picture and its associated products such as daily, week-
ly and monthly reports are internationally recognised.

5.3.2 Benefits for Third Parties

In accordance with the principle of subsidiarity, the products and applications
developed by the Armed Forces in the field of space situational awareness may
also be used by civilian organisations. The Armed Forces currently provide the
following services:

— Prediction of reconnaissance satellite overflights that could observe sensi-
tive activities. This service supports the self-protection of third parties and
provides insights into cases of industrial espionage or other forms of recon-
naissance conducted from space.

— Collision warnings for satellite operators. The related data are also use-
ful for ongoing investigations concerning liability and insurance matters, as
they enable the reconstruction of collisions, near-miss events or impacts in
urban areas through simulations and analytical calculations.

— Monitoring of Swiss satellites and satellites used by Switzerland to predict
or detect potential hazards and threats. This contributes to the Confedera-
tion’s ability to fulfil its responsibilities in this domain.

The Armed Forces also make their space situational picture available to interna-
tional partners, for instance in cooperation with other armed forces or within pub-
lic and private initiatives aimed at promoting the sustainable use of orbital regime.

5.3.3 Capability Gaps

The most significant gap in the area of space situational awareness lies in the ac-
quisition of positional data for objects in orbit, such as satellites and space debris.
At present, the Swiss Armed Forces obtain orbital data from the United States
Space Command, but this data is not always reliably available and is often unveri-
fied. Furthermore, it does not include information on classified satellites. In the fu-
ture, an increasing proportion of data from large constellation operators such as
SpaceX and OneWeb will be integrated into the national space situational picture.

Since 2018, the Armed Forces have been cooperating with the University of Bern
to enable the observation and characterisation of satellites. In collaboration with
Swiss industrial partners, they have also developed their own sensors and proto-
types of functional ground-based observation stations. However, the current ob-
servation of orbital regimes and the automated evaluation processes do not yet
meet the requirements necessary to achieve a real-time and comprehensive un-
derstanding of the situation in space. At present, the Armed Forces continue to
be limited to the observation of individual satellites and the use of international
databases and cooperative data sources.
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5.4 Earth Observation (IMINT/ELINT)

5.4.1 Desired State and Current State

Earth observation is a key instrument for the Armed Forces. Space-based infor-
mation on events occurring on Earth is crucial to support all levels of command
in the planning and execution of operations. Satellite imagery provides essen-
tial information on terrain, adversary activities, troop movements and critical in-
frastructure.

The primary requirements originate from tactical formations, which depend on
targeted and timely products for their decision-making cycles. The command and
information systems rely on up-to-date geospatial data. The desired capability
level includes reconnaissance and surveillance of areas of interest with ten to
twenty overflights per day. To detect changes and identify signatures, high-res-
olution optical imagery needs to be combined with radar imagery of high to me-
dium resolution and signal intelligence data.

At present, the Armed Forces do not possess their own satellites. The acquisi-
tion of satellite imagery, mainly in the visible spectrum, is currently conducted
through the Swiss National Point of Contact for Satellite Images (NPOC) operat-
ed by swisstopo using commercial providers. Imagery from the CSO satellite sys-
tem3®8 obtained through a cooperation agreement with France has become avail-
able since 2025.

In parallel, the Armed Forces, in collaboration with Swiss industrial partners, have
developed a platform that utilises artificial intelligence for automated image anal-
ysis and change detection. This platform enables tactical units to efficiently han-
dle large quantities of satellite imagery. It has been deployed as a developmental
prototype with selected units since 2021 and will be gradually introduced across
the Armed Forces.

This represents a logical development sequence, as analytical capacity must be
established before sensor data can be processed and operational conclusions
drawn.

5.4.2 Benefits for Third Parties

The capabilities of the Armed Forces in the field of Earth observation are also set
to be used by other federal authorities, as well as by civilian authorities at canton-
al and municipal levels. In particular, swisstopo will have full access to the data.

The following services are planned:

— Reconnaissance and surveillance of sensitive areas and objects in sup-
port of security-related tasks of the Federal Intelligence Service (FIS), civil-
ian authorities such as the Federal Office for Customs and Border Securi-
ty (FOCBS), the Federal Office of Police (fedpol) and the Federal Office for
Civil Protection (FOCP).

— Monitoring of national infrastructure, activities and areas in support of pub-
lic functions such as spatial planning, resource management and disaster
prevention.

88 Bilateral cooperation: SR 0.514.134.911. Framework Agreement of 20 June 2023 between the Federal Depart-
ment of Defence, Civil Protection and Sport of the Swiss Confederation and the Minister of the Armed Forces of
the French Republic on bilateral cooperation for the utilisation of the “Composante Spatiale Optique” (CSO) sat-
ellite system.
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— Reconnaissance and surveillance of areas of interest abroad during crises
that are relevant to Swiss interests, in the context of the activities of diplo-
matic missions, development cooperation, humanitarian aid or the support
of local partners.

5.4.3 Capability Gaps

At present, the Armed Forces are entirely reliant on foreign partners for Earth
observation and lack even minimal autonomy in national defence operations.
Through cooperation with France, the CSO satellite system will provide high-qual-
ity products for strategic-level tasks in the future. However, for tactical purposes
such as reconnaissance, surveillance and observation, these capabilities must be
significantly expanded. Existing gaps must be closed, particularly in the area of
continuously available services that are independent of time of day and weath-
er conditions and that directly support defence requirements. The capability to
generate space-derived information in an autonomous manner through nation-
al sensors does not currently exist and must be created as a matter of priority.

5.5 Satellite Communications (SATCOM)

5.5.1 Desired State and Current State

Through satellite communications, the Armed Forces aim to improve the availa-
bility of their existing communication assets and to establish redundancy with-
in their networks. The concept foresees a combination of Fixed-Satellite Servic-
es (FSS) and Mobile-Satellite Services (MSS). These services provide communi-
cation links between satellites, ground stations and user segments®® or between
satellites and aircraft. Such links are considered highly secure and are also used
for the control of the space segment, i.e. of satellites themselves. The use of ra-
dio frequencies must be coordinated internationally.

