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Viasat welcomes the opportunity to comment on BEREC's proposed work programme in 2023
(“Consultation”).! As a global industry leader, Viasat has been a strong promoter of responsible
practices and regulations designed to ensure that the shared orbital environment remains available
for all to use safely and equitably. Viasat welcomes critical initiatives proposed to be taken by BEREC
in 2023, including a workshop? on secure and reliable connectivity in Europe from low earth orbit
(LEO) satellite constellations. This Consultation and the planned workshop are timely and important
because we are witnessing an era of unprecedented activity and innovation in space, which requires
regulators to have a particularly sharp focus on ensuring the safe and efficient use and sharing of
scarce spectrum and orbital resources.

Viasat looks forward to supporting BEREC on the Draft Work Programme for 2023 outlined in the
Consultation. Viasat takes particular note of Section 1.6 of the Consultation regarding the workshop
on secure and reliable connectivity in Europe from LEO constellations and recommends a number of
topics that should be addressed in that workshop when considering the challenges raised by LEO
satellite systems.

Reliable access to both sufficient spectrum and other orbital resources are key drivers in the ability of
satellite services, to meet the evolving commercial, civil and military needs. A growing recognition
exists that there are constraints on the exploitation of LEO, which have been expressed alternatively
as environmental limits ® and “carrying capacity.”* Regardless of the terminology, the critical point is
that LEO (like all NGSO) orbital resources are limited and must be carefully managed to ensure that all
needs for satellite-based services can be met—including new applications for remote sensing/earth
observation, science, defence, position, navigation and timing, and communications, alike.
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1. Undue consumption of scarce spectrum and orbits.

At this early stage of the New Space Age, we are seeing a few actors in LEO staking claims to vast
amounts of spectrum and orbital resources in a manner that can hinder competition from, and
innovation by, others. These very real risks, include:

e Creating impermissible interference into GSO networks that interrupts broadband and direct-
to-home video (DTH) operations and reduces network capacity;

e Threatening equitable access by other NGSO systems to shared NGSO frequency bands; and

e |mpairing safe and reliable access to wide swaths of LEO that need to be shared with so others
can provide spectrum-based services.

Viasat has addressed these risks in greater detail in consultations with Member States, including
Ireland,” and commends BEREC to that detailed analysis. By addressing these risks now on a pan-
European basis, Europe can ensure that its policies keep pace with changes and innovations in the
space sector and that opportunities continue to exist for robust competition in the provision of
satellite-based services throughout Europe. These actions should include mitigating the risks of
interference from NGSO systems into GSO networks, and between NGSO systems, and ensuring that
the spectrum and orbital resources are shared equitably among NGSO systems.

2. Increasing orbital debris and collision risk.

Another challenge involves the growing amount of orbital debris in LEO and the increasing risk of
collisions.

European economy and society are increasingly reliant on space services (such as location services,
satellite-based media services, weather forecasting, and emergency services). This growing reliance of
GDP on space comes with the need to avoid and mitigate risks of disruption to space-based assets and
infrastructure from a growing amount of orbital debris, the growing congestion in LEO, and the trend
toward larger and more numerous LEO satellites, which increases the likelihood of collision events
that can disable and even destroy satellites, and also generate more orbital debris.®

Each collision in LEO will statistically lead to more collisions and ultimately can lead to a “belt of debris
around the Earth,”’ causing a series of self-sustaining collisions referred to as the Kessler syndrome,
which could make certain orbits unusable for critical civil, military and commercial space services.

One notable study commissioned by the U.S. National Science Foundation (NSF) indicates that it may
not be feasible to sustain the deployment of one large NGSO system over time as a result of these
dynamics. That NSF study forecasts a dramatic increase in both space collisions and new debris,
starting within just a few years; in the longer term, “satellites are destroyed [by collisions with debris]
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faster than they are launched.”® Another study concludes that “Kessler Syndrome is expected to occur
in low-Earth orbit around 2048 under recent historical sectoral growth trends, and may occur as early
as 2035 if the space economy grows consistent with projections by major investment banks.”®

Notably, the massive increase in LEO constellation sizes is driving an exponential increase in the
number of conjunctions (i.e., “close calls”) that a given constellation can be expected to experience
over time—dramatically increasing the likelihood of an in-orbit collision that would have devastating
impacts on space sustainability and safety.!® As one leading expert explains: “The law of very large
numbers will tell you that very low probability events can happen if given enough opportunities.”*!
However, no current rules or guidelines reflect the magnitude of these dangers.

