Beyond Earth: Deep Research on the
Most Important Breakthroughs and
News in Space and Aerospace from the
Past 7 Days

1. Introduction: Building the Tools for a Multi-Planetary
Future

The past seven days in the space and aerospace sector have been defined not by singular,
isolated events, but by the palpable convergence of foundational technologies that
collectively advance the architecture of a sustainable, off-world economy. The overarching
theme is one of maturation and integration, where parallel advancements in heavy-lift launch,
in-space manufacturing, secure communications, and orbital infrastructure are beginning to
create a powerful, self-reinforcing cycle. This report provides a detailed analysis of these key
developments, moving beyond headlines to examine the underlying technical progress, the
strategic imperatives driving investment, and the long-term implications for both government
and commercial actors.

This week’s progress reveals an industry in a critical phase of transition. The aggressive push
by Blue Origin to conduct an interplanetary mission on only the second flight of its New Glenn
rocket signals a high-stakes effort to reshape the competitive dynamics of the heavy-lift
launch market. Simultaneously, the European Space Agency's (ESA) milestone in metal
additive manufacturing aboard the International Space Station (ISS) marks a tangible step
away from Earth-dependency and toward the in-situ resource utilization and manufacturing
capabilities required for long-duration human presence in deep space.

This shift toward autonomy is mirrored in the digital domain, where Europe’s formalization of
the SAGA mission underscores a strategic commitment to building a sovereign,
guantum-secure communications backbone for the space age. In Low-Earth Orbit (LEO), the
post-ISS commercial economy is taking concrete form, as evidenced by the expanding
partner ecosystem for the Starlab commercial space station, a venture focused on building a



viable user base long before its hardware reaches orbit. Finally, the seamless integration of
satellite and terrestrial networks, exemplified by a new partnership between Orange and
OneWeb, is moving from a niche capability to a mainstream solution for global connectivity
and resilience. Collectively, these developments represent the deliberate and methodical
construction of the tools, platforms, and infrastructure that will underpin humanity's future
beyond Earth.

2. Key Technological Breakthroughs: New Capabilities
Forged in Orbit

The past week witnessed critical milestones in two distinct but equally vital technological
domains: quantum-secure communications and in-orbit additive manufacturing. These
advancements represent fundamental shifts in how humanity will operate in space, one
securing the data that will flow through the cislunar economy and the other providing the
means to build and maintain its physical infrastructure.

2.1 The Quantum Shield: Analyzing ESA's SAGA Mission and the Dawn
of Space-Based QKD

A pivotal development in securing future global communications occurred this week as the
European Space Agency (ESA) and Thales Alenia Space signed a contract to formally
commence the development of the SAGA (Secure And cryptoGrAphic) mission.' This act
initiates the system definition and preliminary design phase (Phase B2) of Europe’s first
space-based system for generating and distributing secure cryptographic keys using
guantum technology. The two-year phase, valued at €50 million, will focus on developing and
testing prototype solutions, laying the groundwork for the subsequent manufacturing and
deployment of the system.’

The SAGA mission is the inaugural space-based component of the wider European Quantum
Communications Infrastructure (EuroQCI) initiative, a strategic program designed to
safeguard the European Union's governmental, industrial, and critical infrastructure
communications against future threats." The end-to-end system architecture is composed of
three primary segments. The Space Segment consists of a single Low Earth Orbit (LEO)
satellite carrying the quantum payload. The Access Segment comprises four strategically
positioned ground stations across Europe, known as SpaceQCI Access Nodes, which will



receive the quantum keys. Finally, the Control Segment will manage system operations and
ensure seamless integration with the terrestrial fiber-optic portion of the EuroQCl network.’