The desired capability level of the Swiss Armed Forces comprises the following

objectives:

— Permanent broadband coverage across Switzerland and neighbouring bor-
der regions to ensure networked connectivity between formations and ma-
jor systems, with global coverage available at regular intervals at reduced
capacity.

— Regular to permanent coverage with narrowband®° to broadband connec-
tions to support the networking of personnel and platforms.

In preparation for the future development of capabilities in the telecommunica-
tions domain and as part of the Army Telecommunications Project, a process for
the international coordination of five orbital positions for Swiss satellites in geo-
stationary orbit has been initiated with the International Telecommunication Un-
ion (ITU) through the Federal Office of Communications (OFCOM). Since this pro-
cess may take up to seven years to complete, the implementation options to close
the current capability gaps in satellite communications may need to be adapted
to evolving circumstances.

89 For example, end devices, systems, users, etc.
90 Please refer to the glossary
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Interactions among Orbital Regimes
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This figure illustrates the interaction of satellites in low Earth orbit, for example D2D or reconnaissance sat-
ellites. They can transmit data to Earth either directly or via communications satellites in geostationary or-

5.5.2 Benefits for Third Parties

The Armed Forces may also make their satellite communication capabilities avail-
able to third parties. Significant synergy potential exists within the Mobile Broad-
band Security Communication System (MSK) project, which aims to replace the
Polycom security radio network by the end of 2035. Satellite communications can
serve as a redundancy component within the MSK to enhance the endurance and
resilience of the overall system.

All organisations involved in the project will benefit from this approach, including
the police, fire and rescue services, medical emergency services, other civil pro-
tection organisations and operators of critical infrastructure.

In peacetime and outside periods of assistance or active service, the Armed Forc-
es will utilise only a portion of the available capacity of the intended satellite com-
munication systems. The remaining capacity may be used by civilian partners, for
example for the provision of telecommunications services.

5.5.3 Capability Gaps

At present, the Armed Forces have only limited access to space-based communi-
cation links. The necessary space segment services, as well as the correspond-
ing ground and user segments, are not yet available. The establishment of these
capabilities is partly covered in the Army Telecommunications Project, for which
the foundational requirements and specifications are currently being developed.
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5.6 Precision Navigation, Timing and Positioning (PNT)

5.6.1 Desired State and Current State

The Armed Forces require Global Navigation Satellite System (GNSS) signals
under all operational conditions in order to employ remotely controlled systems
and precision-guided munitions, to conduct air traffic control services through
skyguide and to command and manoeuvre military formations. The objective is
to maintain the capability of continuously verifying the accuracy and availabili-
ty of geopositioning signals in both spatial and temporal dimensions. The Armed
Forces also seek to ensure the precision of positioning data within Switzerland
for the deployment of military assets.

At present, the Armed Forces lack the means to guarantee the availability and ac-
curacy of GNSS signals through alternative PNT systems. The AGNES network
operated by swisstopo continuously provides GNSS signals for national survey-
ing purposes and receives and monitors signals from GPS, Galileo, GLONASS
and Beidou. Under the umbrella of the National Geoinformation Strategy®, AG-
NES is utilised for both civilian and military requirements. The accuracy of posi-
tioning is excellent and suffices in peacetime military applications, but the ser-
vice was not designed for use under national defence conditions.

Switzerland has signed an open-ended Cooperation Agreement with the Europe-
an Union that sets out to guarantee access to all European GNSS services®2. To
utilise the Public Regulated Service (PRS) of Galileo, which is highly relevant for
security authorities and the Armed Forces, an additional agreement is required.
Since the procurement of the F/A-18 Hornet fighter aircraft, the Armed Forc-
es have also been authorised to access the most precise military signals of the
GPS (M-Code), which enable more accurate and interference-resistant naviga-
tion compared to the publicly available signals.

5.6.2 Benefits for Third Parties

The capabilities of the Armed Forces in the field of precision navigation may also
be made available to third parties, such as other federal agencies or emergency
services. This not only serves as a complementary or redundant capability, but
also as a means of strengthening the resilience of their systems and operational
elements during special or extraordinary situations.

5.6.3 Capability Gaps

The Armed Forces currently use the terrestrial AGNES network as a reference
system. AGNES is an unprotected network and is not secured against electro-
magnetic or kinetic interference, which makes it vulnerable to disruption. Even if
specifically reinforced, such measures would not guarantee full protection. Con-
sequently, additional reference signals will be required in the medium term.

91  Swiss Geoinformation Strategy from 2 November 2020.
92 See section 3.4
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5.7 Defensive Counter-Space (DCS)

5.7.1 Desired State and Current State

Defensive Counter-Space refers to measures that defeat or protect against ad-
versary space-based military systems. The threat may originate from military or
civilian systems that an adversary employs regularly and intensively in support
of military operations. The desired capability level is as follows:

— Selective to continuous measures to shield formations and assets from
space-based sensors and to protect them.

— Selective measures to disrupt and restrict unwanted space-based capabili-
ties.

— Selective measures to protect national satellites against risks and threats
through surveillance and manoeuvres.

The Armed Forces have developed an application for the tactical level that cal-
culates reconnaissance satellite overflights. The application also provides rec-
ommendations for the concealment of military systems and activities, particu-
larly during movement. This tool is regularly used by personnel to protect criti-
cal information. A simplified demonstrator version®® has already been tested by
troops during field trials.

At present, the Armed Forces possess no capabilities for active reversible meas-
ures, except for degrading ground-based space systems using their existing pre-
cision strike capabilities against terrestrial targets.

One option that can be deployed in response to imminent collisions or intercep-
tion trajectories is the execution of evasive manoeuvres. In such cases, the af-
fected satellite must be capable of adjusting its orbit or position accordingly.

5.7.2 Benefits for Third Parties

Certain capabilities in the field of Defensive Counter-Space may also be used by
third parties. Private-sector actors can be instructed by the Armed Forces in how
to protect themselves against space-based reconnaissance. An example is indus-
trial espionage, in which a company'’s activities are monitored®# by another actor.

5.7.3 Capability Gaps

The application mentioned above constitutes only part of the required capabili-
ties in the area of passive measures and must be further developed. No compe-
tencies currently exist for generating effects against adversary space-based sys-
tems or for self-protection in space. These competencies must be built up pro-
gressively over the coming years.

