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Massive IoT Is Here,  
but Scaling It Isn’t Simple
Massive IoT is no longer a future concept. It is already reshaping  
how industries monitor assets, optimize operations, and collect data 
at scale. From logistics and agriculture to utilities, transportation, and 
environmental monitoring, organizations are deploying thousands or 
even millions of connected devices to gain visibility into systems that  
were previously opaque or manually managed.

Much of this growth has been enabled by low-power wide-area (LPWA) 
connectivity technologies. Solutions such as LoRaWAN, NB-IoT, LTE-M, 
and emerging options like RedCap have dramatically lowered the cost and 
power requirements of IoT devices. Sensors can now operate for years 
on a single battery, transmit small bursts of data efficiently, and remain 
economically viable even when deployed at large scale. These advances 
have made Massive IoT both technically and financially achievable.

However, as deployments move beyond pilots and localized use cases, a 
new set of challenges emerges. Massive IoT works well where connectivity 
infrastructure is dense, predictable, and affordable. Scaling those 
same deployments across regions, countries, or remote environments 
introduces complexity that low-power connectivity alone does not solve.

About  
5G RedCap

in the Context 
 of Massive IoT

5G Reduced Capability (RedCap) is a streamlined profile 
of the 5G New Radio redesigned to support IoT devices 
that require more performance than traditional LPWA 
technologies, but with lower complexity and power 
consumption than full-featured 5G. 

Redcap reduces device complexity by limiting bandwidth, 
antenna configuration, and peak data rates compared 
to standard 5G, resulting in lower power consumption, 
reduced device cost, and simplified designs. While RedCap 
does not achieve the ultra-low power characteristics of 
other technologies such as NB-IoT, LTE-M, or LoRaWAN, 
it significantly lowers the power and complexity barriers 
traditionally associated with 5 5G. 

As a result, RedCap occupies an important middle ground 
within the massive IoT landscape. It is well-suited for 
large-scale deployments of connected devices that require 
moderate throughput, lower latency, or native 5G network 
integration but do not need the full performance envelope 
of enhanced mobile broadband 5G. RedCap is included as 
part of the massive IoT discussion to reflect the evolving 
continuum of IoT connectivity options (from ultra-low-
power LPWA to lower-power 5G) rather than as a direct 
replacement for battery-optimized LPWA technologies.

2

http://globalstar.com


globalstar.com 3

Many IoT use cases exist precisely where traditional infrastructure is weakest. 
Assets move through rural transportation corridors. Equipment is deployed 
across farms, mines, pipelines, and utility networks. Fleets cross national 
borders, coastlines, and coverage zones. In these environments, gaps in 
terrestrial connectivity are not edge cases. They are a defining characteristic 
of operations.

This creates a tension at the heart of Massive IoT expansion. On one hand, 
organizations are designing systems optimized for low data volumes, long 
battery life, and cost efficiency. On the other hand, they must contend with 
fragmented coverage, roaming agreements, and operational blind spots that 
undermine the value of those systems at scale. The result is often a patchwork 
approach that adds complexity, increases maintenance overhead, and limits 
the ability to deploy globally with confidence.

At the same time, expectations around data availability continue to rise. 
Even low-power IoT deployments are being asked to deliver more frequent 
updates, support additional sensors, and provide greater visibility into  
asset status and movement. As these demands increase, the limitations  
of connectivity strategies built around a single network type become  
more apparent.

Fulfilling the promise of Massive IoT requires more than incremental 
improvements in device efficiency or protocol design. It requires a broader 
view of connectivity that accounts for geography, mobility, and operational 
reality. Low-power connectivity remains essential, but it must be paired 
with an approach that removes coverage constraints and reduces friction  
as deployments scale.