The technology at the heart of SAGA is Quantum Key Distribution (QKD). Unlike conventional
encryption, which relies on the computational difficulty of mathematical problems, QKD's
security is rooted in the fundamental principles of quantum mechanics.” It uses
photons—single particles of light—to transmit a key. According to the laws of quantum
physics, the very act of observing or measuring a quantum particle, such as a photon,
inevitably disturbs its state. Consequently, any attempt by an eavesdropper to intercept the
key transmission would introduce detectable anomalies, instantly alerting the legitimate users
and rendering the compromised key useless.* This provides a form of "unconditionally
secured" communication that is theoretically immune to the processing power of both current
supercomputers and future quantum computers, which are expected to easily break today's
standard encryption algorithms.® Deploying this capability in space is critical for achieving
global reach. Terrestrial QKD systems that use fiber-optic cables are limited by signal
attenuation to distances of only a few hundred kilometers. Satellites overcome this limitation
by transmitting keys through the vacuum of space, enabling secure links over intercontinental
distances.’

While the technological promise of QKD is profound, the formalization of the SAGA mission is
driven as much by geopolitical strategy as it is by technical readiness. The official
announcements from both ESA and Thales Alenia Space are replete with language
emphasizing "Europe's first," "technological sovereignty," and the need to "protect the
European Union's future communications,” framing the project as a matter of strategic
autonomy.' Its direct link to the government-focused EuroQCl initiative confirms that its
primary purpose is to secure state and critical infrastructure communications. This strategic
imperative appears to outweigh the significant technical hurdles that still exist for operational
QKD systems.

Authoritative analyses, including those from the U.S. National Security Agency, highlight that
QKD is not a panacea. It is a partial solution that only handles the secure distribution of a key;
it does not, by itself, authenticate the source of the transmission, which still requires classical
cryptographic methods.® Furthermore, QKD systems require expensive, specialized hardware,
are highly sensitive to environmental interference, and are inherently vulnerable to
denial-of-service attacks, as the same sensitivity that detects eavesdropping can be
triggered by other means. The security of a real-world QKD system is therefore highly
dependent on the specific engineering of its hardware implementation, rather than being an
automatic guarantee from the laws of physics.® In this context, the SAGA mission is best
understood as a strategic investment. With nations like China having already demonstrated
space-based QKD with its Micius satellite, Europe cannot afford to be dependent on foreign
technology for what it deems a critical component of its future security infrastructure.” The
SAGA contract is therefore a calculated move to build domestic expertise, develop a European



industrial base, and establish a sovereign capability in the emerging "quantum race," even
while the technology itself continues to mature.

2.2 The Orbital Forge: ESA's Metal 3D Printing Milestone and the
Future of In-Space Manufacturing

A landmark achievement in the field of in-space manufacturing was realized this week with
the return to Earth of the first-ever metal part 3D-printed in orbit. Produced as part of ESA's
"Metal3D" project aboard the ISS, the sample has arrived at the agency's European Space
Research and Technology Centre (ESTEC) in the Netherlands, where it will undergo a rigorous
campaign of destructive and non-destructive testing.” This milestone represents a critical
step toward validating the feasibility of producing robust, load-bearing metal components in a
microgravity environment.

The technology demonstration was conducted using a metal 3D printer developed by a
European consortium led by Airbus, which was installed in the ISS's Columbus module earlier
this year.'® For safety, the entire unit is housed within a sealed, washing-machine-sized box to
contain the extreme heat and fumes generated during operation.'® The printing process
employs a technique known as wire arc additive manufacturing. A stainless steel wire is fed
into the print head, where a high-power laser melts it at temperatures exceeding 1,200°C,
depositing the molten metal layer by layer to build up the part.” This wire-based approach
was specifically chosen over more common powder-bed fusion methods to mitigate the
significant risk of conductive metallic dust contaminating the sensitive environment of the
space station in microgravity.'? After an initial test print of a simple S-shaped curve, the
system successfully produced two more complex samples, which have now been returned for
analysis.”®

The next phase of the project is crucial. At ESTEC, scientists will subject the space-printed
parts to a battery of tests, including assessments of mechanical strength, ductility, and
bending tolerance, alongside detailed microstructural analysis using advanced microscopy. '
The results will be meticulously compared against identical reference parts printed with the
same machine on the ground. This direct comparison will allow researchers to precisely
quantify the effects—if any—that sustained microgravity has on the metallic grain structure,
layer adhesion, and overall integrity of the finished product.