93 Please refer to the glossary
94 Including the thermal range, for example infrared, near-infrared, etc.
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6

Approaches to Strengthening Defence Capabilities -

To close the capability gaps in the space domain, the
Armed Forces pursue a partnership-centred strategy.
The objective is to build operational dual-use capabilities
jointly with national industry and universities in order
to strengthen defence capability. This approach is
complemented by targeted procurement and cooperation
agreements.

Through this partnership model, the Armed Forces can
draw on Swiss expertise and flexibly exploit technological
developments within the dynamic environment of the
space industry. This requires agile internal structures. By
cooperating with international partners, in particular with
the European Space Agency (ESA), the Armed Forces
can apply global standards and reduce costs. Throughout
the process, they can continue to retain full autonomy
over core military functions and make targeted use of
innovations from the private sector and from research.
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. Approachesto
Strengthening Defence
Capabilities

6.1 Considerations for Closing Capability Gaps

Chapter 5 described the capability gaps of the Swiss Armed Forces in the space
domain. When defining measures to close these gaps, the central criterion is the
extent to which they strengthen defence capability. Key factors include autono-
mous control of systems under all conditions and the dual-use character of ca-
pabilities. The resources available over the next twelve years will likely not suf-
fice to build the intended capabilities autonomously, particularly with regard to
national systems in Earth observation and satellite communications.

Where economically sensible, the Armed Forces will therefore pursue partner-
ships. These will primarily include contractual arrangements with commercial
companies or institutions operating at the national or international level. The ob-
jective is to build operational capabilities on a joint basis in the fields of space
situational awareness, Earth observation, satellite communications and preci-
sion navigation. In such partnerships, the Armed Forces may take responsibili-
ty for satellite control while utilising the partner-provided services, as stipulated
in the agreement. The partner organisation will utilise the contractually defined
services in accordance with its own requirements. Responsibility for the opera-
tion and provision of the respective services will be clearly allocated between the
partners, with resulting synergies serving other public law institutions in Switzer-
land and abroad.

This partnership-oriented approach does not exclude alternative methods. Na-
tional and international cooperation®s, the use of commercial services, or procure-
ment in the traditional sense continue to be possible depending on the situation.
The aim is to achieve the best possible outcome in light of the available budget
and the dynamic development environment of the space industry.

Additional focus areas:

— Transformation through adaptive development: The Armed Forces react
rapidly, flexibly and incrementally to changes in the technological environ-
ment and to any deterioration in the security situation.

— Innovation through technological progress: Digitalisation enables the
Armed Forces to obtain more comprehensive and accurate information and
to gain an advantage in knowledge and decision-making.

— Intensification of international cooperation: The Armed Forces benefit from
the experience and standards of other armed forces while contributing to
Europe’s access to space and to security in Europe.

95 Cooperative arrangements allow parties to contribute their resources and capabilities on a project-specific basis
and to share information to achieve mutual beneficial outcomes. Unlike partnerships, cooperative arrangements
are less binding and may proceed without formal legal agreements. See also the glossary.
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Personnel, financial and infrastructure considerations are included within the gen-

eral concept, with particular attention being paid to the use of national competen-

cies and capabilities. The following principles guide the methodological approach:

— Flexibility: Capability development can be adapted over time when new op-
portunities arise that were previously considered unrealistic.

— Standardisation: To ensure interoperability with other European armed forc-
es and with NATO, the Armed Forces adhere to international standards, in
particular Federated Mission Networking (FMN).

— International cooperation: Projects are systematically assessed for potential
cooperation, for example with the European Space Agency (ESA), the Euro-
pean Union (EU) or other states, for the purpose of creating and exploiting
synergies and to reduce development costs.

— National synergies: Synergies with other federal offices and public authori-
ties are examined and utilised wherever possible.

6.2 Direction of Capability Development

6.2.1 Space Situational Awareness

Partnerships with Swiss companies enable the Armed Forces to independently de-
velop software and hardware. The establishment of national infrastructures such
as observation stations serves to strengthen competence in the generation and
operation of the space situational picture within Switzerland and ensures contin-
uous system availability. The space situational picture is also set to be expanded
through the integration of publicly available data.

For future international cooperation, Switzerland must negotiate bilateral agree-
ments to enable the Armed Forces to access relevant data and information, for
example through EUSST.

Information obtained from commercial providers for the space situational picture
can be very costly in the long term. Service providers are usually specialised in
specific sensor types and cover neither classified satellites nor the full spectrum
of required information. They can therefore complement, but not replace, na-
tional partnerships.

6.2.2 Earth Observation (IMINT / ELINT)

Partnerships in Earth observation make it possible to share the costs for the de-
velopment, production and operation of imagery and signals intelligence satel-
lites. Through an iterative and agile development process, the Armed Forces can
provide direct feedback to industry, enabling tailored solutions that also include
contributions from foreign suppliers.

The autonomous and automated analysis of satellite data for Earth observation
remains the responsibility of the Armed Forces. Through cooperation opportuni-
ties via the European Space Agency (ESA) and agreements with third states, they
can expand operational capabilities more rapidly, from the provision of imagery
and signal data to the delivery of fully analysed products. Space-based sensors
are used on a joint basis by the partners.

An international military cooperation framework cannot rely exclusively on NATO,
since NATO does not possess its own assets for this purpose. Cooperation with
neighbouring countries and other states in the field of Earth observation would
be very costly in the short term and would not meet the spatial or temporal re-
quirements of the Armed Forces. Cooperation through the ESA is therefore pref-
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erable, as it supports interoperability and sovereignty and enables shorter laten-
cies in Earth observation and, where appropriate, in satellite communications.

6.2.3 Telecommunication (SATCOM)

Nationally procured space-based communication assets allow the Armed Forc-
es to ensure broadband transmission of data and information. This is done in
close cooperation with the authorities and organisations for rescue and securi-
ty (BORS), with partners from civil protection and with operators of critical in-
frastructure. Synergies can be leveraged with ongoing projects such as MSK,
SDVS and MzD?®8.

