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Dynamic Satellite
Networks in a Changing
Space Economy
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The space industry is at a pivotal crossroads. A confluence of macroeconomic pressures, geopolitical tensions, and rapidly

evolving technologies is reshaping the rules of engagement. For satellite operators, service providers, and the new wave of

space economy investors, navigating this complex landscape demands more than just capabilities alone; the imperative is

the strategic implementation of robust, adaptive communication networks.

These networks, inherently collaborative, must emerge from ecosystems of forward-thinking partners. Fostering an

integrated vision that transcends traditional boundaries will lay a new foundation for unparalleled resilience and

innovation in space communications.

Critical advancements in satellite communication technologies—including multi-orbit architectures, software-defined

ground systems, open standards-based 5G ecosystems, and Al-driven autonomous networks—are empowering the

industry to not only overcome current challenges but also to seize future opportunities.

These innovations directly address constraints such as capital scarcity, complex government regulations, and the insatiable

demand for seamless, resilient, and ubiquitous communications.

A NEW ERA OF SPACE
CONNECTIVITY

The space economy - once defined by long-term, predictable
investment cycles — now is characterized by unprecedented
volatility. Rising interest rates, persistent supply chain
disruptions, and intensifying competition among global
powers create significant hurdles for both emerging and
established players in the space sector. Yet, this challenging
environment coincides with an explosion in demand for
connectivity. From the most remote regions of the planet to
data-intensive sectors like enterprise, telemedicine, and
connected mobility, the need for reliable, high-performance
satellite communication has never been greater. How can
operators evolve to meet this demand while managing
profound uncertainty?

At the center of this evolution are foundational advancements
in satellite communication technologies. Concepts that were
once considered buzzwords— multi-orbit architectures,
software-defined ground systems, open standards-based 5G
ecosystems, and Al-driven autonomous networks —are now
becoming industry cornerstones. These solutions are not
merely enabling adaptability; they are fundamentally
reshaping how businesses operate, compete, and innovate on
a global scale.

This paper explores the space economy, in the context of the
role of satellite communication network innovation, and the
complex interplay of financial, technical, and geopolitical
challenges. It will demonstrate how a forward-thinking
approach to network architectures can provide the reliable,
high-quality connectivity required in our increasingly
complex world.

ST Engineering iDirect:
Leading the Transformation

The satellite industry is undergoing a profound
transformation, and ST Engineering iDirect is at
the forefront of innovation. A global leader in
satellite network technology, we empower satellite
operators, service providers, and telcos to deliver
reliable connectivity across challenging remote,
underserved, and mobile environments.

By leveraging multi-orbit architectures, cloud-
native solutions, open standards, 5G NTN, and Al/
ML advancements, we build adaptable, resilient
networks that meet rising connectivity demands.
Trusted by the world’s top satellite providers, we
help optimize operations, scale services, and drive
progress in a rapidly evolving landscape. The
future isn't waiting, and neither are we.
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KEY CHALLENGES IN THE MODERN SPACE ECONOMY

The urgency for innovation is driven by a set of interconnected challenges that define the current operational landscape.
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Capital Market Dynamics

Fluctuating interest rates and persistent inflation
are fundamentally reshaping investment
pipelines. The era of abundant, low-cost capital
has given way to a more discerning financial
climate. Early-stage startups and established
players alike face heightened scrutiny and must
rigorously justify returns on capital. This
environment demands a relentless focus on cost
reduction, operational efficiency, and clear,
demonstrable pathways to profitability, all while
continuing to fuel necessary innovation.

Intersection of Government
and Private Capital

Governments are increasingly driving demand for
advanced satellite services, particularly for
defense, national security, and public-sector
applications. While this creates significant
revenue opportunities, it also introduces
concerns about market crowding and fair
competition. Private enterprises must
strategically position themselves to
complement—rather than compete with—these
sovereign initiatives, finding niches where
commercial innovation can deliver unique value.
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Geopolitical Pressures

The geopolitical landscape is increasingly
fragmented. Export controls, trade restrictions, and
strained cross-border collaborations present
significant obstacles to a globally integrated
satellite industry. This reality necessitates more
localized solutions, agile supply chains, and robust
compliance strategies to navigate a complex web of
international regulations. Operators must now build
networks that are not only technologically resilient
but also resilient to shifting political alliances.

