How Seamless Multi-Orbit
Switching is Finally Being
Delivered

The ground terminal is the critical enabler that transforms multi-orbit capability from
a technical feature into seamless, always-on connectivity.




The Evolution of Satellite Connectivity

The Traditional Trade-Off

For decades, connectivity meant choosing between two
fundamentally different approaches. GEO satellites offered reliability
and high capacity but came with latency challenges. LEO
constellations delivered low latency but required complex handoffs
and careful network management.

Enterprise and government customers were forced to compromise,
selecting the option that best matched their primary use case while
accepting limitations in other areas.

The Multi-Orbit Promise

Multi-orbit connectivity emerged as the solution to eliminate this
trade-off entirely. By leveraging multiple satellite orbits
simultaneously, organizations could access the best characteristics
of each: GEO's stability and throughput combined with LEO's
responsiveness and coverage.

However, the promise only delivers value if the switching between
orbits is seamless and automatic, requiring no user intervention or
service interruption.



The Technical Challenge: Seamiless
Orbit Switching

Making multi-orbit connectivity truly seamless requires overcoming significant
technical complexity. Satellites in different orbits operate at vastly different speeds,
altitudes, and frequencies. LEO satellites race across the sky at 17,000 mph,
requiring handoffs every few minutes. MEO satellites orbit at intermediate speeds
and altitudes. GEO satellites remain fixed relative to Earth but sit 22,000 miles
away.

The space segment the, satellites themselves, has matured rapidly. Multiple LEO
constellations are operational, MEO networks are expanding, and GEO capacity
continues growing. The bottleneck isn't in space anymore. It's on the ground.




The Ground Terminal: The Critical Weak Link

Tracking Complexity Frequency Agility Intelligent Routing
The antenna must track satellites moving Different constellations operate on The terminal must make millisecond
at different speeds across different orbital different frequency bands, requiring decisions about which satellite and orbit
planes while maintaining signal lock terminals that can rapidly switch between provides optimal performance for each
during transitions. Ka-band, Ku-band, and other spectrum type of traffic in real-time.

allocations.

Traditional terminals were designed for single-orbit operation. Retrofitting them for multi-orbit capability introduces latency, complexity, and
potential failure points. A fundamentally new approach to ground terminal architecture is essential.



Proof Point: TRL-6 Validation Changes Everything

Military-Grade Maturity

The ALL.SPACE Hydra MAX terminal recently achieved Technology Readiness
Level 6 (TRL-6) validation, a military-grade benchmark that proves seamless,
mobile multi-orbit connectivity is now a reality, not a future promise.

TRL-6 represents a system demonstrated in a relevant operational environment.
This means the terminal has proven it can reliably manage instant, dynamic
switching between LEO, MEO, and GEO satellites while mobile, mounted on
aircraft, ships, and ground vehicles, maintaining connectivity through orbit

T transitions without user intervention.
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What TRL-6 Maturity Means for Operations
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Validated Performance

The terminal has been tested in real-world
conditions, not just in labs, proving it can
handle the complexities of mobile operations
across multiple orbits simultaneously.

Production Readiness

TRL-6 indicates the technology is mature
enough for production. Organizations can
confidently plan deployments knowing the
solution has passed rigorous operational
validation.

Risk Reduction

For defense, maritime, and aviation
customers, TRL-6 represents a significant de-
risking of multi-orbit investments, with proven
reliability metrics that meet mission-critical
requirements.



Direct Benefits: Why This Matters to Your Operations

True Network Resilience

When one constellation experiences an outage, service
disruption, or coverage gap, the terminal automatically switches
to an alternative orbit. No manual intervention required. No
dropped connections. Your teams stay connected regardless of
which space network experiences issues.

Investment Protection

Deploy one sophisticated terminal today that connects to any
current or future constellation. As new LEO, MEO, and GEO
networks launch, software updates enable access without
hardware replacement. Your connectivity infrastructure scales
with the evolving satellite landscape.

Performance Optimization

The terminal constantly analyzes traffic patterns and routes data
to the optimal orbit for each application. Video conferencing gets
low-latency LEO connectivity. Bulk data transfers leverage high-
capacity GEO throughput. Cloud applications receive balanced
MEO performance. All happening automatically, in real-time.

Operational Simplicity

Advanced terminals eliminate the complexity of managing
multiple antennas, service contracts, and integration points. One
terminal, one interface, one support relationship, delivering
connectivity across all orbits with the simplicity users demand.



The Software-Defined Terminal Advantage

Beyond Hardware

Modern multi-orbit terminals aren't just sophisticated antennas, they
are software-defined systems that adapt and improve over time. As
satellite constellations evolve, as new networks launch, and as traffic
patterns change, the terminal's intelligence evolves through software
updates.

This software-defined architecture enables features like predictive
handoffs, where the terminal anticipates satellite transitions and pre-
configures connections before they're needed, ensuring zero-
interruption switching.

Intelligence at the Edge

Advanced terminals incorporate machine learning algorithms that
optimize performance based on historical patterns, current
conditions, and predicted future states. They learn which orbits
perform best for specific applications in specific locations at specific
times.

This edge intelligence reduces dependence on ground infrastructure
and enables autonomous operation even when connectivity to
network operations centers is limited or unavailable.



The Market Reality: Space vs. Ground Investment

S100B+ 90% <30%

Space Segment Investment Satellite Availability Terminal Maturity
Billions invested in LEO, MEO, and GEO The space segment infrastructure is largely in ~ Ground terminals capable of seamless multi-
constellation development and deployment place, with multiple operational constellations orbit operation remain scarce, creating the
over the past five years across all orbits primary barrier to adoption

The satellite industry has focused investment and innovation on the space segment. The ground terminal ecosystem is now catching up, with
mature, proven solutions finally entering operational deployment.



The Next Leap in Satellite Communications

The defining advancement in satellite communications isn't happening in orbit, it's happening on the ground. Sophisticated, software-defined
terminals with proven multi-orbit capability represent the unlock that transforms satellite networks from discrete, independent systems into a
unified, resilient connectivity fabric.

For enterprise, government, and mobility customers, the question is no longer whether multi-orbit connectivity is technically feasible. The TRL-6
validation and operational deployments prove it works. The question is whether your ground terminal infrastructure is ready to deliver the
seamless, automatic, high-performance experience that users demand and operations require.

The satellites are ready. The technology is proven. The next leap forward depends on choosing ground terminals sophisticated enough to unlock
the full potential of multi-orbit connectivity, delivering resilience, performance, and simplicity as a unified operational reality.