The collision risk is further exacerbated by the documented failure rates of satellites in certain LEO
constellations: indeed, satellites that cannot maneuver cannot avoid collisions, and experiential failure
rates early in the life of one constellation demonstrate that it has not been capable of maintaining a
sufficiently low level of disposal reliability.}> Moreover, all potential collisions cannot be predicted,
and even where a satellite is maneuverable, all potential collisions cannot be avoided.®

Failures and collisions of this sort would affect far more than the satellites in the LEO constellation
itself. Failed LEO satellites, collisions involving LEO satellites, and the resulting debris fields, would
affect all individual satellites and constellations that occupy, or transit, the same or overlapping orbits,
potentially disrupting the operation of other critical satellite systems, including those in LEO and
beyond. And both failed satellites and catastrophic collisions would make the orbital environment
more crowded and dangerous and make access to space more costly and risky for others—including
satellites that provide DTH and broadband communications services (including those programs
exported by Europe to other countries), as well as those that provide critical space-based observations
for weather forecasting, climate monitoring, and earth sciences, and PNT.

These harms would also include the costs and risks related to designing NGSO satellites and
constellations to operate in a more crowded (and dangerous) environment, the risks and delays
associated with launching satellites into and through those crowded environments (on the way to
higher orbits, including GSO orbit), and the risks associated with deorbiting satellites through those
crowded orbits at end of life.
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Furthermore, in a landmark report, the Organization for Economic Cooperation and Development
(OECD) points to the growing risk of an irreversible environmental and industrial disaster in space.*
The deployment of large LEO constellations outside a clear framework and regulation for the
preservation of LEO, therefore, poses a potential direct threat to the function of key space-based
systems that are coming online now and which Europe may derive benefit in the future, such as
Galileo, Copernicus, and the new EU Secure Connectivity constellation, which in turn “would have a
direct impact upon the security, safety, economy and well-being” of citizens.?

3. Environmental harms.

The increased use of LEO is not without cost to the environment. The rapid development of large LEO
constellations risks multiple tragedies of the commons, including tragedies to ground-based
astronomy, Earth orbit, and Earth’s upper atmosphere.!® Those costs include: (i) the potential for
large quantities of satellites re-entering the atmosphere to damage the Earth’s atmosphere and effect
climate change through, among other things, radiative forcing,*” and depletion of the ozone layer,
increasing the risk of cancer and other negative health effects,® (ii) impairing critical optical and radio
astronomical research by disrupting the visible night sky,*° (iii) creating light pollution, with the
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resulting negative impacts on the health and quality of life of human and on plants and animals,? and
(iv) as NASA has emphasized, impairing the functioning of critical asteroid detection and defense
capabilities.?*

4. National security concerns.

Finally, we note potential implications for national security. Space is a vital component of any drive
towards the strategic autonomy of any nation, as it helps with situational awareness, decision-making,
and connectivity of technologies and systems, including with national security and defense
applications.

The recent ASAT test by the Russian Federation shows that hostile activities by sovereign actors in LEO
represent a very significant threat to the open and safe use of LEO. The same can be said of the risk
that space activities carried out by private actors can represent to all space actors, in particular
through the generation of a massive number of additional space objects and the corresponding risk of
collisions leading to debris creation and possibly to a Kessler Syndrome. According to an evaluation of
the debris generated by the Russian ASAT, a collision between two LEO satellites would generate a
similar dispersion of trackable and non-trackable debris in space.?? Orbits made unusable by space
debris would adversely affect defense and security applications in the same way as civil and
commercial use cases.

Moreover, the risk of business failure in this new environment is high, and business failures can leave
an operator with neither the ability nor the incentive to promptly deorbit failed satellites.

Europe should be particularly mindful of the risk that ‘out-of-scale’ projects in LEO like certain large
constellations could pose to sovereign European activities in and from space.
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Viasat commends BEREC's intention to understand and identify regulatory challenges arising from the
deployment of large LEO systems. To that end, Viasat looks forward to participating in the upcoming
workshop and providing insight into the critical issues described above, with a view toward facilitating
innovation and competition among a wide variety of GSO networks and NGSO systems; efficient
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spectrum use; advancement of European interests; and safe and sustainable use of LEO for
generations to come.