This achievement represents far more than the ability to fabricate a spare part in orbit; it is a
foundational step toward breaking the "vicious cycle of launch mass" that has constrained
space exploration for decades. The current paradigm of space logistics operates on a linear
economic model: every tool, spare part, habitat component, and piece of scientific equipment



must be designed, manufactured, and rigorously tested on Earth before being launched into
space at immense cost."’ This model is unsustainable for long-duration missions to the Moon
or Mars, where resupply missions are impractical and mission mass is a primary limiting
factor.”

In-situ manufacturing capability fundamentally alters this equation. It enables the on-demand
production of components, granting crews unprecedented autonomy to conduct repairs, build
tools, and even modify their habitat as mission needs evolve. This directly addresses the
logistical challenge, but its true significance lies in the potential it unlocks for a future circular
economy in space. Previous experiments on the ISS, such as the Refabricator, have already
demonstrated the ability to recycle plastic waste into new 3D-printed items." The validation of
metal 3D printing is the next, more challenging step toward this vision. If the analysis at ESTEC
confirms that space-printed metal parts meet the required structural specifications, it paves
the way for a future where orbital infrastructure is not just launched, but built and maintained
using recycled materials. In this paradigm, defunct satellites, spent rocket stages, and other
orbital debris are no longer just hazards to be avoided but are transformed into a valuable
resource—feedstock for orbital forges. This represents a paradigm shift from a logistics model
based on exploration to one based on industrialization, laying the groundwork for a truly
self-sustaining human presence beyond Earth.

3. Mission and Commercial Developments: The Engine
of the New Space Economy

The commercial space sector continues to be a hotbed of activity, with private companies
increasingly taking the lead on ambitious missions that were once the sole domain of national
space agencies. This week, two developments stood out: a high-stakes interplanetary launch
preparation by a major commercial player and a strategic partnership that highlights the
accelerating convergence of space and terrestrial communications networks.

3.1 Blue Origin's Mars Shot: A Deep Dive into the New Glenn Rocket's
Interplanetary Debut

Blue Origin is in the final stages of preparation for the second flight of its New Glenn heavy-lift
rocket, an audacious mission scheduled for late October or early November 2025 from Cape
Canaveral Space Force Station.” In a significant display of confidence in the new vehicle, this



flight will not be a simple orbital test but the company's first-ever interplanetary mission,
tasked with launching NASA's ESCAPADE science mission to Mars.'

New Glenn is a formidable two-stage, partially reusable launch vehicle designed to compete
at the highest end of the market. Standing 98 meters (322 ft) tall with a 7-meter diameter
fairing, it offers twice the payload volume of many existing rockets.™ Its first stage is powered
by seven of Blue Origin's own BE-4 engines, which use a methalox (liquid methane and liquid
oxygen) propellant and collectively generate 3,850,000 pounds of thrust at liftoff.”” This stage
is designed to be recovered and reused for a minimum of 25 flights.?° The second stage is
powered by two BE-3U engines, which use a high-performance hydrolox (liquid hydrogen and
liquid oxygen) propellant combination optimized for in-space operations.”” The rocket is rated
to carry up to 45 metric tons to LEO and 13 metric tons to a geostationary transfer orbit
(GTO)."®