Nevertheless, if Switzerland were to focus exclusively on national resources, it
could miss opportunities arising in the European context. Redundant systems
are indispensable in the communications domain. Access to relevant internation-
al standards, for example data formats and waveforms, must be ensured even in
the case of a purely national development.

6.2.4 Precision Navigation, Timing and Positioning (PNT)

Fewer alternatives are available in the PNT domain than in other operational ca-
pabilities. The Armed Forces depend on international cooperation to gain access
to PNT services and signals. They also participate in international agreements
that regulate their freedom of action in this field.

In addition to international cooperation, the Armed Forces must initiate nation-
al projects to verify the precision and authenticity of PNT signals. They are co-
operating with swisstopo to ensure the accuracy and availability of signals under
all operational conditions. One possible form of international cooperation is the
provision of verified PNT signals for other actors.

The AGNES network operated by swisstopo, in combination with space-based
PNT systems, provides high resilience and constitutes a central element of na-
tional cooperation.

6.2.5 Defensive Counter-Space (DCS)

The Armed Forces intend to preserve their autonomy through appropriate coun-
ter-space measures. To ensure defence capability, they must plan and imple-
ment a range of self-protection and concealment measures. This will enable the
Armed Forces to mitigate adversary space-based effects through active or pas-
sive measures.

Autonomous capabilities should be developed and employed in parallel with co-
operation with national industrial partners and public authorities. The implemen-
tation of counter-space measures can also be supported by international mili-
tary cooperation.

6.3 Outlook and Development Opportunities

Given modern conflict scenarios and the growing primacy of software in deployed
systems, the Armed Forces and industry must jointly address requirements for
adaptability and endurance. This will enable them to develop solutions and sys-
tems that deliver optimal cost-benefit performance and commercial viability, while

96 MzD: Mitnutzung zellularer Datenfunknetze (Shared use of cellular data networks)
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preserving stability of participating companies and the long-term availability of
Armed Forces capabilities.

If civilian infrastructure for space activities is utilised by the Armed Forces during
armed conflict, this infrastructure could potentially become a legitimate military
target. Preventive measures are therefore required to ensure compliance with the
rules protecting civilian objects and populations and with the principle of passive
precautions?’. Civilian partners should be integrated in peacetime, with particu-
lar attention paid to data protection and self-protection.

Developments beyond a five-year horizon cannot be predicted with precision,
which makes continuous monitoring of technological and industrial trends essen-
tial for the Armed Forces to identify and exploit opportunities in time. The planned
partnership model works well in this regard, as commercial partners adapt in real
time to market dynamics. Cooperation with peer states in expert organisations
such as ESA can complement this approach.

The development, production and operation of systems across mission areas re-
quire close and flexible cooperation between the Armed Forces and partners up
to and including full integration. The Armed Forces require agile structures with
short delivery cycles. This can transform the relationship between the Armed
Forces and industry. The traditional model, in which the Armed Forces act as the
sole demand authority and industry as supplier, is evolving toward partnerships
where all parties contribute continuously to the development and deployment of
new products and services.

The goal of partnerships is to guarantee the availability of key competencies
and components of the Swiss space industry even under national defence con-
ditions. With the Armed Forces as an anchor customer, Swiss suppliers can build
a solid business case and reinforce their participation in European programmes
and their presence in international markets and vice versa. Existing competen-
cies need to be fostered in line with Armed Forces requirements. New capabil-
ities and competencies will only be developed if they provide operational value
to the Armed Forces while simultaneously enhancing the international competi-
tiveness of Swiss suppliers.

In any case, an assessment will be made to determine whether a partnership is
economically sustainable, whether the purchase of services or cooperation with
other states would be more effective, or whether parallel participation in Euro-
pean programmes is warranted. If development timelines delay the availability of
operational capabilities from an economically viable partnership, the Armed Forc-
es may rely on external services to bride the gap. Although this solution may be
a viable one in the short term, it can often prove costly over time and may not
be fully accessible in a conflict situation, which could restrict the Armed Forces’
freedom of action.

97 Referto Art. 58 ZP Ip
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6.4

Opportunities and Weaknesses of the Chosen
Approach

Evaluation of the chosen approach reveals both opportunities and weaknesses:

Opportunities

Swiss innovation and expertise:

Through cooperation with universities and commercial partners, the Armed
Forces gain access to specialised Swiss know-how and technologies. These
partnerships promote continuous knowledge exchange and generate inno-
vative solutions for operational capabilities that are tailored to the needs

of the Armed Forces and simultaneously support civilian applications un-
der the dual-use concept. This form of cooperation strengthens the com-
petitiveness of the companies involved and the Swiss space industry as a
whole.

Agility and flexibility:

The partnership model increases the flexibility of the Armed Forces. Com-
mercial partners respond more quickly to new requirements and technolog-
ical developments than is typical under a traditional procurement approach.
This improves efficiency and adaptability, which are prerequisites for the
Armed Forces to keep pace with the rapid development of the space sector.

Military training and know-how:

The participation of universities supports the education and recruitment of
young talent and the development of future specialists in space technolo-
gy, including within networked projects. National partnerships can also pave
the way for international cooperation to further expand Switzerland’s capa-
bilities in the space sector.

Costs:

Since Switzerland does not possess the resources to develop space-based
capabilities entirely autonomously, partnerships are an economically sensible
approach. They promote national synergies and international cooperation,
particularly with ESA, enabling the Armed Forces to reduce costs and lever-
age technological advances. When external services are used to close capa-
bility gaps in the short term, this is done with a view to achieving long-term
strategic objectives and cost control.

Weaknesses

Dependence:

As not all capabilities are available domestically, Switzerland needs to rely
on foreign partners, which has the potential of restricting national sover-
eignty in the space domain. This can be seen, for example, in the launch

of vehicles to place satellites into orbit. Divergent objectives and priorities
among universities, commercial companies and the Armed Forces may lead
to conflicts of interest.

