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Statement of Work

NOAA

The Northeast Fisheries Science Center’s Gear Research Team is working closely with fishermen, gear manufacturers, and
environmental groups to develop practical, commercially viable alternatives to traditional fixed-gear fishing methods that rely
on persistent vertical lines. By using acoustic release systems, on-demand (“ropeless”) fishing technology eliminates the need
for these lines, reducing the risk of whale and other marine species entanglements. This approach could help reopen fishing
grounds that have been closed due to time-area restrictions tied to vertical line use.

For the fixed-gear industry, on-demand systems offer a promising path forward—but they come with new operational
challenges. Without surface buoys or highflyers, gear becomes invisible on the water, increasing the potential for conflict with
mobile gear vessels unaware of its location. To make ropeless systems viable at scale, vessels must be able to access gear
location data in real time—even far offshore, where cellular service is unavailable. That means reliable satellite communication
will be critical for successful, large-scale adoption.

Historically, satellite Internet has been costly and limited, but the market is rapidly evolving. Services like SpaceX's Starlink are
already disrupting the landscape by offering more affordable and higher-speed options. It is important that the industry and
regulators understand the current and projected costs of these services, whether they become mandatory or are adopted
voluntarily.

To help inform these decisions, the Gear Research Team commissioned ABI Research to assess the satellite communication
market—focusing on the hardware, service options, and pricing relevant to supporting on-demand fishing. This report provides
a snapshot of where the satellite communications market stands today and what is likely ahead, offering valuable insights for
those looking to adopt or support ropeless fishing technologies.

www.abiresearch.com ©2025 ABI Research



Executive Summary
Key Findings

= By 2030, the number of active Low Earth Orbit (LEO) satellites in orbit is expected to reach 30,000, with the majority operated by U.S.-
based companies SpaceX and Amazon, which are projected to be the primary providers of satellite Internet connectivity services for
the United States.

= The increase in LEO capacity, particularly from SpaceX, Amazon, Globalstar, Iridium, and Eutelsat OneWeb, is expected to cause an
average price decline for satellite services of 4.6% across the industry, with SpaceX expected to see the most significant decrease in
price by 11.5% between 2024 and 2029.

= The U.S. regulatory environment around satellites and space has become more dynamic, with the change in the Federal
Communications Commission (FCC) chair, Brendan Carr, pursuing a more industry-friendly approach to space policy, prioritizing
deregulation, streamlining licensing, and accelerating U.S. commercial space activities. Significant support for mega-constellations
(1,000+ satellites) like Amazon and SpaceX is expected out of this new chair and administration.

= SpaceX and Amazon provide the most cost-effective and versatile services for maritime connectivity, providing LEO satellite Internet,
Internet of Things (loT) both Direct-to-Device (D2D) and aggregation, and more value-added services directly to customers and
through partnerships.

= With SpaceX and Amazon both providing flexible, Direct-to-Consumer (D2C) and wholesale/reseller business models, while having
significant control over their supply/value chain, hardware prices and connectivity tariffs are extremely competitive and increasingly
more accessible.

= For loT-only services, Globalstar and Iridium provide the most robust, tested, and cost-effective L-band solutions on the
market for low-data-rate use cases. Most standard commercial 10T devices are not natively built for subsurface operations, as Radio
Frequencies (RF) rapidly degrade underwater, meaning most devices are built to operate at the surface and are not reliable
underwater. Therefore, attaching these devices to equipment that is frequently submerged would require additional waterproofing
measures, such as the purchase of additional enclosures, and programming or configuration to enable automatic connection to a
satellite terminal and to ensure the device records its Global Positioning System (GPS) position before submergence.
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Definitions

Operator Network & Service Analysis

= loT (Internet of Things): A network of physical devices embedded with sensors and software that communicate and exchange data over the Internet or other
networks.

= Broadband (Satellite): High-speed Internet access delivered via satellite, typically supporting data rates suitable for web browsing, streaming, and wice.

= LEO (Low Earth Orbit): A satellite orbit typically ranging from 160 to 2,000 Kilometers (km) above Earth, enabling low-latency communications and frequent
coverage.

= D2D (Device-to-Device): Direct communication between loT devices without relying on centralized network infrastructure.
= D2C (Direct-to-Cellular): Satellite services that connect directly to standard mobile phones without specialized terminals or ground equipment.
= NB (Narrowband): A low-data-rate communication technology optimized for transmitting small amounts of data over long distances, often used in loT.

= NTN (Non-Terrestrial Network): Communication networks that include spaceborne (satellite), airborne (High-Altitude Platform Station (HAPS)), or maritime
platforms to extend coverage beyond terrestrial infrastructure.

= 5G: The fifth generation of mobile network technology, offering high-speed data, ultra-low latency, and massive device connectivity.

= 3GPP (The 3rd Generation Partnership Project): A global standards organization that develops protocols for mobile telecommunications, including 4G, 5G,
and NTN.

= MSS (Mobile Satellite Services): Satellite-based communication services that support mobile users for voice, data, and messaging applications.

= Short Burst Data (SBD): A low-latency, low-bandwidth messaging service used by Iridium to send and receive small packets of data from remote devices.

= CAT-1 (Category 1): A3GPP Long Term Evolution (LTE) standard for loT and Machine-to-Machine (M2M) communication, offering moderate-speed connectivity.
= CAT-1 bis: A simplified version of CAT-1 designed for lower cost by requiring only a single antenna.

= CAT-4 (Category 4): A higher-speed LTE standard that supports advanced IoT and broadband applications.

= NB-loT (Narrowband loT): A 3GPP Low-Power Wide Area Network (LPWAN) standard optimized for very low data rate, low power, and deep coverage use
cases.

= LTE-M (LTE Cat-M1): A low-power LTE variant tailored for loT with mobility and voice support.

= Machine-to-Machine (M2M) Communication: M2M refers to direct communication between devices without human intervention, often using cellular or
short-range wireless technologies.

= Link Budget: Accounts for all the power gains and losses that a communication signal experiences as it travels from a transmitter, through the communication
medium (such as air, cable, or space), to the receiver.

5 / www.abiresearch.com ©2025 ABI Research



Key Satellite Services—Broadband & loT

Understanding Satellite Connectivity

Satellite connectivity services for the maritime environment typically fall into two categories based on the technical requirements and use case
of the user: satellite broadband or IoT.

= Satellite loT: Designed to connect many small low-power, low-data-rate devices (sensors, trackers, meters) over vast areas without a
terrestrial signal. Data transmission requirements would typically be several kilobits to megabits a month. Devices can be connected directly

to a satellite or aggregated to a more powerful parent terminal, which connects directly to the satellite.

= Satellite Broadband: Provides high-speed Internet access to ships needing to support applications like Internet video streaming, video
conferencing, or web browsing. Data transmission requirements would typically be several megabits to gigabits a month due to more data-
hungry applications. Broadband terminals can be used as the parent terminal for aggregating loT devices but are not typically used for
connecting single pieces of equipment.

Historically, satellite providers only supported one service or the other, but newer networks like Project Kuiper and Starlink are expanding
capabilities to support both service types

Satellite Maritime
Services

Service Description

Typical Frequency Band

Internet of Things (loT)

Satellite |oT refers to the use of satellite communication networks and small
communication devices to enable M2M connectivity and data exchange. The L-
& S-bands are typically used for connecting directly to smaller hardware
devices, but the Ka- and Ku-bands can also be used for device aggregation.
Typically used in mission-critical communications due to reliability.

L-band (1-2 GHzrange)

Very reliable, weather
resistant, small terminals

Low data rates, higher
spectrum cost

S-band (2-4 GHz range)

Very reliable, weather
resistant, small terminals

Moderate data rates,
higher spectrum cost

Broadband

Satellite broadband is a type of high-speed Internet access that is provided
through communication satellites orbiting the Earth in Geostationary Orbit
(GSO) or Non-GSO (NGSO). Broadband connections typically use the Ka- and Ku-
bands for high-speed data services such as satellite Internet. Increasingly used
to support loT applications (telemetry and asset tracking) and command and
control functions for mobile assets like drones and vessel communications.