The mission's primary payload is NASA's ESCAPADE (Escape and Plasma Acceleration and
Dynamics Explorers), which consists of two identical small orbiters, named "Blue" and "Gold,"
that were built by Rocket Lab. These probes are designed to enter orbit around Mars and
study the interaction between the solar wind and the planet's tenuous atmosphere, providing
critical data on how Mars lost its atmosphere and water over billions of years.” Alongside this
complex primary objective, Blue Origin will attempt a second key goal: the successful recovery
of the New Glenn first stage booster, nicknamed "Never Tell Me The Odds." The booster will
attempt a propulsive vertical landing on the company's autonomous drone ship, Jacklyn,
stationed in the Atlantic Ocean.® This follows an unsuccessful recovery attempt on the
rocket's inaugural flight in January 2025, during which the booster was lost during hypersonic
atmospheric reentry.?

Table 1:

Comparative

Analysis of

Heavy-Lift Launch

Vehicles

Metric Blue Origin New SpaceX Falcon SpaceX Starship
Glenn Heavy

Height 98 m (322 ft) 70 m (230 ft) 121 m (397 ft)

Diameter 7 m (23 ft) 3.7 m (core) 9m (30 ft)

Payload to LEO 45,000 kg 63,800 kg ~150,000 kg




(expendable) (reusable)
Payload to GTO 13,600 kg 26,700 kg ~21,000 kg
(expendable) (reusable)
First Stage 7 x BE-4 (Methalox) 27 x Merlin 1D 33 x Raptor
Engines (RP-1) (Methalox)
Reusability Reusable First Reusable Side & Fully Reusable
Stage Center Cores (Booster & Ship)

This mission profile represents not an incremental test flight, but a high-stakes strategic
gamble by Blue Origin. The company is attempting to simultaneously accomplish three distinct
and challenging business objectives in a single launch. First, it must prove the fundamental
reliability of the New Glenn vehicle to deliver a high-value, time-sensitive government payload
to an interplanetary trajectory. Second, it must validate its entire reusability architecture, a
cornerstone of its business model, on only its second flight—an exceptionally aggressive
timeline compared to the methodical, multi-flight approach SpaceX took to perfect booster
recovery.” Third, it aims to secure a flagship government science customer, NASA, for one of
the most demanding mission types, thereby building the flight heritage necessary for
certification into the lucrative National Security Space Launch (NSSL) program, from which it
is currently excluded.?*

This "all-in" approach is necessitated by the competitive landscape. The New Glenn program
has been beset by years of delays, slipping from an initial target of 2020 to its debut in early
2025, a period during which SpaceX has cemented its dominance in the commercial launch
market."” Blue Origin cannot afford a slow, iterative development path if it hopes to compete
effectively. It requires a dramatic, resounding success to alter the market narrative,
demonstrate its capabilities to skeptical customers like the Department of Defense, and begin
to recoup its substantial investment. This mission is a calculated risk designed to compress
years of testing and validation into a single flight, with the goal of leapfrogging directly into
the top tier of proven, reusable, heavy-lift providers capable of serving the most demanding
government and commercial missions.

3.2 The Resilient Network: Orange and OneWeb's Integration as a
Microcosm of a Macro Trend




A significant development in the telecommunications sector this week highlights the
accelerating trend of integrating satellite and terrestrial networks to create hybrid, resilient
communication solutions. French telecommunications giant Orange Business announced that
it has integrated Eutelsat OneWeb's LEO satellite constellation to provide connectivity for its
"SafetyCase" emergency telecommunications system.

The SafetyCase is a ruggedized, portable unit designed to rapidly establish a Wi-Fi network in
crisis zones where conventional ground-based infrastructure has been compromised or
destroyed. It is available in two configurations: a small, plug-and-play "Mobile Unit" that is
operational in seconds, and a larger "Crisis Center" unit that can be deployed in under 30
minutes to provide up to 20 hours of autonomous connectivity.”” By integrating OneWeb's LEO
satellite service, the system now has a built-in, low-latency backhaul link that is independent
of any local terrestrial infrastructure, ensuring that first responders and crisis managers can
maintain voice, data, and video communications even in the event of a total infrastructure
collapse.”