This is where the conversation around global, infrastructure-independent 
connectivity becomes increasingly relevant. Not as a replacement for LPWA 
technologies, but as a complementary layer that enables Massive IoT to 
function consistently, predictably, and economically across the full range  
of environments where connected systems are needed.
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What “Low-Power” Really Means in Massive IoT Deployments
Low-power connectivity is often discussed as a technical attribute, but 
in practice, it is a business constraint as much as an engineering one. 
Power budgets influence how often devices report data, what sensors 
can be supported, how long deployments last, and how much ongoing 
maintenance is required. In Massive IoT environments, these tradeoffs 
shape the overall value of the system.

At a foundational level, low-power connectivity enables devices to operate 
for years without human intervention. This is essential when endpoints 
are deployed across wide geographic areas, embedded in infrastructure, 
or attached to assets that are difficult or costly to access. Battery longevity 
reduces truck rolls, minimizes downtime, and supports large-scale rollouts 
that would otherwise be operationally impractical.

However, low power does not mean low complexity. As IoT deployments 
mature, organizations quickly discover that power management is dynamic 
rather than static. Assets behave differently depending on whether they 
are stationary or in motion. Reporting needs change based on operational 
conditions, regulatory requirements, or environmental events. A device that 
transmits a single heartbeat message per day may suddenly need to send 
multiple updates when movement is detected or thresholds are crossed.

This variability makes power budgeting a continual balancing act. 
Organizations must decide how much data is “enough” without depleting 
energy reserves prematurely. In many cases, this leads to conservative 
reporting strategies that protect battery life but limit visibility. While 
acceptable during early deployments, these compromises become 
increasingly problematic as IoT systems are relied upon for operational 
decision-making, safety monitoring, and compliance.

Low-power networks also introduce considerations around device  
density and scale. Massive IoT environments often involve thousands  
of endpoints transmitting small amounts of data. While LPWA technologies 
are optimized for this model, performance and reliability can still be 
affected by network congestion, coverage gaps, or regional deployment 
constraints. These factors influence not just power consumption,  
but overall system predictability.
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Importantly, low power is not synonymous with low data value. Even 
small, infrequent messages can carry critical information such as location, 
status changes, sensor alerts, or environmental conditions. The challenge 
is ensuring that these messages are delivered reliably wherever assets 
operate, without forcing organizations to redesign their systems for each 
geography or network boundary.

As Massive IoT continues to expand, the definition of “low-power”  
is evolving. It is no longer just about minimizing energy consumption.  
It is about enabling flexible data strategies, supporting variable reporting 
needs, and maintaining long-term operational resilience. Power efficiency 
remains essential, but it must be paired with connectivity options that 
can sustain visibility as deployments scale geographically and operational 
demands grow.

This shift is prompting organizations to look beyond single-network models 
and consider how different connectivity technologies can work together. 
By combining low-power device design with broader coverage options, 
it becomes possible to preserve energy efficiency while extending reach 
and reducing blind spots. In the next section, we examine how satellite 
connectivity fits into this evolving low-power landscape and why it is 
increasingly viewed as a natural complement to terrestrial IoT networks.
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The Hidden Cost of Coverage Gaps  
in Massive IoT
Massive IoT deployments are often designed with the assumption that 
connectivity will be available where assets operate. In reality, coverage gaps 
are not edge cases; they are the norm. Assets move beyond urban cores, 
cross regional boundaries, or operate in environments where terrestrial 
networks were never built to reach. Over time, these gaps introduce both 
technical and financial friction.

When connectivity is intermittent or unavailable, organizations lose 
visibility precisely when it matters most. Location updates are delayed. 
Sensor alerts go unreported. Operational data arrives out of sequence or 
not at all. While each individual gap may appear minor, the cumulative 
impact can be significant, particularly at scale.

Coverage gaps also force architectural compromises. Teams may deploy 
different devices for different regions, limit reporting frequency to conserve 
power during poor coverage conditions, or rely on manual processes to fill 
in missing data. These workarounds increase system complexity and erode 
the efficiencies that Massive IoT was intended to deliver.
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The result is a growing recognition that no single terrestrial network can 
provide ubiquitous coverage for Massive IoT. Even the most advanced 
LPWA technologies have practical limits shaped by infrastructure density, 
geography, and regulatory environments. To maintain consistent visibility 
without sacrificing power efficiency or inflating costs, organizations must 
rethink how coverage is achieved.