Ku-band (12-18 GHz range)

Higher data rates, lower
spectrum cost

Susceptible to rain
fade, requires larger
mounted antennas

Ka-band (26-40 GHz range)

Higher data rates, supports
many users

Very susceptible to
rain fade, requires
larger mounted
antennas and high
power
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Satellite loT Protocols and Standards Analysis
Not All Satellite IoT Is Created Equal

= Satellite 10T connectivity solutions from different vendors often rely on specialized communication protocols or industry standards that are
tailored to specific use cases. These protocols are designed to optimize performance, power consumption, and data throughput, ensuring
efficient and reliable connectivity for targeted applications such as asset tracking, environmental monitoring, or remote infrastructure
management.

= |n general, this indicates that different networks are optimized to support certain use cases better than others, although wh at will be the “best”
option for a user will be largely influenced by the use case, scale, and budget of a user. The table below highlights the different capabilities of
loT communication protocols or standards that define how data is transmitted. Different networks often use different protocols.

Feature

CAT-Bis

Globalstar (Proprietary)

Iridium (Proprietary)

Inmarsat (Proprietary)

~100 kbps-432 kbps (BGAN

Data Rates 10 Mbps 10 Mbps ~1 Mbps ~ 26 kbps 375 kbps-1 Mbps ~100 bps (one-way) ~9.6 kbps| ~300 bps (SBD) ~22 kbps M2M)
Latency <100 ms <100 ms 10-15ms 1.6-10 seconds 10-15ms 10-30 minutes 1-5 minutes ~800ms-1.5s
Power Moderate Higher Ultra-low Moderate Low Ultra-low Moderate
Consumption| Moderate 8
Urban/
Urban/ Urban/ : )
Coverage suburban (LTE) Su?f.lgan suburban (LTE) Deep 'r':]%%?lziatlc' Urban/suburban (LTE) Global (except poles) Global (incl. poles) Global (except poles)
] Asset tracking, remote
Typical Use V'd69 Asset tracking,| Cameras, Smart meters, Fleet tracking, smart Pipeline monitoring, disaster | Maritime connectivity, polar monitoring, SCADA,
Case streaming, wearables drones sensors, phones metering response logistics environmental data,
POS systems maritime
Iridium, Viasat
Networks SpaceX SpaceX SpaceX (Skylo), EchoStar N/A Globalstar Iridium Viasat (Inmarsat)

(Skylo)

7 I www.abiresearch.com
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Maritime Connectivity Models

Surface and Subsurface loT Connectivity

Maritime loT Connectivity Challenges
= Standard RF-based IoT devices struggle in subsurface environments because soil, rock, and water absorb or block these signals, severely limiting range and reliability.

= Devices also must withstand harsh conditions, including pressure, moisture, and temperature extremes, which most commercial 10T devices are not built to handle. Significant
additional modifications (waterproofing enclosures) and often infrastructure (antennas, etc.) are needed.

= Subsurface loT systems currently rely on Very Low Frequencies (VLFs) (3-30 Kilohertz (kHz) and large antennas to transmit data one-way across tens to hundreds of meters
underwater. As a result, submersible 10T devices must either surface or connect to a parent terminal on the vessel before establishing a satellite link.

= For tracking applications, loT modules typically require some initial programming or configuration to enable automatic connection to a satellite terminal and to ensure the
device records its GPS position just before submergence.

Maritime loT Connectivity Models

= |n an aggregation model, submerged loT devices connect to a central terminal on the vessel, either through wired or acoustic links, or when on the surface, wirelessly via Wi-Fi,
Bluetooth®, or cellular signals. This terminal then relays data to the satellite through a single paid connection, enabling multiple devices to share one paid-for satellite link.
Notably, the central/parent terminal used for this model can support other onboard connections for crew welfare applications, such as on-board Wi-Fi Internet. Companies like
SpaceX, Amazon, OneWeb, and Viasat are best suited for this model.

= Conversely, in a direct-to-satellite model, each 10T device connection must independently pay for its satellite connection and can only make a connection when at the surface,
requiring line-of-sight to the satellite. Companies like Iridium, Globalstar, Inmarsat (Viasat), and ORBCOMM are well-positioned for this.

% Feature/Scenario Aggregation Model Feature/Scenario Direct-to-Satellite Model
& \&

loT modules connectto a loT modules connect directly

Connection Method Connection Method

parent satellite terminal to satellite
Surface/Subsurface Can be used at the surface Surface/Subsurface Only works at the surface
O Use (wireless) and subsurface 0 Use (requires line-of-sight to
Y e~ (wired or VLF wireless) g q > satellite)
o dn Message Via parent terminal using Wi- - T Message Direct from loT module to
8 Fi, Bluetooth®, cellular, or —= “~ Transmission satellite

A Transmission ired/VLF i ,
}}}}}}})\)\5)\})\\ W|red. connectlon.s J X}}}}}}\\\\\\ Infrastructure Needs Minimal—no ground
%ﬂl’!gg’z s Infrastructure Needs Raetcl!l:,:l;esig?rraesr;tﬂjglrj;gnal or 0 T ////’//1)))/)1)1),','?:’:'3,"0 infrastructure needed
= g y Application loT only

Application loT and broadband Intemet w
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. Key Hardware & Connectivity Services

sPACEX

. Supported
B Unsupported

Equipment
Key Services Condition Data High-Speed
(Maritime) Monitoring Transmission Internet GMDSS GPS Service Costs* Applications

50 GB data block: US$50/month
500 GB data block: US$500/month
SpaceX Fleet Management platform is included Broadband connectivity
Any amount of data blocks may be purchased.

Monthly terminal access fee of US$150 is required for access.

High-Speed Internet
Service—Roam

50GB data block: US$50/month
500GB data block: US$500/month
SpaceX Fleet Management platform is included Broadband connectivity
Any amount of data blocks may be purchased.

Monthly terminal access fee of US$150 is required for access.

High-speed Internet
Service - Mobility

Direct-to-Device (D2D)

10T Connectivity Est. US$5-6 per GB/month (based on previous SWARM pricing estimates) [loT connectivity

Hardware Model Pricing Description

US$1.499 per kit Designed for mobility applications and challenging environments. With a wide Field of View (FoV) and enhanced GPS capabilities, it can connect to
Flat High Performance ! P more satellites, allowing for consistent connectivity while on the go. The hardware is designed for a permanent installation and is more resilient to
extreme environments. Recommended for maritime connectivity and two terminals recommended for mission-critical.

Best for power user, business, and enterprise applications. It allows better speeds at high temperatures, can connect to more satellites, and is more

High Performance US$1,499 per kit resilient to extreme environments.
Standard Actuated US$599 per kit Best for residential users and everyday Internet applications like streaming, video calls, online gaming & more.
Standard US$350 per kit Best for residential users and everyday Internet applications like streaming, video calls, online gaming & more.
Est. US$89 per loT modules have not been released to the public, but estimated performance and costs are derived from the loT company SWARM that SpaceX

D2D (loT) Module

device acquired.

* This list of equipment is non-exhaustive. Water proofing equipment for use at
depth will bear additional costs.