Increasing Technological Complexity

The future of satellite communications is
unequivocally hybrid and multi-orbit. To achieve the
promise of ubiquitous, low-latency global coverage,
companies must invest in systems that seamlessly
integrate Low Earth Orbit (LEO), Medium Earth Orbit
(MEOQ), Geosynchronous Earth Orbit (GEO), and
Highly-Elliptical Orbit (HEO) operations. This requires
a sophisticated orchestration layer that can manage
traffic, ensure service continuity, and optimize
resource allocation across diverse and disparate
network assets, adding a new layer of technical
complexity to network design and management.
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SOLUTIONS FOR BUILDING RESILIENT SATELLITE NETWORKS

Navigating these challenges requires a new toolkit—one based on flexibility, intelligence, and collaboration. ST Engineering iDirect
is at the forefront of developing these solutions.

Software-Defined Ground Systems for Flexibility and Scale

The ground segment is undergoing its most significant transformation in decades. Software-defined systems are converting
traditional, hardware-dependent infrastructures into flexible, virtualized, and cloud-native platforms. This paradigm shift
allows service providers to scale operations with unprecedented speed, integrate new technologies seamlessly, and
drastically reduce capital expenditure on physical hardware.

Software-defined ground systems offer several advantages over hardware-centric ones. Flexible, virtualized architectures
enable on-demand resource allocation, allowing operators to scale network resources dynamically and pay only for what they
use. Cloud-native architectures provide real-time scalability, efficiently handling demand spikes without over-provisioning.
Additionally, adopting CI/CD (Continuous Integration and Continuous Deployment) enhances operational agility, enabling
faster deployment of features and security patches, reducing time-to-market, and improving network security.

Our market-leading, cloud-native ground system, Intuition, can deliver up to a 70% reduction in the physical infrastructure
required at datacenters or teleports. Through advanced automation and orchestration, operators can scale core network
functions and deploy services with greater speed and cost-efficiency than ever before.

Multi-Orbit Architectures with Intelligent Orchestration

The debate is no longer about which orbit is “best,” but how to best combine the unique strengths of two or more. Multi-orbit
ecosystems leverage GEQO’s extensive coverage and capacity, LEO’s low latency, MEO's intermediate orbital advantages, and
HEQO's specialized coverage. This creates a powerful, layered network that can be tailored to evolving customer needs.
Operators can choose the right orbit for the right applications and then allocate those resources to meet fluctuating regional

demands, balance traffic loads, and ensure both service quality and cost optimization.
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Open Standards and Collaborative Ecosystems for True Reliability

In the modern satellite industry, isolation is a liability. True resilience and innovation are born from collaboration. Adopting
open APIs and industry standards like DIFI and OpenAMIP promotes interoperability across networks, equipment vendors,
and operators. This creates a cohesive, efficient, and competitive industry landscape where the whole is far greater than the
sum of its parts.

At iDirect, we are committed champions of open standards, ensuring our platforms are compatible with a wide range of
third-party systems. Our dedication to collaboration drives innovation across the ecosystem and expands market
opportunities for all our partners. Our open-architecture approach is designed to foster a more interconnected and
capable industry.

5G Non-Terrestrial Networks for Seamless Integration with Global Telco

5G NTN (non-terrestrial networking) is transformative for both satcom and telco industries. Satellite operators seek easier
integration with terrestrial networks, while telco providers aim to add satellite connectivity to expand coverage and target
markets. The goal is seamless roaming between non-terrestrial and terrestrial networks, unlocking new opportunities.

The transition from today’s non-3GPP satcom networks to 5G/6G networks will be gradual, similar to telco’s evolution from 2G
to 5G. Interoperability is advancing by incorporating 3GPP standards for NTN into a hybrid approach that protect existing
satcom infrastructure investments.