This partnership is a clear manifestation of the booming Satellite Non-Terrestrial Network
(NTN) market. Recent market analysis projects staggering growth in this sector, with forecasts
predicting the market will expand from approximately $300 million in 2024 to over $6.5 billion
by 2034, representing a compound annual growth rate (CAGR) of around 36%.%" This explosive
growth is being driven by several converging factors, including the relentless demand for
ubiquitous global connectivity, the expansion of 5G networks into underserved areas, and the
proliferation of Internet of Things (IoT) devices that require persistent connections.”” LEO
satellite constellations like OneWeb are a key enabler of this trend, as their proximity to Earth
provides significantly lower latency compared to traditional geostationary (GEO) satellites,
making them suitable for a much wider range of real-time applications.*°

The Orange and OneWeb collaboration demonstrates a fundamental shift in how satellite
communication is perceived and utilized within the broader telecommunications industry. For
decades, satellite links were viewed as a niche, high-cost, high-latency solution of last resort,
suitable only for remote locations like oil rigs or maritime vessels where no terrestrial option
existed.®' The advent of high-throughput LEO constellations and, critically, the standardization
of NTN protocols by bodies like the 3rd Generation Partnership Project (3GPP), is changing
this perception.®” These developments are making it possible to seamlessly integrate satellite
and terrestrial networks, moving away from the complex, proprietary, and bespoke
integrations of the past.

The SafetyCase application is a perfect illustration of this new paradigm. It has already been
deployed not just in remote areas, but after a flood in Valencia, Spain—a major European city
where extensive terrestrial infrastructure exists but had failed.?® This highlights the new
primary value proposition of satellite integration: resilience and service continuity. The satellite
network is no longer merely an alternative for remote areas; it is becoming an essential,
integrated redundancy layer for the primary network everywhere. This evolution from a "last



resort" to an "integrated layer" is pivotal for the future of both the satellite and terrestrial
telecommunications industries, promising a future of truly ubiquitous and resilient global
connectivity.”'

4. Space Infrastructure: Laying the Foundation for
Permanent Presence

As the International Space Station approaches its planned retirement around 2030, the race
to develop and deploy commercial successors is intensifying. These orbital platforms are the
critical infrastructure upon which a self-sustaining LEO economy will be built. A key
development this week underscores a mature and sophisticated strategy by one of the
leading contenders to ensure its commercial viability from the moment it becomes
operational.

4.1 The Commercial Successor: Starlab's Expanding Ecosystem and
the Post-ISS Era

Starlab Space, one of the frontrunners in the development of a commercial LEO destination,
announced a new strategic partnership with Saber Astronautics, an Australian company
specializing in space operations and services.** Under the agreement, Saber will serve in a
dual capacity: as a channel partner, it will drive business development by engaging new
customers for Starlab's microgravity research platform; and as an implementation partner, it
will provide a suite of technical execution services, including payload feasibility assessments,
hardware integration, and in-orbit operational support.*

Starlab is a US-led international joint venture that includes commercial space firm Voyager
Space, European aerospace giant Airbus, Japan’s Mitsubishi Corporation, and Canada’s MDA
Space.® The station's design is innovative, consisting of a large, single-piece rigid metallic
habitat module approximately 8 meters in diameter, which will be launched fully operational on
a single flight of a SpaceX Starship super-heavy rocket.* This "no assembly required"
approach contrasts sharply with the multi-year, modular construction of the ISS. Once in orbit,
Starlab is designed to host a continuous crew of four astronauts, support over 400 scientific
experiments and technical investigations per year, and serve a global customer base of space
agencies, academic institutions, and commercial companies.*®



Table 2:
Commercial LEO
Destinations: A
Status Overview

Airbus, Mitsubishi,
MDA

rigid metallic
habitat

Project Lead Companies Design Concept Projected
Operational Date
Starlab Voyager Space, Single-launch, 8m NLT 2028