9 www.abiresearch.com ©2025 ABI Research



Key Network Features

SPACEX

&F

Active Satellites: ~7,500 operational satellites: 400+ D2C and ~6,600 broadband
(March 7, 2025)
Inclination: 53-115 degrees

Operational Orbit (shells): 14 orbital shells planned at altitudes ranging 340-614
km in LEO and Very Low Earth Orbit (VLEO)

Number of Ground Stations: Over 150 ground stations globally

Typical Latencies: 30-60 Milliseconds (ms)

: rE
E’{! Architecture: (Broadband) Regenerative, Ku-band, Ka-band, and V-band
Tlm transponders, optical laser terminals. (D2C) Regenerative, eNodeB, VHF

transponders

Network Upgrade Plans: SpaceX is authorized to operate 4,408 Gen 1 satellites
and another 7,500 Gen 2 satellites, all which are authorized to provide D2C. The FCC
has deferred decisions on SpaceX's request to operate an additional 22,488 satellites
and at lower orbital altitudes. Gen 3 satellites have been announced and will feature
up to 60 Terabits per Second (Tbps) of network capacity and each satellite will boast
1 Tbps of downlink and 160 Gigabits per Second (Gbps) of uplink capacity.

M High Suitability
Moderate Suitability
B Low Suitability

Use Case Suitability

Vessel
Condition
Monitoring

Key Fleet
Connectivity Equipment Management &
Use Case Tracking Telematics

High-Speed
Internet

Broadband

loT Moderate Moderate Moderate

10 I www.abiresearch.com

Network Overview

= Network Positioning: SpaceX's D2C network is uniquely positioned to address
low-latency loT connectivity, operating on T-Mobile’s cellular n25 band 1910-
915 MHz for Earth-to-space (uplink) 1990-1995 MHz for space-to-Earth
(downlink) communications. The broadband network is well-positioned for
fixed and mobile low-latency high data rate loT aggregation use cases via
larger terminals to support Ka- and Ku-band links.

= Next-Generation Network: SpaceX's next-generation V3 satellites will add
significant capacity to the network, with each satellite boasting 10X the
downlink and 24X the uplink capacity of the current satellite generation. The
new network will feature new digital payloads, allowing the network to be
dynamically reprogrammed in orbit and rapidly deploy new services. Starlink
D2C systems use transponder technology, including a 25-square-meter
antenna, to operate in lower frequency bands for D2C services. The Integration
of this technology onto Starlink Gen 3 satellites will significantly enhance D2C
and loT connectivity. Ultimately, these new systems position the next-
generation Starlink network as a high-speed broadband and loT powerhouse,
capable of providing high-speed broadband to larger user terminals and
narrowband connectivity to mobile loT and LTE devices.

= Broadband Connectivity Services: SpaceX's Mobile Internet services are
designed for mobile users in mobile and challenging environments requiring
high-speed, low low-latency connectivity where narrowband links cannot
support.

= Starlink D2C connectivity service is designed to be integrated into existing
telco connectivity plans and support fixed and mobile use cases. SpaceX
broadband services are well suited for crew welfare and satellite Internet,
while SpaceX IoT (yet to be released) is suited for other lower data rate use
cases.

* |oT Devices require additional configuration and are not ready
for the intended use case out of the box.

©2025 ABI Research



Key Hardware & Gonnectivity Services

amazon | project kuiper

. Supported
. Unsupported

Equipment
Key Services Condition Data High-Speed
(Maritime) Monitoring Transmission Intemet Service Costs* Applications

Broadband connectivity

Hardware Model Pricing Description

Compact Terminal TBD Designed for mobility applications and use cases with less demanding data requirements. The 7-inch (15 Centimeter (cm)
P square) terminal can ensure speeds up to 100 Mbps download/20 Mbps upload.

standard Terminal TBD Best for residential users and everyday Internet applications like streaming, video calls, online gaming & more. This 11-inch
terminal can deliver speeds up to 400 Mbps download/100 Mbps upload.

Large Terminal TBD Designed for power users and enterprises, supporting fixed and mobile applications for everyday Internet applications like
g streaming, video calls, online gaming & more; 1 Gbps download /400 Mbps upload.

* This list of equipment is non-exhaustive. Waterproofing equipment for use at depth will
bear additional costs.
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Key Network Features

amazon | project kuiper

”r‘? Active Satellites: (27 launched) 3,236 operational satellites planned by 2030.

Operational Orbit (shells): Three orbital shells planned at altitudes of 630 km
with 51.9° inclination, 610 km with 42° inclination, 590 km with 30° inclination
in LEO.

Number of Ground Stations: Hundreds of global gateways

Typical Latencies: 35-70 milliseconds

2 il Architecture: (Broadband) Regenerative, software-defined transponders, Ka-
:‘{! band transponders, optical laser terminals, Prometheus chipset (gNodeB).
il

Network Upgrade Plans: The current FCC authorization is for the deployment
of 3,236 advanced satellites in LEO. The network uses overlapping altitude
shells at different inclinations to minimize the total number of satellites
required to spread coverage evenly across geographic latitudes and provide
link diversity even when one satellite experiences aninline interference event
with other systems. While network expansion/upgrades have not been
announced, Gen 2 will likely follow suite in the coming years.

[ High suitability
Moderate Suitability
M Low Suitability

Use Case Suitability

Vessel
Condition
Monitoring

Key Fleet
Connectivity Equipment Management &
Use Case Tracking Telematics

High-speed
Internet

Broadband

loT Moderate Moderate Moderate

12 www.abiresearch.com

Network Overview

= Network Positioning: Project Kuiper's flexible network architecture
leverages software-defined networking principles, allowing the
network to adopt new missions and use cases once deployed.
Furthermore, private networking features allow enterprises to
establish direct encrypted broadband links between user terminals
and Amazon Web Services (AWS) GovCloud or commercial regions,
bypassing public Internet infrastructure. These features all
culminate in Amazon Project Kuiper being poised to become the
foundational connectivity layer for AWS's next-generation
distributed cloud ecosystem, supporting evolving use cases from
satellite Internet, loT, and distributed cloud services.

= Next-Generation Network: With the mass deployment of
software-defined satellites interconnected using Optical Inter-
Satellite Links (OISLs), the Amazon Kuiper satellite network will be
well-positioned to provide more robust connectivity and coverage
via a reprogrammable mesh networking architecture. This mesh
network topology reduces reliance on ground stations by routing
data through multiple satellites before downlinking, significantly
lowering latency compared to traditional bent-pipe architectures.
Additionally, Project Kuiper's 12 global gateway stations being
connected with AWS Regions via dedicated fiber links enables the
network to provide public Internet access uniquely (gateway — AWS
Region — public web), private cloud (gateway — AWS Virtual Private
Cloud (VPQ)), and hybrid cloud (gateway — on-premises data centers
via AWS Direct Connect) data routing pathways.

= Broadband Connectivity Services: Initial connectivity services are
primarily targeted for broadband applications for now, but lower-
cost |oT services are expected in the future, 4Q 2026.

* |oT Devices require additional configuration and are not ready
for the intended use case out of the box.

©2025 ABI Research



Key Hardware & Gonnectivity Services

e

EUTEeLSAT
ONEWEB

EUTELSAT GROUP

Key Services
(Maritime)

ONBOARD

Equipment

Condition
Monitoring

BRIDGE

MASTER

OCEAN

EXPLORER

Vendors

Hardware
Model

High-
Speed
Intermet

Data

Transmission GMDSS GPS

Service Costs*

US$675/month-US$1,470/month

Applications

. Supported
B Unsupported

Broadband connectivity

US$295-US$7,395/month

Broadband connectivity

US$1,775/month-US$16,350/month

Broadband connectivity

US$5,550/month (250 GB SLA); US$40,950/month (500 GB SLA)

Broadband connectivity

US$3,750/month-US$16,750/month

Broadband connectivity

Description

Pricing

Life Span

Frequency
Bands

Environmental

Third Party
(Intellian)