This is where alternative connectivity options begin to play a strategic role. 
Rather than replacing existing networks, they can extend reach, reduce 
dependency on roaming arrangements, and provide continuity where 
terrestrial coverage falls short. In the next section, we explore how satellite 
connectivity fits into this model and why it is increasingly viewed as a 
practical, low-power complement for Massive IoT deployments.

From a cost perspective, coverage limitations introduce several hidden 
expenses. Managing multiple connectivity profiles across regions 
adds operational overhead. Cellular roaming agreements and carrier 
dependencies complicate global deployments, especially for assets that 
cross borders or operate internationally. In some cases, organizations 
must renegotiate contracts or absorb unpredictable costs tied to usage, 
geography, or network availability.

Power efficiency is also affected by unreliable coverage. Devices expend 
energy attempting to connect, retry transmissions, or buffer data for later 
delivery. Over time, this behavior shortens battery life and undermines 
long-term deployment economics. A low-power device is only efficient  
if it can communicate reliably when needed.

As IoT deployments grow, these challenges become harder to ignore.  
What begins as a localized connectivity issue scales into a systemic 
constraint. Organizations that initially planned for a single-network  
strategy often find themselves revisiting their assumptions as assets  
expand into new regions or operational models evolve.
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Satellite as a Low-Power 
Extension of Massive IoT
Satellite connectivity has traditionally been viewed as a  
niche or premium option, reserved for specialized use  
cases where no other network existed. That perception 
is changing as Massive IoT requirements evolve. Today, 
satellite is increasingly recognized as a practical extension  
of low-power IoT architectures, particularly where coverage, 
cost predictability, and operational simplicity matter most.

At its core, Massive IoT depends on efficient data 
transmission rather than continuous connectivity.  
Most devices send small packets of information, location 
updates, sensor readings, and status messages at defined 
intervals. This communication model aligns naturally with 
satellite networks designed for narrowband, low-power 
messaging. When optimized for IoT, satellite connectivity  
can deliver global reach without the energy demands 
typically associated with high-bandwidth communications.

About Power 
Efficiency

in Satellite-Based 
Massive IoT

Satellite connectivity can support power-efficient IoT 
deployments, particularly in use cases that require wide-area or 
global coverage. However, it is important to distinguish between 
power efficiency at the system level and transmission power. 

Because satellite links span significantly greater distances than 
terrestrial networks, satellite transmission generally requires 
higher peak transmit power than terrestrial LPWAN technologies. 
As a result, satellite IoT should not be characterized as inherently 
lower-power than terrestrial LPWAN alternatives on a per-
transmission basis. 

The power efficiency of satellite-based massive IoT instead comes 
from optimized transmission protocols and infrequent messaging. 
By minimizing message size, transmission frequency, and on-air 
time, satellite IoT devices can achieve longer battery life despite 
higher per-burst transmission power. 

In this context, satellite connectivity complements terrestrial 
LPWAN by enabling power-efficient IoT deployments in remote, 
mobile, or infrastructure-limited environments where terrestrial 
networks are unavailable or impractical, rather than serving as 
a direct low-power substitute for terrestrial LPWAN in dense, 
network-rich areas. 
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One of the key advantages of satellite in this context is coverage continuity. 
Satellite networks are not constrained by terrestrial infrastructure density, 
national borders, or roaming agreements. For organizations deploying 
devices across rural regions, remote assets, or international operations, 
this removes a major source of complexity. Devices can operate under a 
single connectivity model regardless of geography, simplifying deployment, 
management, and long-term planning.

Power efficiency is another critical factor. Modern satellite IoT devices are 
engineered to transmit efficiently, minimizing time on air and reducing 
energy consumption. This enables long battery life. Importantly, reliable 
connectivity reduces the need for repeated transmission attempts, which 
are a common drain on power in marginal cellular coverage areas.