Axiom Station

Axiom Space

Modular, attaching
to ISS initially, then

First module late
2026

free-flying
Orbital Reef Blue Origin, Sierra Modular, Late 2020s
Space "mixed-use

business park"

The partnership with Saber Astronautics is more than a routine business agreement; it reveals
a sophisticated and forward-thinking commercial strategy. Starlab Space is not merely
focused on the immense technical challenge of building and launching the station. It is
simultaneously and proactively constructing the commercial ecosystem and user pipeline that
will be essential for the station's long-term financial survival. This approach addresses the
single greatest risk facing any commercial space station: the prospect of having an
enormously expensive, state-of-the-art facility in orbit without a sufficient and consistent
stream of revenue-generating customers to cover its substantial operational costs.

While the ISS has a built-in, government-funded user base from its international partners, a
commercial station must cultivate its own market. The Starlab-Saber partnership is a direct
move to build this market. By engaging Saber, Starlab is effectively creating a simplified "front
door" for the scientific and commercial communities. Saber will provide the crucial, hands-on
support that researchers and companies need to navigate the complex process of designing,
building, and integrating a payload for flight, and then operating it in orbit.* This strategy
effectively outsources and streamlines a critical part of customer acquisition and support,
creating the necessary on-ramps to Starlab's orbital research park.

This proactive ecosystem-building is a sign of a mature, market-focused approach that is vital
for the success of the entire post-ISS commercial LEO economy. It demonstrates an
understanding that the ultimate value of an orbital platform is defined not just by its technical



capabilities, but by the vibrancy and accessibility of its user community and the applications
they develop. By building the service layer and market access channels in parallel with the
hardware, Starlab is working to ensure that it has a well-defined and functioning customer
pipeline from the moment it opens for business, significantly de-risking its path to commercial
viability.

5. Challenges and Considerations: Navigating the Path
Forward

While the past week's developments signal significant progress, they are also accompanied by
formidable technical and regulatory challenges that must be overcome. A balanced analysis
requires acknowledging these hurdles, as they will ultimately determine the pace and success
of these ambitious endeavors.

5.1 The Gauntlet of Hypersonic Re-entry and Vacuum Ignition

The upcoming New Glenn mission, for all its potential, is fraught with immense technical risk
concentrated in two critical and largely untested phases of flight. The first and most
prominent challenge is the recovery of the first stage booster. The inaugural flight in January
2025 failed during this phase, with the booster breaking up during hypersonic reentry into the
atmosphere.” This failure meant that Blue Origin was unable to collect crucial aerodynamic
and thermal data from the very flight regime it needs to master. Blue Origin CEO Dave Limp
has publicly acknowledged that this environment is "very hard to simulate on the ground,” and
that key events, such as relighting three of the seven BE-4 engines for the reentry burn,
simply "have to fly to test".*® This makes the second attempt a high-risk data-gathering
exercise where success is far from guaranteed.

The second major hurdle is the ignition of the second stage's two BE-3U engines in the
vacuum of space. As noted by company founder Jeff Bezos, performing full-power ignition
tests of large engines in ground-based vacuum chambers is extremely difficult, making the
first in-space ignition a moment of high uncertainty.*® The history of rocketry is littered with
missions that have failed at this stage, as well as during other critical events like stage
separation and fairing separation, which also cannot be fully replicated on Earth.*® The
success of the entire ESCAPADE mission, and by extension Blue Origin's immediate market
credibility, hinges on the flawless execution of these two distinct, high-risk, and largely



unproven flight events.

5.2 The Regulatory Bottleneck

A more systemic challenge facing the entire space industry was highlighted by the U.S.
Federal Communications Commission's (FCC) announcement declaring October as "Space
Month," with the stated goal of accelerating satellite regulatory reforms.* While presented as
a proactive measure, this initiative is also a tacit admission of a growing problem: the existing
regulatory frameworks are struggling to keep pace with the torrid speed of commercial
innovation.