Designed for optimal performance in challenging marine environments,

OneWeb L ; - External Power Supply
ow1oHF-w v |t OWTOHM ensures that staying in touch, streaming, and navigating ;6416 000 per kit |(Universal AC Power (100~ | LEO* | Ka-Band  |IP66
digital resources is easier than ever, even in the remote expanses of the
Flat Panel 240 VAQ))
ocean.
OneWeb Brings high-speed, low-latency LEO connectivity to fishing boats,
OW70L-Dac workboats, yachts, patrol vessels, and research vessels. Its compact and External Power Supply (+56
(Dual rugged design, reliable performance, and efficient power consumption  [US$13,200 per kit |VDC AC/DC adapter (100- LEO* Ka-Band IP56
Parabolic) make it suitable for maritime environments, where space and power are 240 VAQ))
often limited. Built for challenging environments.
OneWeb Best for residential users and everyday Internet applications like External Power Supply (110-
Maritime streaming, video calls, online gaming & more. This 11-inch terminal can |US$21,000 per kit 150 W) PPl LEO* Ka-Band IP56
(OS-OW50M) |deliver speeds up to 400 Mbps download.

www.abiresearch.com

*This list of equipment is non-exhaustive. Waterproofing equipment for
use at depth will bear additional costs.
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Key Network Features

EUTELSAT
(@) oNEWEB

EUTEeLSAT GROUP

’r,‘? Active Satellites: 652 operational satellites (6,372 planned)

Operational Orbit (shells): 12 near-polar orbital planes, 1,200 km altitude, inclination of
87.9°

Number of Ground Stations: 45+ ground stations around the world
Typical Latencies: 70 ms

- Architecture: (Broadband) bent pipe, Ka-band transponders.

Network Upgrade Plans: Phase 2 or “Generation 2" of Eutelsat OneWeb seeks to expand
the satellite network to 6,372 total satellites. While the Gen 1 network is currently in
operation, authorization to operate Gen 2 in the United States by the FCC has yet to be
approved. The initial 100 Gen 2 satellite launches are expected in 2026. Gen 2 is expected
to provide 5X higher capacity compared to Gen 1, lower cost per bit, optical links, and 5G
network integration via the NTN standard.

I High Suitability
Moderate Suitability
B Low Suitability

Use Case Suitability

Key Fleet Vessel

Connectivity Equipment Management & Condition High-speed

Use Case Tracking Telematics Monitoring Internet

Broadband

Network Overview

Network Positioning: Eutelsat OneWeb presents a unique
alternative to Starlink and SpaceX with the provision of Service
Level Agreements (SLAs) for some services and in-house multi-
orbit capabilities with the Eutelsat Geostationary Earth Orbit
(GEO) fleet, making the network a suitable option for reliable
enterprise-grade capabilities.

Next-Generation Network: OneWeb is actively planning and
beginning deployment of its second-generation (Gen 2) satellite
constellation, with launches and upgrades expected to start as
early as 2025 and ramp up through 2026. In 2024, OneWeb
ordered 300 new Gen 2 satellites from Airbus, and a separate
contract for 100 additional satellites to be built in Toulouse,
France, with deliveries starting in late 2026. Upgrades are
expected to bring enhanced capacity and throughput,
advanced digital regenerative payloads, beam hopping
technology, and 5G and Positioning, Navigation, and Timing
(PNT) services. Inter-satellite laser links are expected to enable
optimal traffictransport.

Broadband Connectivity Services: Connectivity services are
primarily targeted for enterprise broadband applications with
no foreseeable support for loT applications beyond
aggregation.

* |oT Devices require additional configuration and are not ready
for the intended use case out of the box.

loT Moderate Moderate Moderate
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Key Hardware & Gonnectivity Services
Viasat" o suppored

B Unsupported

Equipment

Key Services Condition Data High-Speed
(Maritime) Monitoring  Transmission Internet Service Costs Applications

::I!;e(c)et Express US$995/month-US$14,995/month Broadband connectivity

Nexus Wave US$2,500/month-US$10,000/month Broadband connectivity

loT VSAT Wholesale/bulk contract 0T connectivity

BGAN M2M US$39.95/month-US$750/month loT connectivity/Broadband connectivity
loT Select ~US$2,200/month loT connectivity

loT Nano L

(IsatData Pro) US$23.75/month -US$90.00/month loT connectivity

loT Pro US$22.50/month-US$112.50 /month loT connectivity

Hardware Model Pricing Description
Viasat Fleet Express US$10,000-US$30,000 Maritime Ka/Ku-band VSAT terminal for high-speed broadband at sea.
Viasat NexusWave Not Public Next-gen VSAT terminal for land/mobile/enterprise; supports high throughput and flexibility.
Viasat loT VSAT US$2,000-US$5,000 Fixed or mobile VSAT terminal for loT and SCADA applications.
Viasat loT Select Not Public Optimized for low-data loT; compact, ruggedized terminal.
Viasat loT Pro Not Public Higher throughput loT terminal for industrial/utility use.
Viasat-2 Fixed Terminal US$300-US$600 Indoor/outdoor units for residential/SME broadband, up to 100 Mbps down/20 Mbps up.
GAT-5518 Not Public 8" parabolic Ka-band airborne terminal for real-time situational awareness.
GAT-5530 Not Public Aero terminal, waveguide horn array, Ka/Ku-band, for medium/long range airframes.
Cobham Explorer 540 US$2,595 Dual-mode BGAN M2M & LTE terminal, pole-mount, ultra-rugged, for remote loT.
Hughes 9504 (BGAN M2M) US$1,890-US$2,499 Ultra-low power, fixed BGAN M2M terminal for remote monitoring.
SABRE Ranger (BGAN M2M) US$2,499 Compact, fixed BGAN M2M terminal with Ethernet/RS232.

* This list of equipment is non-exhaustive. Waterproofing

equipment for use at depth will bear additional costs.
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Key Network Features
Viasat*

Active Satellites: 19 operational satellites

Inclination: 52 degrees

Operational Orbit (shells): Altitude of approximately 36,786 km in GEO

Number of Ground Stations: Hundreds of ground stations across the world

{’ Typical Latencies: 600-800 milliseconds

Architecture: Bent Pipe, L-band, Ka-band, Ku-band, C-band, and X-band transponders
Network Upgrade Plans: Viasat has agreed with the European Space Agency (ESA) to
build a new satellite constellation or “Open Architecture LEO Network” designed
specifically for D2C and loT devices. The deployment timeline is unknown, but the

network’s capabilities will be global. Ten more satellites were scheduled to be
deployed to support GEO operations.

M High suitability
Moderate Suitability

Use Case Suitability B Low Suitability

Vessel
Condition
Monitoring

Key Fleet
Connectivity Equipment Management &
Use Case Tracking Telematics

High-Speed
Internet

Broadband

loT Moderate Moderate Moderate

Network Overview

= Network Positioning: With Viasat's acquisition of Inmarsat, the
combined network capabilities bring long-ranging maritime connectivity
experience, with Global Maritime Distress and Safety System (GMDSS)-
compliant services and operations support. The company’s track record
and extensive range of maritime connectivity options make the company
a reliable option for both Internet and IoT connections.

= Next-Generation Network: Viasat has put forward plans for a next-
generation loT and D2C/D2D network, but timelines are unclear.

= Broadband Services: Fleet Xpress offers high-speed broadband
connectivity, supporting condition monitoring, data transmission, and
high-speed Internet. It also includes GMDSS capabilities and GPS
functionality. NexusWave, set to launch in 2025, will provide high-speed
connectivity and unlimited data, making it suitable for condition
monitoring and high-speed data transmission. These services require
hardware terminals starting at US$10,000+.

= loT Services: Viasat's BGAN M2M service supported by the Inmarsat
constellation is designed for unattended, remote, or industrial
deployments, providing real-time or near-real-time access to IP-based
applications. Devices connected via a BGAN M2M terminal can
communicate with cloud services, servers, or other Internet endpoints.
loT VSAT is designed for high data needs and complex infrastructure,
supporting condition monitoring, data transmission, and high-speed
Internet. GPS functionality is included, but GMDSS is not mentioned. loT
Select, loT Nano (formerly IsatData Pro), and loT Pro are primarily
designed for loT applications, supporting condition monitoring and data
transmission. They include GPS functionality, but do not offer high-speed
Internet or GMDSS capabilities. loT Nano and loT Pro are optimized for
lower data rate applications, focusing on efficient data transmission for
loT devices, rather than high-speed Internet.