From a cost perspective, satellite can also reduce friction in global 
deployments. Eliminating the need for multiple carrier relationships, 
regional certifications, or roaming management lowers administrative 
overhead. Predictable pricing models tied to message volume rather 
than geography help organizations better forecast operating costs as 
deployments scale.

Perhaps most importantly, satellite does not need to replace existing LPWA 
technologies to deliver value. Instead, it can function as a complementary 
layer that fills coverage gaps and ensures continuity. In this role, satellite 
helps preserve the low-power, low-cost principles of Massive IoT while 
extending reach beyond the limits of terrestrial networks.

As IoT architectures mature, the question is no longer whether satellite fits 
within Massive IoT strategies, but how it can be integrated thoughtfully 
alongside existing technologies. In the next section, we examine how 
combining connectivity approaches creates more resilient, scalable  
IoT systems without increasing complexity.
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Designing Resilient IoT Architectures with Hybrid Connectivity
As IoT deployments scale from pilots to thousands or even millions of 
endpoints, resilience becomes just as important as cost and power efficiency. 
Connectivity failures, whether due to coverage gaps, network congestion,  
or infrastructure outages, can undermine the value of even the most  
well-designed IoT solution. This is where hybrid connectivity strategies  
play a critical role.

Rather than relying on a single network type, many organizations are 
adopting architectures that blend terrestrial and satellite connectivity to 
ensure consistent data flow across diverse environments. In this model, 
terrestrial LPWA technologies such as LTE-M, NB-IoT, or LoRaWAN handle 
communications where coverage is strong and predictable, while satellite 
connectivity provides continuity when assets move beyond those boundaries.

This approach preserves the low-power characteristics essential to Massive 
IoT while adding an additional layer of reliability. Devices remain focused on 
efficient, intermittent communication, but they are no longer constrained 
by geography or infrastructure availability. Whether assets cross national 
borders, operate in rural or offshore locations, or encounter temporary 
terrestrial outages, data collection continues without disruption.

Hybrid connectivity also simplifies operational planning. Instead of 
redesigning solutions for edge cases or accepting blind spots in coverage, 
organizations can build a single IoT architecture that adapts dynamically 
to changing conditions. This reduces the need for manual intervention, 
minimizes data gaps, and supports more consistent analytics and  
decision-making.

As Massive IoT continues to expand into new industries and geographies, 
resilient connectivity will become a foundational requirement rather than 
a differentiator. By combining low-power terrestrial networks with satellite 
connectivity, organizations can build IoT systems that scale confidently, 
operate globally, and remain dependable over the long term.
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Unlocking Massive IoT at Global Scale
Massive IoT is no longer a future concept. It is already reshaping how industries monitor assets, manage 
infrastructure, and make data-driven decisions. As deployments expand in size, scope, and geographic reach, 
the limitations of traditional connectivity models become increasingly clear. Power efficiency, cost control,  
and coverage flexibility are foundational requirements.

Low-power connectivity technologies have made widespread IoT adoption possible by enabling long-lived 
devices, predictable operating costs, and scalable architectures. At the same time, global operations demand 
a broader view of connectivity, one that accounts for mobility, remote environments, and the reality that 
terrestrial networks alone cannot meet every requirement.

By viewing satellite connectivity as a complementary layer rather than an alternative, organizations can extend 
the reach of Massive IoT without sacrificing efficiency or simplicity. Hybrid approaches allow IoT systems to 
operate seamlessly across regions, infrastructures, and use cases, ensuring data continuity even as assets  
move beyond traditional network boundaries.

As the IoT ecosystem continues to evolve, the most successful deployments will be those designed with flexibility 
and resilience at their core. Low-power connectivity, paired with adaptable network strategies, provides the 
foundation for IoT systems that scale confidently, operate globally, and deliver long-term value, without limits.

Learn more by reaching out to our team of experts.
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