At iDirect, we enable 5G Core access for DVB-52X satcom (non-3GPP) networks via a Satellite Interworking Gateway Function,
allowing them to operate as if they were 3GPP-compliant. 5G Core access also supports inter-provider roaming, long-awaited
functionality to help providers expand coverage. As 5G NR (new radio) waveforms for NTN evolve, we will also provide native
access to the 5G Core by leveraging 5G RAT (radio access technologies), including satellite-optimized gNodeB, and 5G UE
(user equipment / modem), enabling seamless roaming between 3GPP non-terrestrial and terrestrial networks. With these
two options and the development of hybrid 5G UEs, operators can link iDirect DVB-S2X (non-3GPP) networks with 3GPP
non-terrestrial and terrestrial networks, all tied to a 5G core. We call this hybrid roaming.

Beyond improving coverage and connectivity, hybrid roaming fosters collaboration, reduces vendor lock-in, and strengthens
the ecosystem as we move toward fully native 5G and future-ready 6G architectures.
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AUTOMATION AND Al FOR
SMARTER NETWORKS

To manage the complexity of multi-orbit, hybrid software-
defined networks, automation is not just a convenience—
it is a necessity. Artificial Intelligence (Al) and Machine
Learning (ML) are becoming essential for optimizing
network performance, predicting maintenance needs, and
defending against cyber threats.

At iDirect we are integrating Al/ML and advanced
automation into our Intuition ground system. This enables
predictive analytics for proactive network maintenance,
more intelligent traffic routing to ensure Service Level
Agreements, and enhanced security protocols for both
enterprise and government/defense customers.

For government and defense applications, Al-powered
automation enables protected, resilient
communications by rapidly identifying interference,
rerouting traffic, and maintaining connectivity in
contested environments. Likewise, for enterprise-grade
connectivity, automation technologies are empowering
the move toward fully autonomous networks, delivering
heightened efficiency, reduced operational burdens,
and unparalleled service reliability.

By automating complex operational tasks, we will free up
our customers to focus on what matters most—delivering
exceptional service to their end-users.

Intelligent Automation
Building Blocks

5.2 ST Engineering

Automated deployments to eliminate manual
configuration, streamlining operations and
reducing complexities

Closed-Loop automation in an advanced
observability framework to transform raw data
into actional insights

Resource orchestration to keep ground and
space segments in lockstep for flexible
scalability and seamless integration including
with telco networks

Service orchestration to unify network
functions to improve service implementation
with manual configurations

Service assurance to proactively identify
service bottlenecks, strengthen SLA compliance
and optimize operations in real time

Digital twin to allow operators to perform
real-time analysis without relying on
physical infrastructure
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Adaptability in
Uncertain Times

Flexible, software-defined
systems enable operators to
pivot quickly in response to
unforeseen geopolitical or
economic shifts, turning
potential threats into

strategic opportunities.
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Improved Return on
Investment (ROI)

Cloud-native and software-defined
technologies significantly reduce
both CapEx and OpEx, lowering the
total cost of ownership while
maximizing revenue potential
through the rapid deployment of

new services.
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Expanded Market
Opportunities

Multi-orbit architectures and
hybrid roaming are opening
doors to new markets and
regions. New ways to address
cost pressures with COTS
solutions, affordable 5G
chipsets, and lower operating
costs of autonomous networks
further enhance scalability

and profitability.

REALIZING A FUTURE-READY SATELLITE ECOSYSTEM

ST Engineering iDirect is proud to stand at the forefront of innovation in satellite communications. Through strategic
investments in multi-orbit capabilities, cloud-native infrastructure, and collaborative ecosystems, we empower our
customers and partners not just to adapt, but to thrive.

The future of the space economy is not without its challenges, but with resilient, intelligent, and scalable satellite networks,
it is a future filled with opportunity. Together, we can build the flexible solutions that respond to real-world needs, connect
the unconnected, and deliver sustainable growth across the entire sector.

To learn more about building resilient satellite networks or to speak with our experts, contact us today.

Qs
E =
AN

ST Engineering

4 iDIRECT