* |oT Devices require additional configuration and are not ready

for the intended use case out of the box. )
©2025 ABI Research
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. Key Hardware & Connectivity Services
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Globalstar®

Equipment

Key Services Condition Data
(Maritime) Monitoring  Transmission

Wholesale
Connectivity

SmartOne C

GSatSolar

SPOT Trace

Integrity 150

. Supported
B Unsupported

High-
Speed
Internet GMDSS GPS Service Costs Applications

Starting at US$2/month per device loT connectivity

US$8.95/month; unlimited messages per day: .
US$34.95/month loT connectivity

US$8.95/month; unlimited messages per day: .
US$34.95/month loT connectivity

US$11.95/month-US$16.90/month loT connectivity

US$8.95/month; unlimited messages per day: .
US$34.95/month loT connectivity

Hardware Model Pricing Hardware Description
. . A solar-powered asset tracking device with edge smart data processing capabilities. It features the longest battery life in itsclass and supports

Integrity 150 US$349 per device applications for transmitting smart data from the edge.

SmartOne Solar US$349 per device ?glggi%srfrlal-grade, solar-powered asset tracker designed for harsh environments. It provides maintenance-free tracking, monitoring, and data

SmartOne C US$195 per device A versatile and affordable satellite asset manager suitable for both fixed and mobile assets. It is compact, easy to mount, and highly configurable.
SPOT Trace is a compact satellite-based tracking device designed to monitor and protect valuable assets. Provides near real-time GPS coordinates

SPOT Trace US$129.99 per device viewable on SPOT Mapping. Sends movement alerts via text or email when the vibration sensor detects motion. Offers low battery alerts and
power off notifications.

GSatSolar US$199.00 per device A rugged, low-cost tracking device ideal for off-grid asset tracking, remote 0T operations, and livestock monitoring.

www.abiresearch.com

* This list of equipment is non-exhaustive. Waterproofing
equipment for use at depth will bear additional costs.
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Key Network Features
Globalstar®

Network Overview

Active Satellites: 25 operational satellites

Inclination: 52 degrees

Operational Orbit (shells): Single shell at an altitude of approximately 1,414 km in LEO
Number of Ground Stations: 24 ground stations across six continents

Typical Latencies: 97% + of all messages within 3 seconds of transmission
Architecture: Bent Pipe, L-band and S-band transponders

Network Upgrade Plans: Globalstar has filed plans with the FCC for a next-generation
constellation, “C-3,” which will consist of 48 operational satellites and up to 6 in-orbit

spares, operating at the same 1,414 km altitude and 52-degree inclination and existing
Globalstar frequency bands. An additional 90 new earth station antennas at

Network Positioning: Globalstar's network is uniquely positioned to
address loT connectivity, operating on the Mobile Satellite Service
(MSS) L-band and S-band, which enables effective link budgets in
inclement weather and for mobile assets.

Next-Generation Network: The new Globalstar C-3 satellites will
feature higher gain and higher Effective Isotropic Radiated Power
(EIRP) transmit technology, dynamic beamforming, and more robust
signal strength on the ground. This technology will enable users to
have improved link budgets in buildings and vehicles, and less
dependency on antenna orientation. Globalstar's new network will
feature MDA AURORA software-defined digital satellites, allowing the
network to be dynamically reprogrammed in orbit and rapidly deploy
new services. Ultimately, this positions the new Globalstar-Apple
network as a D2C and loT powerhouse, capable of connecting larger
user terminals to smaller and more inexpensive loT devices.
Furthermore, the network’s programmability allows the satellites to
upload new software to accommodate new connectivity standards,
like NRNTN or [oT NTN.

approximately 35 gateway earth station facilities will be deployed for the new network.

= loT Connectivity Services: Integrity 150 services are designed for
users who need basic daily updates from their Integrity 150 device.
The inclusion of the Data Management & Mapping Solution allows
users to effectively track and manage their assets. SmartOne C and
GSatSolar service plans are designed to cater to various usage needs,
from infrequent tracking to constant monitoring, providing flexibility
for different types of users and applications. GSatSolar provides a
cost-effective solution for businesses and individuals needingreliable,
solar-powered satellite tracking for their assets or operations. SPOT
Trace is an asset management and theft-recovery device offering
satellite GPS location services and movement alert monitoring.

M High suitability
Moderate Suitability

Use Case Suitability B Low Suitability

Vessel
Condition
Monitoring

Key Fleet
Connectivity Equipment Management &
Use Case Tracking Telematics

High-Speed
Internet

Broadband

loT Moderate Moderate Moderate
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* |oT Devices require additional configuration and are not ready
for the intended use case out of the box.
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Key Hardware & Gonnectivity Services

iridiunmr

. Supported
B Unsupported

Equipment High-
Key Services Condition DENE] Speed
(Maritime) Monitoring Transmission Internet GMDSS GPS Service Costs Applications

Iridium Certus 100 US$35/month-US$636/month loT connectivity
|Iridium Certus 200

US$82/month-US$455/month loT connectivity/Broadband connectivity

|Iridium Certus 700 US$82/month-US$4,000/month loT connectivity/Broadband connectivity

|Iridium Open Port US$11.95/month-US$16.90/month loT connectivity

|Iridium GMDSS US$8.95/month-US$34.95/month 0T connectivity

|Iridium Short Burst Data (SBD) US$15.99/month-US$50.00/month loT connectivity

|Iridium Messaging Transport (IMT) TBD loT connectivity

Hardware Model Pricing Description

- . The Iridium Edge enables leveraging existing terrestrial-based solutions for fleet management, telematics, safety, and other remote monitoring
Iridium Edge US$359 per device o . 2. S
applications by expanding connectivity beyond cellular limits for 100% global |oT coverage.

Iridium 9602/9603 Module |US$139 per device Supports Iridium Short Burst Data (SBD) and Iridium Burts. Surface mount technology, PCB, and antenna connectors required.

Iridium Certus 9704 exclusively supports IMT—a new format of cloud-native, server-device messaging that optimizes the capabilities of the
- . Iridium network to match increasing demand in Industrial 10T (IloT). A cutting-edge evolution of Iridium Short Burst Data® (SBD®), IMT replaces
Iridium Certus 9704 US$176 per device proprietary Iridium protocols with industry-standard message constructs (hubs, pub/sub, or queues) and offers more cost-effective payloads for

M2M loT applications. Connector less, LGA surface mount.

Iridium Certus 9770/9810 US$160 per device Surface mount technology, PCB, and antenna connectors required.
As a certified Iridium Connected® product, the SkyLink 5100-10T is designed for complete business efficiency, safety and continuity coverage. Its
Skylink 5100 (loT) US$4,200 per device slim design allows for easy mounting on fixed or mobile units to transfer real-time data from existing sensors, asset utilization and 10T/M2M
monitoring tools.
RockBLOCK Pro incorporates the new Iridium 9704 module, a small, lightweight unit that connects to the globally available Iridium satellite
US$21.00-US$75.00 (2 . o - . : - e
RockBLOCK Pro MB/month included) constellation; specifically, the Iridium Messaging Transport service. This enables messages of up to 100 kB, which is large enough to

accommodate aggregated sensors’ data, images, and audio clips.