Cyber-Risks:

Sensitive information and technologies may be exposed when shared with
private or foreign partners. The principles of the Armed Forces’ integral se-
curity and robust cyber security are therefore fundamental.
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— Reluctance of potential partners and dependence on existing partner:
One potential weakness is that partners may access contractually agreed
capacities freely and without restriction under normal conditions, but these
capacities would be entirely needed by the Armed Forces during a conflict.
This could deter suitable partners when it comes to considering coopera-
tion, particularly if such a scenario is incompatible with their commercial
objectives. Economic factors may result in insufficient order books to sus-
tain required expertise and technology. Certain business models could also
undermine the long-term viability of a partnership, further constraining co-
operation.

From the current perspective, the opportunities outweigh the weaknesses. Tak-
ing these weaknesses into account, a risk-based assessment should be conduct-
ed for each project to close the capability gaps, and this assessment reviewed
jointly with experts from other federal offices. Where necessary, projects must
be adapted to the results of the assessment.
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7

Implementation

Through interdisciplinary cooperation, the Armed
Forces can systematically develop products
across multiple generations. Agile and iterative
cycles enable flexible responses to change, cost
reduction and shorter production timelines. On the
infrastructure level, the Armed Forces will invest
in ground and observation stations, reception and
control facilities, and in improving the resilience of
their systems against interference. In cooperation
with universities, they will also develop training for
space specialists. Beginning in 2026, the Armed
Forces are set to consolidate their competencies
within the newly established Space Competence
Centre under the Air Force. The financial ceiling for
developing these capabilities and operating them
over a period of twelve years is approximately 850
million Swiss francs.
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. Implementation

In developing its operational capabilities in the space domain, the Armed Forc-
es utilise a design-to-cost approach®® that has become increasingly important in
the New Space era, while retaining traditional methods as a fallback option. This
approach is characterised by innovation and continuous adaptive development,
allowing operational capabilities to be created and maintained for the long term.
The implementation of individual sub-capabilities often varies.

Generally speaking, the Armed Forces rely on national and international partner-
ships for the space situational picture, Earth observation satellite communications
and dual-use cooperation with ESA and the EU. This is supplemented by target-
ed procurement and outsourcing to commercial providers. The military charac-
ter of Defensive Counter-Space measures results in their implementation being
primarily executed in-house. For operational capabilities in Precision Navigation,
Timing and Positioning (PNT), national cooperation arrangements are employed.

In the medium term and working within the parameters of a constitutional frame-
work, the Armed Forces will also participate in international military cooperation
agreements. This will open up new opportunities for collaboration in Europe while
reducing reliance on foreign commercial providers.

The following approach is regarded as the optimum method to sustainably close

capability gaps:

— Partnerships with Swiss industry and universities, supplemented by interna-
tional cooperation agreements with agencies like the ESA, effectively lever-
age existing competencies and potential. Capability development proceeds
rapidly and efficiently.

— This enables incremental and agile adaptation to changing framework con-
ditions and ensures access to future technological developments and coop-
eration opportunities.

— By building autonomous space capabilities, Switzerland can play a key role
in international military cooperation and strengthen national defence capa-
bility.

The following three implementation steps are envisaged:

— The first step is for the Armed Forces to establish operational capabilities
in the fields of space situational awareness, Earth observation and satel-
lite communications. This needs to be conducted in close cooperation with
Swiss universities and industry and complemented by additional partner-
ships. The Armed Forces then assumes responsibility for concept develop-
ment, system development and operational employment to facilitate spe-
cialist training and system competence.

— In a second step, all operational capabilities are further developed in paral-
lel. Qualitative gaps, including those in precision navigation and defensive
counter-space, are largely addressed through international cooperation,

98 Under this method, a product’s costs are fixed during the development phase. All decisions on the design, mate-
rials and processes are taken to achieve the defined cost targets.
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though quantitative gaps remain. All relevant space functions can be exe-
cuted independently in operations by the Armed Forces.

— The third step involves bringing the build-up phase to a successful conclu-
sion in qualitative and quantitative terms. Operational capabilities can then
be fully integrated into the Armed Forces, where they become a fixed com-
ponent of operational readiness. The space domain ultimately serves as a
force multiplier for the other operational domains, in particular land and air.

7.1 Doctrine

The doctrine for the planning and execution of space operations will be devel-
oped by the end of 2026 and will primarily focus on the contribution of space to
the multi-domain approach. Terminology, procedures and requirements will be
defined to ensure interoperability and compatibility of systems and products in
national and international cooperation frameworks. The doctrine will also estab-
lish the architecture required for integrating civil and commercial partners into
defence activities.

The fluidity of the boundaries between development, operation and employ-
ment means that close coordination between the Armed Forces and their part-
ners is essential. It requires the Armed Forces to operate national satellites over
the long term and to further strengthen international cooperation to expand de-
fence capability.

7.2 Enterprise

The Armed Forces pursue a dual civil-military strategy in the space domain, which
requires corresponding enterprise development. When it comes to planning and
implementing the sub-projects for building operational space capabilities, the
Armed Forces work closely with entities within the DDPS and other federal offic-
es, in particular OFCOM and SERI.

The fundamental objective is to deliver each sub-project on schedule and to en-
able wide-ranging application of all products derived thanks to these capabili-
ties. International cooperation supports the design and development of systems.
During operations, however, the Armed Forces must be able to act independent-
ly of foreign partners.

7.3 Organisation

A Space Command is set to be established within the Armed Forces in 2026 for
the purpose of facilitating the conception, development and deployment of op-
erational capabilities in the space domain. It will be primarily structured as a mili-
tia formation and incorporated into the Air Force. For the planning and operation
of space and ground segments, the organisation will work closely with the feder-
al administration, Swiss industry and universities. A new function for space spe-
cific tasks will also be created.

The Space Command will represent the interests of the Armed Forces in the use
of orbital regimes and in satellite control and will operate the corresponding sys-
tems. It will be responsible for operating space and ground segments and for de-
livering services to other Armed Forces formations and to partners. It will also rep-
resent the Armed Forces in cooperation with other armed forces.

a4
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Regulatory aspects will be handled in cooperation with SERI, SEPOS, the FDFA
and OFCOM, including challenges related to radio regulation.®® For the plan-
ning, development and deployment of operational capabilities, spectrum regu-
lation must be considered from the conception phase as this can decisively in-
fluence system selection. The Cyber Command and OFCOM will therefore be in-
volved from the outset.