Current licensing and spectrum allocation processes were designed for an era of infrequent,
government-led launches. They are ill-suited to the modern reality of private companies like
SpaceX, which is on track to conduct more than 100 launches from Florida alone in 2025 and
is deploying mega-constellations of thousands of satellites.*® This fundamental mismatch
between regulatory speed and operational cadence creates a significant bottleneck. It can
delay the deployment of new services, create operational uncertainty for launch providers and
satellite operators, and potentially stifle the very market growth that is driving the new space
economy. The FCC's initiative represents a race to modernize its processes and catch up to an
industry that is evolving faster than the regulations that govern it. The outcome of this effort
will be critical in determining whether regulation acts as an enabler or an inhibitor of future
growth.

6. Future Outlook: Strategic Implications and
Near-Term Trajectories

Synthesizing the week's key technological, commercial, and infrastructural developments
provides a clear view of the industry's near-term trajectory and the strategic shifts that are
likely to define the coming years. Three major trends stand out: the reshaping of the heavy-lift
launch market, the dawn of a functional in-orbit supply chain, and the final integration of
space into the global telecommunications network.

6.1 A New Duality in Heavy-Lift Launch



A successful interplanetary mission by Blue Origin's New Glenn would fundamentally alter the
landscape of the heavy-lift launch market. It would immediately establish a credible, reusable,
US-based alternative to SpaceX's Falcon Heavy, effectively ending its de facto monopoly in
this vehicle class for Western customers. For critical government clients like NASA and the
Department of Defense, this is a game-changing development. The introduction of genuine
competition will inevitably exert downward pressure on launch prices, increase launch
availability and manifest flexibility, and, most importantly, provide dissimilar redundancy. The
ability to launch high-value national security assets or flagship science missions on two
different, proven heavy-lift vehicles provides a level of mission assurance that has not existed
for years. In the event of a successful flight and booster recovery, a rapid acceleration of Blue
Origin's NSSL certification process can be expected, followed by a strategic re-evaluation of
launch manifests for future missions that currently have no alternative to SpaceX.

6.2 The In-Orbit Supply Chain

The parallel progress in ESA's metal 3D printing validation and the maturation of commercial
space station designs like Starlab signals the imminent emergence of a viable in-orbit supply
chain. The data gathered from the returned metal samples will be instrumental in certifying
additive manufacturing processes for space-rated components. Within the next 5 to 10 years,
it is reasonable to project a significant shift in space logistics. Routine maintenance, the
replacement of failed components, and even the upgrading of satellite systems could be
performed using parts manufactured on-demand in orbit on platforms like Starlab. This will
catalyze the growth of entirely new business models centered on in-space servicing,
assembly, and manufacturing (ISAM). This capability will lower the barrier to entry for more
complex and ambitious orbital operations and represents the essential industrial foundation
required for the large-scale construction projects envisioned for future lunar and Martian
exploration.

6.3 The Ubiquitous Network

The trend of satellite-terrestrial network integration, as demonstrated by the Orange/OneWeb
partnership, is on a clear path to becoming the standard architecture for global
telecommunications. In the near term, this will unlock vast new markets and enhance existing
ones, particularly in disaster response, global logistics for the maritime and aviation sectors,
and the provision of high-speed broadband to the billions still living in rural and underserved



communities. Strategically, the long-term implication is the creation of a world of truly
ubiquitous connectivity. The distinction between terrestrial and non-terrestrial networks will
become functionally invisible to the end-user and their devices, which will seamlessly switch
between cellular and satellite links to maintain the best possible connection. This will result in
a single, resilient, global network that will serve as the foundational infrastructure for the next
generation of the data-driven global economy, enabling everything from autonomous
transportation systems to a globally interconnected Internet of Things.
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