* This list of equipment is non-exhaustive. Waterproofing

) equipment for use at depth will bear additional costs.
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Key Network Features
iridiunmr

’*r-.? Active Satellites: 66 operational satellites (+9 in-orbit spares)
Inclination: 86.4 degrees

Operational Orbit (shells): Single shell at an altitude of approximately 7,804
km in LEO

Number of Ground Stations: 5 ground stations
-
{’ Typical Latencies: 395 ms-3mn

Architecture: Bent Pipe, L-band transponders, Ka-band inter-satellite link
transponders, and Ka-band gateway uplink

Network Upgrade Plans: Iridium’s Project Stardust is an initiative to develop
D2D satellite connectivity using 3GPP 5G standards-based NB-1oT NTN service.
This would require upgrades to the Iridium ground gateways by introducing 5G
NB-1oT NodeB software and hardware.

¥ High suitability
Moderate Suitability

Use Case Suitability B Low Suitability

Key Fleet Vessel
Connectivity Equipment Management & Condition High-Speed
Use Case Tracking Telematics Monitoring Internet

Broadband

loT Moderate Moderate Moderate

20 I www.abiresearch.com

Network Overview

= Network Positioning: Iridium’s network is uniquely positioned to
address IoT connectivity, operating on MSS bands and L-band, which
enables effective link budgets in inclement weather and for mobile
assets. With 100% global coverage including polar regions, Iridium’s
wide range of low-cost loT products, connectivity tariffs, and product
programmability make them ideal for loT deployments.

= Next-Generation Network: Iridium is currently upgrading its ground
gateways to support the 3GPP IoT NTN standard, which will enable
any device equipped with an NB-loT modem to be capable of
connecting to Iridium satellites. As the ecosystem of standards-based
devices grows, many devices (tablets, phones, maritime gear, etc.) will
be capable of connecting with Iridium off-the-shelf without additional
hardware or software needed.

= loT Connectivity Services: Iridium has a variety of services ranging
from mid-band Internet to NB data services, but excels at providing
connectivity solutions at every price point and form factor. In this way,
Iridium Messaging Transport (IMT) is the next-generation loT service
that transfers data through closed-carrier networks and dedicated,
secure private connections between Iridium and AWS. Iridium also
supports legacy L-band Internet broadband services (Iridium Certus
200 and 700) and Short Burst Data (SBD) for loT applications at
different price points.

* |oT Devices require additional configuration and are not ready
for the intended use case out of the box.
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Key Hardware & Gonnectivity Services
ORBCCMM

. Supported
B Unsupported

Key Services Equipment Condition Data High-Speed
(Maritime) Monitoring Transmission Intemet Service Costs Application

10 kB Monthly plan: US$44.50/month
Wholesale Connectivity (pricing may change depending on
Services wholesale pricing scheme and number of
devices being connected)

loT connectivity

Hardware
Model Pricing Description
ST-6100 US$520 per kit Next-generation satellite terminal with built-in antenna, accelerometer, expanded memory, and support for GPS/Glonass/Beidou. Fully
P programmable and designed for land and sea. Offers two-way global satellite connectivity over IsatData Pro.
IDP-690 US$760 per kit Rugged satellite data terminal optimized for maritime and low elevation-angle applications. Features built-in GPS/Glonass, multiple Input/Output
P (I/0) interfaces, and two-way communication over IsatData Pro. IP67 rated for harsh environments.
ST-9100 US$685 per kit Dual-mode (satellite + cellular) loT terminal with automatic network switching, multiple 1/0, accelerometer, Bluetooth®, and backup battery.
P Environmentally sealed for harsh conditions. Satellite + cellular support.
IDP-800 US$800 per kit Lowjpower, fu‘lly program mable satellite terminal with integrated battery for tracking unpowered assets. Compact and suitable for both land and
maritime applications.
ST-2100 US$800+ per kit Compact, rugged, low-power satellite loT modem with flexible I/O, designed for reliable data transfer in remote and harsh environments.

* This list of equipment is non-exhaustive. Waterproofing
equipment for use at depth will bear additional costs.
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Key Network Features
ORBCCMM

Active Satellites: 31 operational satellites (48+ planned) between 605 km and
875 km.

<

Operational Orbit (shells): 4 planes, at 45° inclination (15 satellites) and 2
planes, at 70° (2 satellites) and 108° (2 satellites), and one equatorial plane (7
satellites).

Number of Ground Stations: 16 Ground stations around the world

Typical Latencies: <15 seconds

Architecture: bent pipe, L-band transponders

Network Upgrade Plans: ORBCOMM is not currently upgrading the network;
however, the constellation has been consistently replenished and updated

gradually over time. Overall, ORBCOMM focuses on enhancing services and device
upgrades, rather than launching new satellites.

M High Suitability
Moderate Suitability
B Low Suitability

Use Case Suitability

Vessel
Condition
Monitoring

Fleet
Management &
Telematics

Key
Connectivity
Use Case

High-Speed
Internet

Equipment
Tracking

Broadband

loT Moderate Moderate Moderate
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Network Overview

= Network Positioning: The ORBCOMM network is well-
positioned to support loT applications, particularly for high-
volume, low-cost connection deployments, and has
experience selling connectivity to the maritime market.
ORBCOMM's dual-mode (satellite and cellular) approach,
enabled through partnerships with Tier One cellular
providers, ensures reliable, redundant, and cost-effective
connectivity

= Next-Generation Network: ORBCOMM is continuously
upgrading the network, and more nanosats are expected to
be deployed in the coming years. ORBCOMM has launched a
significant upgrade to its satellite IoT network with the
introduction of the next-generation OGx service. This
upgrade is designed to deliver more powerful, cost-effective,
and energy-efficient loT connectivity across arange of
industries.

= Connectivity Services: Connectivity services are primarily
targeted for IoT applications and are purchased on a
wholesale basis.

* |oT Devices require additional configuration and are not ready

for the intended use case out of the box.
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Impact of Evolving Industry Trends—Networks

New Technologies on the Rise

Characteristic GEO LEO

Link budget Lower due to longer distances between  Higher due to shorter distances between
satellite and Earth satellite and Earth

Latencies Higher (600 ms to 800 ms) Lower (30 ms to 50 ms)

No. of satellites required for ~ ~3 (excluding polar regions) >25

global coverage

Connectivity consistency Consistent, asthere is a constant lineof  Intermittent, as connections need to be
sight with the GEO satellite re-established with fast-moving LEO

satellites

loT application Typically used for loT data backhaul Typically used as D2D connectivity

Typical data throughputs Higher due to larger antennas Lower due to smaller antennas

Typical peak power Higher (e.g., EM2050 Module: ~1 W) Lower (e.g., Astronode S Module: <0.35

consumption (RF Tx) W)

Terminal and connectivity Higher Lower

costs

Active Satellites by Operator

—— SpaceX

—&— Amazon Kuiper
—&— Eutelsat OneWeb
—e— Globalstar

—8—Iridium

—&— Others

Active Satellites in Orbit (000s)
(0]

—ah
- L L L L L
2024 2025 2026 2027 2028 2029 2030
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The technical capabilities of LEO satellite systems,
largely popularized by SpaceX's Starlink, have
triggered a transition by the space industry to new
“swarm” networks operating in LEO.

These networks can support lower latency
applications, such as video streaming and video
conferencing, thanks to the altitude of the
network.

While emerging LEO networks are evolving, legacy
GEO networks are still able to provide comparable
coverage and services.

As the availability of satellite connectivity
increases, it is expected that service diversification
will expand, and service pricing will become more
affordable and specialized for users in the
maritime ecosystem.

SpaceX's active satellites in orbit are expected to
reach nearly 15,000 by 2030, assuming the
network is approved for expansion by the FCC.

Amazon Kuiper is expected to reach full
deployment by 2030, with 3,236 active satellites
2030.

Eutelsat OneWeb is expected to reach nearly 800
active satellites by 2030.
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Impact of Evolving Industry Trends—Pricing

Average Cost per Satellite Connection

= The rise of LEO constellations has triggered a significant decline in

. connectivity tariffs across the industry.
Annual Average Revenue per Connection (ARPC) by Operator

= The chart forecasts the annual average price for a single connected
4.0 device by satellite operator and how much customers should expect to
pay for connectivity.