Adoption of the new Federal Act on Space Activities'°° will enable the Federal
Council to establish a new military supervisory authority to oversee space activ-
ities conducted by military administrative entities.

7.4  Military Training

Execution of the military tasks within the Space Command requires specific tech-
nical training. The space specialist career path is particularly suited to individuals
with competencies in space technology, computer science, mathematics, phys-
ics and engineering. Service members are admitted through a selection process
during initial military training. Once they have completed basic training, they ad-
vance to the space training programme. Following practical field-oriented train-
ing, space specialists go on to serve within the Space Command.

Military training is conducted in cooperation with universities and industry and
should also receive civilian recognition. The Space Campus that has been estab-
lished will be further developed as a platform for cooperation among partners,
the primary aim being to promote joint projects on space-based capabilities. In
addition, selected space specialists will participate in international training pro-
grammes, for example within NATO.

To attract young talent for the Space Command at an early stage, the Armed Forc-
es are currently exploring the merits of a pre-service training pathway starting at
the age of sixteen. This could potentially include satellite observation in coop-
eration with the Swiss Astronomical Society and other institutions. Lateral entry
with suitable prior knowledge and experience is another option.

7.5 Material

The Armed Forces typically acquire materiel over longer cycles that include test-
ing, procurement, introduction, utilisation and decommissioning. These cycles are
not suitable for space-based systems, which require a more flexible approach. The
Armed Forces intend to systematically develop products across multiple gener-
ations through interdisciplinary collaboration and continuous design refinement.
The iterative methodology allows step-by-step improvement of products and ad-
aptation to new insights from testing, stakeholder feedback and technological ad-
vances. At the outset of this process, operational and functional requirements are
defined and validated through comprehensive system analyses and simulations.
This enables «Systems-and-Concurrent-Engineering»1%', as successfully applied
by ESA, SpaceX and others in combination with the design-to-cost approach.

99 Itis expected that radio regulatory coordination tasks will increase the workload.

100 See section 3.1.4

101 This engineering approach promotes the concurrent and integrated development of complex systems to optimise
efficiency and quality. All phases of the product life cycle, from planning and design through to production and
maintenance, are carried out in parallel and closely coordinated.



General Concept for the Utilisation of the Space Domain | Implementation

In short iterative cycles, technical features and production processes can be
continuously optimised, thereby bringing each product generation closer to its
final specifications. This method enables flexible adjustment to change, reduc-
es costs and shortens development timelines. New systems can thus reach op-
erational readiness faster than when traditional approaches are utilised. The en-
tire product life cycle is placed centre-stage. Defects or issues are identified and
resolved an early stage before they cause major problems in the hardware pro-
duced later. Each system serves as a prototype for the next generation and as a
demonstrator for the subsequent generation.

The Armed Forces work closely with armasuisse, OFCOM and SERI in the con-
cept phase to ensure that projects are feasible, cost-efficient and technologically
advanced. In cooperation with SERI, steps are taken to ensure that the Confed-
eration does not provide overlapping funding, given ongoing ESA programmes.

To achieve the desired agility, credits must be allocated with flexibility. For this
purpose, a base of annual funding is allocated to project planning, testing and
procurement preparation (PEB). Satellites, ground stations and specialised termi-
nal equipment should be handled through armament programmes (RP) and joint
projects financed with investments from industrial partners, other federal enti-
ties and international partners.

7.6 Personnel

The Space Command will be organised primarily as a militia formation. The pro-
fessional component will work in close cooperation with militia specialists while
integrating specific expertise from industry and universities. Experience gained
through training is intended to provide specialists with a professional perspec-
tive. Militia service should be compatible with civilian employment.

The military functions within the Space Command will cover three principal areas:
— Planning and command of operations

— Development of applications

— Employment and operation of ground stations

For the first two functions, work will be conducted in one of the operations cen-
tres, where specialists will control satellites and sensors, produce space situa-
tional picture products, exploit data from sensors, contribute to precision navi-
gation and plan defensive counter-space measures. These services will be pro-
vided to units, staffs and third parties.
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7.7 Finance

The financial ceiling for building operational capabilities and for operating them
over a period of twelve years, including personnel costs, is approximately 850
million Swiss francs. Of this, about 680 million are currently allocated to invest-
ments, which is low compared with conventional solutions. Innovative approach-
es are therefore required. From 2035 onward, the Armed Forces expect annual
costs averaging 50 million Swiss francs for further development and operation
of the systems. Expansion and renewal measures will be submitted to Parliament
within ordinary armament programmes and financed together with operating ex-
penses from the standard army budget. This estimate does not include possible
financial contributions by partners to specific sub-capabilities, which would re-
duce costs for further development and operation. Commercial success achieved
by partners could also have a cost-reducing effect.

7.8 Infrastructure

Ground stations constitute the terrestrial infrastructure of the Space Command
and will be operated throughout the year and around the clock. In addition to a
fixed site at the headquarters of the Space Command and a fallback option in a
protected facility, a further site is planned for dual use with partners. All sites will
be equipped to facilitate operations and training and the development and inte-
gration of operational capabilities into the command and information systems of
the Armed Forces.

Observation stations are another central element of infrastructure. They play a
key role in the creation and update of the space situational picture. These sta-
tions are currently operated in cooperation with commercial and scientific part-
ners and are partly financed by the Armed Forces. In the future, specific obser-
vation stations with optical and electromagnetic sensors will be established in
Switzerland. Site selection will be conducted by the Armed Forces in coopera-
tion with OFCOM. The Space Command will subsequently operate these systems
independently. In the final configuration, semi-mobile solutions will ensure resil-
ience and endurance in national defence.

Reception and control stations are additional essential ground facilities that must
be established and operated. In the medium term, the Armed Forces intend to de-
ploy the functions of fixed ground stations on semi-mobile systems within Swit-
zerland. Partnerships will also facilitate the operation of stations outside Switzer-
land, which will enable space data to be rapidly received and processed at any
time depending on the satellite position.