35 = For this analysis, the chart compares the lowest-cost connectivity service
per byte (annually) for each satellite operator and the anticipated decline
in costs over time. Pricing without monthly data limits (in bytes) is not

30 accounted for.

= The increase in LEO capacity, particularly from SpaceX, Amazon,
Globalstar, and Eutelsat OneWeb, is expected to cause an average price
decline of 4.6% across the industry, with SpaceX expected to see the most
significant decline in price by 11.5% between 2024 and 2029. Globalstar
and Iridium provide the lowest prices for |oT-only connectivity.

25

2.0

ARPC (US$ 000s)

= Eutelsat OneWeb is currently positioned as a more premium, enterprise-

_ grade service with annual pricing starting at US$3,500, or around US$295
1.5 —4— Viasat —®— SpaceX per month for satellite broadband. Pricing is expected to decrease to sub-
—®— OneWeb —e— Others US$3,000 per year by 2029 or around US$230 per month.

—&— [ridium —&— Globalstar

1.0 = SpaceX's pricingis currently positioned below Eutelsat OneWeb'’s pricing
at US$ 2,400 per year or US$ 200 per month for satellite broadband.
Pricing is expected to rapidly decrease to US$ 109 per month by 2029.

— ud — ——————=8 = Other companies, such as ORBCOMM, are representing L-band IoT
-— . P P N . service connectivity, with a price range starting from US$540 per year to
0.0 - - US$107 per year. Over time, pricing is expected to come down and

2024 2025 2026 2027 2028 2029 provide a new range of US$502 to US$86 per year. Notably, Viasat's
pricing in this range reflects Inmarsat's L-band services, not Viasat'’s
broadband connectivity services, which would be priced around SpaceX

levels.
24 I www.abiresearch.com ©2025 ABI Research
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Impact of Evolving Industry Trends—Policy
WRC-27 and 31, FCC, and Tariff Dispute

World Radiocommunications Conference (WRC)

international agreement governing the use of Radio Frequency (RF) spectrum and satellite operations.

Significantly, this includes introducing studies for EPFD calculations and reviewing allocations for ISLs and for MSS bands and services.

WRC 23, 27, and 31: The WRCs are organized by the International Telecommunication Union (ITU) and held every 3 to 4 years to review, update, and/or amend the Radio Regulations, which are an

WRC-23: Overall, the decisions made at WRC-23 were in favor of GSO and NGSO systems, resulting in various new allocations or amendments in frequencies for Earth Stations in Motion (ESIMs) and
Inter-Satellite Links (ISLs), new reporting standards for constellation deployment and coordination, and potential future revision for calculating Equivalent Power Flux Density (EPFD).

WRC-27 and 31: At the upcoming WRCs, the theme of optimizing satellite organization and coordination, as well as allocation of spectrum for new and expanding service segments is a common theme.

Changes to the Federal Communications Commission (FCC)

Changes to the FCC: The new FCC Chair, Brendan Carr, is pursuing an aggressive, industry-friendly

. L . L . c . Area Rosenworcel (Previous Chair)
approach to space policy, prioritizing deregulation, streamlining licensing, and accelerating U.S.

Carr (Current Chair)

commercial space activities.

More cautious, consumer

Deregulation and Streamlining: Carr is pushing significant deregulation of space activities, aiming Regulatory Approach protection focus

to reduce bureaucratic hurdles and speed U.S. innovation. SpaceX and Amazon are likely to benefit.

Faster Licensing: Freeing more spectrum for satellite use and potentially revising how the FCC Licensing Speed Incremental modernization
handles novel space missions, manufacturing, asteroid mining, etc.

Support for Satellite Innovation: Support for LEO networks and advocating for funding and

. . Orbital Debris Poli Stronger focus on regulation
reducing regulatory barriers. e € €
New Frameworks: Supplemental Coverage from Space (SCS) is an example of a new framework
that allows satellite players to use leased spectrum from Mobile Network Operators (MNOs), Industry Engagement Balanced

allowing SpaceX to provide loT. Similar frameworks are expected to follow.

Deregulatory, industry-friendly, pro-
innovation

Aggressive streamlining, faster approvals

Less aggressive

Openly supports commercial operators

Tariff Dispute & Global Supply Chain Impact

Tariffs and Changing Tides: The trade war has implications on the global space market, particularly with the acquisition of Rare Earth Elements (REEs), which make up vital components for hardware
throughout the space industry. Aside from strained supply chains, which will incur higher costs of producing and importing aerospace components and hardware, China has introduced an export
control list for REEs crucial for advanced chips and weaponry, on several aerospace companies such as L3 Harris, Raytheon, Boeing Defense, Space & Security, General Dynamics, and more. While the
companies in this list are primarily in the defense industry and have minimal impact on commercial companies like SpaceX or Amazon, the threat of escalating these export controls to such companies
is feasible and would dramatically impact the cost and potential lead times of new satellite being deployed, particularly by operators purchasing satellites from manufacturers on the list.

www.abiresearch.com
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Satellite Network & Solutions Analysis

Operator Analysis—Services, Network, Hardware

< : ae : . EUTELSAT .
Segments G|obq|stqr== iridium SPACEX amazon | project kuiper e ONEWEB Vlaqatw ORBCCMM
Planned Sats 25 (48+) 66 12,000 (42,000) 3,236 652 (6,372) 19 31 (48+)
Orbit LEO LEO VLEO LEO LEO/GEO GEO LEO
Connectivity Standard’ Proprietary Hybrid Hybrid Proprietary Hybrid Hybrid Hybrid

. Partnerships/ Direct-to-consumer/ o Partnerships/ Partnerships/ Partnerships/
Type Hybrid - All Wholesale partnerships Direct-to-consumer wholesale Wholesale wholesale
Latency -3 395 ms-3 mn 30-60 ms 35-70 ms 70 ms 600-800 ms <15
(estimated)*
High-Speed Internet No No Yes Yes Yes Yes No
loT Data Yes Yes Yes Yes (third party only) Yes (third party only) Yes Yes
. US$10,000

User Terminal Costs US$350 (consumer) " US$250 (consumer)
(Starting US$)? US$123.99 US$139 US$1,499 (enterprise) TBD US$1%egg%?£Z$?time) US$5,000 (maritime) US$500+

. . In-house (supports In-house (supports i . . i
Terminal Vendors Third party third party) third party) In-house Third party Third party In-house
Connectivity Tariff Costs _ _ _ 7.84x10 -10 $ per _ _
(Starting US$)® 3.72x10-2 $ per byte 3.5%10 -5 $ per byte 1.00x10 -9 $ per byte TBD byte 1.43%x10 -5 $ per byte 4.34x10 -3 $ per byte

- US$50/50 GB
%‘I’r:‘ftf:'y Connectivity US$8.95/240 Bytes US$35/1 MB (+US$150 Access TBD U5$295.00/350 GB US$29.99/2 MB* US$44.50/10 kB
Fee)*

www.abiresearch.com
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o

The connectivity standard indicates whether the provider supports 3GPP NTN standards (NR-NTN or NB-IOT/LTE-M) and/or proprietary connections.
Terminal prices vary significantly depending on service requirements and application. Pricing is per device/terminal.
Wholesale pricing and higher-tier plans can drive down the cost per byte, pricing based on monthly connectivity tariffs.
*|t should be noted that the monthly connectivity tariffs for SpaceX require a monthly US$150 Access Fee, meaning US$200 a month minimum is required to enable
connectivity, with additional blocks to be added at US$50 or US$500 increments.
*Project Kuiper latency is expected to be 5-10 ms higher than Starlink’s VLEO performance due to its higher orbital altitude.
*Viasat pricing is based on Inmarsat BGAN M2M pricing, typical Viasat Maritime connectivity pricing starts ~ US$995/75 GB
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Satellite Network & Solutions Analysis

Operator Analysis—User Terminal Pricing

EUTELSAT

Hardware Segments Globalstar® iridium SPACEX amazon | project kuiper @ ONEWEB Vlasatw ORBCCMM
Tier 1 US$129 US$139 US$350 TBD US$10,000 Us$129 US$520
Tier 2 US$195 Us$160 US$599 US$13,200 US$195 US$685
Tier 3 US$199 US$176 US$1,499 US$21,000 US$199 US$760
Tier 4 US$325 US$359 US$26,000 US$1,800+ US$800+
Tier 5 US$500+ Us$4,200 US$31,000+ US$10,000+

1. Globalstar, Iridium, and Viasat (Inmarsat) offer similarly priced hardware for low-data-rate L-band services and loT
connectivity, providing the best value and quality of service for low-data-rate applications in maritime connectivity.