In the PNT domain, alongside securing access to PRS, the Armed Forces will re-
inforce the AGNES system together with swisstopo by the mid-2030s. This will
significantly improve AGNES reliability, performance and resilience and will re-
duce third-party interference with PNT-based systems and users. Capability gaps
in this area will be markedly reduced, although additional measures will be re-
quired to further increase AGNES resistance to interference.
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7.9 Security

Protection against hazards and threats in the space domain focuses primarily on
data security and force protection. To avoid collisions, the Armed Forces must
continuously monitor orbital regimes in the immediate vicinity of their satellites
and payloads.

Risks and threats originating in the cyber domain are equally relevant to the space
segment, the ground segment and the user segment. An end-to-end approach
is therefore required to reinforce systems and to ensure secure data transmis-
sion. Preparatory work will put the Armed Forces in a good position to establish
compatibility of data formats and protocols with their future command and infor-
mation systems. Systems will be aligned with international standards and there-
by be capable of providing data rapidly and securely. This will generate an infor-
mation advantage for the Armed Forces and enable data to be used for interna-
tional cooperation.
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»  Appendix

81 Glossary

Artificial Intelligence (Al)

A field of information sciences concerned with automating intelligent behaviour and machine
learning. Al aims to emulate human decision structures. Machine learning enables systems to
learn from data without explicit programming. Use cases include automatic pattern detection in
large datasets with subsequent action. In the Armed Forces, Al can accelerate and improve intel-
ligence analysis, automate logistics and planning, unlock new data sources and support da-
ta-driven decision-making.

Broadband links

Broadband satellite communication links provide high data rates that enable fast internet ac-
cess, high-definition streaming and the transfer of large data volumes. Their ability to transmit
substantial information in real time makes them essential for modern communications and al-
lows remote control of systems.

Constellations

An arrangement of satellites pursuing a common purpose. A formation where satellites maintain
constant spacing in the same direction is a satellite formation. Many constellations provide glob-
al coverage for services such as navigation and communications, where satellite footprints col-
lectively cover the entire Earth so that at any time a satellite is reachable subject to local condi-
tions.

Cooperation

The collaboration of two or more parties to accomplish shared tasks or achieve mutual benefit.
Parties contribute resources, capabilities and project-specific inputs, share information and act
on the basis of agreements and mutual trust.

Demonstrator

A model developed to demonstrate the function or utility of a new technology, product or con-
cept. It may be employed on Earth or in space within an In Orbit Validation (I0V) or In Orbit
Demonstration (I0D) context for technological purposes.

ELINT

Electronic Intelligence is the collection and analysis of non-communication electromagnetic
emissions. This includes radar and other electromagnetic signals used to identify adversary sys-
tems and analyse their function.

ESA

The European Space Agency is an intergovernmental organisation with twenty-three European
state members and was established to coordinate and execute joint space activities. Its strategic
aim is to increase Europe’s technological and political independence from other spacefaring na-
tions such as the United States, China and Russia, to secure autonomous access to space and to
promote competitiveness in science, research and development, and space programmes. Swit-
zerland is a founding member.

EUMETSAT

The European Organisation for the Exploitation of Meteorological Satellites is an intergovern-
mental organisation based in Darmstadt, Germany. Established in 1984, it has thirty member
states. Switzerland is a founding member and the depositary state of the EUMETSAT Convention.
EUMETSAT operates Europe’s meteorological space infrastructure, including geostationary and
polar orbiting weather satellites that collect Earth and atmospheric data for weather forecasting,
climatology, hydrology and environmental monitoring.

Flight Model

Recurring flight units built on the basis of a Protoflight Model (PFM) or a Qualification Model
(Qm).

GNSS

Global Navigation Satellite System. Encompasses multiple systems, including the United States
GPS, Europe’s Galileo, Russia’s GLONASS and China’s Beidou. GNSS provides global coverage
and supports applications in navigation, surveying, agriculture, aerospace and defence.

Graveyard orbi

An orbit to which end-of-life satellites or spacecraft are manoeuvred. It frees capacity in usable
geostationary or other heavily used orbital regimes and reduces collision risk with operational
satellites.

IMINT

Imagery Intelligence is the collection and exploitation of imagery. IMINT satellites produce
high-resolution images of the Earth’s surface for the reconnaissance and surveillance of military
and civilian objects. Sensors may be optical, infrared or radar. Optical sensors use the visible
spectrum. Infrared sensors collect imagery at night or in poor light. Radar sensors use electro-
magnetic waves to deliver imagery through cloud and fog. This data can also be used for civilian
applications.
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Multi-domain

A holistic approach to achieve resilience in volatile, uncertain, complex and ambiguous condi-
tions. Divisions, silos, stakeholders and domains are integrated to generate complementary syn-
ergies within a comprehensive ecosystem. In military terms, it denotes a method to counter
threats across levels and domains, preventive or immediate, scalable and proportionate, in con-
cert with partners, precise, concentrated and coordinated.

Narrowband links

Narrowband satellite communication links are energy and cost-efficient, offer a long range and
improved penetration, and are well suited for coverage of remote areas and the networking of
many devices. Their robustness against interference and operational simplicity makes them suit-
able for Internet of Things applications and for communications in challenging environments.

New Space

The commercial space sector characterised by new technologies, innovation and a stronger mar-
ket focus, which democratises access to space through new business models.

OFCOM

The Federal Office of Communications. OFCOM represents Switzerland in relevant international
regulatory bodies, including the European Conference of Postal and Telecommunications Admin-
istrations (CEPT), the International Telecommunication Union (ITU, a United Nations specialised
agency), at World Radiocommunication Conferences and in the standardisation bodies of the Eu-
ropean Telecommunications Standards Institute (ETSI). OFCOM also represents Swiss interests
in international satellite organisations such as the International Telecommunications Satellite Or-
ganization (ITSO), the International Mobile Satellite Organization (IMSQ) and the European Tele-
communications Satellite Organization (EUTELSAT IGO).

OODA-Loop

A decision model with the phases Observe, Orient, Decide, Act. It can be equated to the sen-
sor-to-shooter loop.

Operational capability

Describes the expression of capability across all operational levels.

Orbits

The trajectory of an object around Earth determined by eccentricity, inclination and altitude.
Common Earth orbits include:

- Low Earth Orbit (LEO): 160 to 2 000 km

= Medium Earth Orbit (MEQ): 2,000 to 35786 km

= Geosynchronous Orbit (GS0): 35786 km with a period of 24 hours

= Highly Elliptical Orbit (HEO): above 35786 km

Partnership

A structured relationship in which parties pool capabilities and resources, assume responsibility,
share risks and pursue long-term strategic objectives. Cooperation is binding and often governed
by legal agreements.

Positioning, Navigation
und Timing

A system that enables positioning, navigation and time synchronisation of objects. PNT under-
pins applications in navigation, geodesy, aerospace, communications and finance.

Protoflight Model

Serves as the first flight model and supports delta qualification. It need not be identical to sub-
sequent Flight Models or previous satellites if adaptations have been made.

Prototype

May be a Qualification Model or a precursor that assumes the role of a PFM to enable IOV for a
mission.

Public Private Partnership (PPP)

A contractually defined collaboration between the public sector and a private company. The objec-
tive is to perform public tasks more efficiently and effectively with private know-how and capital.

Qualification Model

A model used to qualify a complete satellite. It is not launched.

SATCOM Satellite communications are the transmission of data between two ground stations via one or
more satellites using the radio frequency spectrum. Commonly used frequency bands include Ku
band, C band and L band.

Space debris Objects in Earth orbit that no longer have a function. They pose risks to crewed and uncrewed

spaceflight and may reach Earth’s surface if not fully ablated in the atmosphere. As of December
2023, there were about 40 000 objects larger than 10 cm, one million objects between 1 cm and
10 cm, and 330 million objects between 1 mm and 1 c¢m in Earth orbit. Objects larger than 5 cm
can be continuously tracked.

Space Situational Awareness
(SSA)

The understanding and assessment of the space environment, including the position and motion
of satellites, spacecraft and space debris. SSA safeguards space activities by preventing colli-
sions, identifying threats and preserving mission integrity. Militarily it enables monitoring of po-
tential threats, coordination of defensive measures against anti-satellite weapons and preserva-
tion of communications and surveillance capabilities.

Space weather

Changes in the interplanetary and interstellar medium, especially within the near-Earth magneto-
sphere. Principal causes are solar wind and galactic cosmic radiation. Space weather poses risks
to crewed and uncrewed spaceflight and can cause reversible or irreversible damage to space
and ground systems depending on intensity.

System resilience

The ability of systems to withstand external disruptions and to return to their original state or re-
store essential functions.
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8.2 List of Abbreviations and Acronyms

Abbreviations Meaning Explanation / Remarks

or Acronyms

AGNES Automated GNSS Network for Switzerland A network of ground stations operated by swisstopo to receive GPS
signals.

ASAT Anti-Satellite Weapon Weapons designed to disable or destroy satellites.

ASTRA Bundesamt fiir Strassen Responsible for roads and motorways

BABS Bundesamt fiir Bevdlkerungsschutz

BAKOM Bundesamt fiir Kommunikation Regulates national spectrum use and manages the Swiss frequency
spectrum. Coordinates international radiocommunication projects,
including satellites and ground stations. Assigns frequencies where
possible, issues licences and manages orbital positions for Swiss
satellites.

DCS Defensive Counter Space Active and passive measures to protect against adversary attacks
or interference.

D2D Direct-to-Device A communications method in which data is exchanged directly be-
tween devices without passing through a central infrastructure
such as a server or router.

EDA Eidgenossisches Departement fiir auswar-

tige Angelegenheiten
EDI Eidgendssisches Departement fiir Inneres
EUSPA European Union Agency for the Space
Programme

EKF Elektronische Kriegsfiihrung

ESA European Space Agency Intergovernmental organisation for European space activities.

EUMETSAT European Organisation for the Exploitation Intergovernmental organisation operating Europe’s meteorological

of Meteorological Satellites satellite systems.

FMN Federated Mission Networking A strategic programme initiated by NATO in 2015 that federates na-
tional ICT infrastructures to enable more efficient and effective in-
formation exchange among states during combined operations.

GEO Geostationary Earth Orbit An Earth orbit at an altitude of approximately 35786 km with a 24-
hour orbital period.

GNSS Global Navigation Satellite System Global positioning systems such as GPS, Galileo, GLONASS or
Beidou.

GPS Global Positioning System A satellite system that provides positioning services.

IKT Informations- und Kommunikationstechnik

10V In-Orbit Verification A system is tested in space to confirm functionality and perfor-
mance under real operational conditions before routine service.
The objective is to establish operational readiness.

10D In-Orbit Demonstration A system is trialled in space to demonstrate that it works under
real conditions. The aim is to test new prototypes and technologies
in the space environment before further development.

IMINT Imagery Intelligence Image based reconnaissance using sensors in the optical, infrared,
radar or multi-spectral ranges.

ITU International Telecommunication Union United Nations agency for information and communication technol-
ogies.

KVR Kriegsvolkerrecht

LEO Low Earth Orbit

MEO Medium Earth Orbit

MND Militarischer Nachrichtendienst

NASA National Aeronautics and Space Administra- United States civil space agency.

tion
NATO North Atlantic Treaty Organization Intergovernmental military alliance.




General Concept for the Utilisation of the Space Domain | Appendix

NDB Nachrichtendienst des Bundes
NPOC Swiss National Point of Contact for Satellite Swiss point of contact for satellite imagery
Images
OSINT Open Source Intelligence
PNT Positioning, Navigation, Timing
QM Qualification Model See glossary
PRS Public Regulated Service Protected and encrypted Galileo navigation signal.
SATCOM Satellitenkommunikation
SBFI Staatssekretariat fiir Bildung, Forschung und
Innovation
ELINT Signals Intelligence See glossary
SDA Space Domain Awareness The aim of SDA is to obtain a comprehensive picture of the space
environment.
SSA Space Situational Awareness
SSO Sun-Synchronous Orbit A near polar low Earth orbit that maintains a constant local solar
time.
UNO United Nations Organization International organisation founded in 1945.
UVEK Eidgendssisches Departement fiir Umwelt,
Verkehr, Energie und Kommunikation
VBS Eidgendssisches Departement fiir Verteidi-
gung, Bevolkerungsschutz und Sport
WBF Departement fiir Wirtschaft, Bildung und

Forschung
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