2. For satellite Internet, SpaceXis in a league of its own in terms of cost-to-performance.

©2025 ABI Research
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Recommendations: Network Solutions for Maritime loT

Operator Network & Service Analysis for Mariner loT

The output from ABI Research’s assessment aggregates the capabilities

Tier Company Positioning Recon‘lmendatlonf of each network relative to the other in terms of their solution costs
1 SpaceX Disruptors Top pick for com b'f‘ed crew (hardware and connectivity) and the applications it supports, loT data,
welfare & loT solutions high-speed Internet, and potential for future application support via
1 Amazon Kuiper Disruptors network upgrades.
. = Itshould be noted that any of these networks can be used for
2 Viasat Incumbent connecting maritime vessels at sea, but the cost-benefit equation is
5 Eutelsat OneWeb | b o significantly different, which this assessment attempts to flesh out.
utelsat OneWe ncumbent (transitioning) * Ahigher-tier assessment indicates that a company scored favorably
2 Globalstar Incumbent (transitioning) Top pick for 1oT on a budget in relation to its solution cost (i.e., a company has favorable
. . hardware and service costs and a high service level) and a high
3 Iridium Incumbent Top pick for performance loT application rating (that reflects a high support level for broadband
e ORBCOMM I BE Internet and loT data, as well as high frequency in network

upgrades).
Overview & Recommendations

= SpaceX and Amazon both provide the most cost-effective and versatile services, enabling satellite Internet, 10T, and more through their connectivity services and partnerships. With both
systems operating in LEO and having significant control of their supply/value chain, hardware prices can be offered at competitive prices. As a low-latency high quality Internet connectivity link
for avessel out at sea, both networks can support virtually any application and service. While Viasat can support the same services, its GEO network has higher latencies, and typical hardware
and connectivity tariffs are significantly higher than what is provided by SpaceX and Amazon. SpaceX has a leg-up on Amazon in native applications provided by supporting D2D connectivity,
while Amazon has a higher performing network with enterprise-grade connections and cloud-web service integration, and end-to-end encrypted links. Eutelsat OneWeb trails behind these
operators as the hardware and connectivity tariffs are far more expensive. Overall, satellite broadband providers are well positioned to support maritime loT aggregation models and
crew welfare, helping mariners connect multiple devices in the ocean and on the vessel and save money by paying for a single satellite connection.

= Despite the upside of SpaceX, Amazon, Viasat, and OneWeb services, the starting price for hardware and connectivity servicesis much higher than standalone L-band services for |oT.
Mariners interested in equipping and tracking only specific gear will find good options from Globalstar, Iridium, or Inmarsat (Viasat). With the eventual launch of standalone loT services by
SpaceX and later Amazon, these services will likely be attractive for loT use cases for mariners, especially if pricing is absorbed as part of a bundle with broadband services.

= For mariners looking to connect devices with low data requirements directly to the satellite, IoT providers, Globalstar, Iridium, and Inmarsat (Viasat), which primarily provide standalone L-band
loT services, are best suited for the job. While Internet services can be provided, their performance and cost are not comparable to newer LEO Internet providers. For vessels that only need to
connect a few devices, already have a stable satellite Internet connection, and are operating on a tight budget, Globalstar offers the most cost-effective solution. For a little more money,
however, Iridium will provide higher performing solutions through robust communication protocols and an interlinked network. It should be noted that both networks are receiving
considerable upgrades, with Globalstar's C-3 promising low- and mid-range loT connectivity, while Iridium’s Project Stardust will enable support for NB-loT. Additionally, as user requirements
scale, pricing can often be negotiated to a lower baseline, enabling companies like ORBCOMM or Viasat (Inmarsat) to become potentially more attractive. It is also the case that some of the
companies have agreements with other companies on this list, which could add to the overall attractiveness of a particular network and solution.
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Vendors

Globalstar

Hardware
Model

Globalstar

Description

I 4
w

Pricing

Life Span

Frequency
Bands

Environmental

Integrity 150 |A solar-powered asset trackingdevice  |US$349 per  [Expected Battery Life: 10+ years LEO* L-Band IP68/69K
with edge smart data processing device S-Band
capabilities. It features the longest
battery life inits class and supports
applications for transmitting smart data
from the edge.

SmartOne [Anindustrial-grade, solar-powered asset |US$349 per |Expected Battery Life: Up to 10 years under normal conditions LEO* L-Band IP68/69K

Solar tracker designed for harsh environments.|device Estimated 8 years of serviceable life (*2 messages per day) S-Band
It provides maintenance-free tracking, If the solar panel is covered, the battery will last 6 months before
monitoring, and data collection. needing recharging

SmartOne C |A versatile and affordable satellite asset |US$195 to Expected Battery Life: (*based on check-in frequency) LEO* L-Band IP68
manager suitable for both fixed and US$500 per Every 24 hours: 750 days S-Band
mobile assets. Itis compact, easy to device Every 8 hours: 400 days
mount, and highly configurable. Every 1 hour: 80 days

SPOT Trace |SPOT Trace is a compact satellite-based |US$129.99 per|Expected Battery Life: Using 4 AAA Energizer Ultimate Lithium LEO* L-Band IPX7
tracking device designed to monitor and |device batteries: S-Band
protect valuable assets. Provides near 5-minute tracking: 4.5 months (1 hour movement per day)
real-time GPS coordinates viewable on 2.5-minute tracking: 2.7 months (1 hour movement per day)

SPOT Mapping. Sends movement alerts
via text or email when the vibration
sensor detects motion. Offers low batteryj
alerts and power off notifications.

GSatSolar  |A rugged, low-cost tracking device ideal |US$199.00 per|[Expected Battery Life: (without charging): LEO* L-Band IP68
for off-grid asset tracking, remote loT device 1-hour reporting interval: 4 days S-Band

operations, and livestock monitoring.

4-hour reporting interval: 13.5 days
12-hour reporting interval: 25 days
24-hour reporting interval: 38 days

www.abiresearch.com
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High-

Key Services Condition Data Speed
(Maritime) Monitoring Transmission Intemet GMDSS  GPS Data Throughput Service Costs

Wholesale Yes Yes No No Yes |Transmission Rate: 100 Bits per Second (bps) Starting at US$2/month per device
Connectivity Packet Structure: 8 bytes and 6 bits for payload, 27 bits for
unit 1D, and 45 bits for other overhead functions
Total Packet Size: 144 bits
Transmission Time: 1.44 seconds per 9-byte transmission
Transmission Rate: 100 bps SmartOne 1 message per day: US$8.95/month
SmartOne C ves ves No No ves Packet Structure: 8 bytes and 6 bits for payload, 27 bits for |SmartOne 2 messages per day: US$10.95/month
unitID, and 45 bits for other overhead functions SmartOne 3 messages per day : US$12.95/month
Total Packet Size: 144 bits SmartOne 6 messages per day : US$15.95/month
Transmission Time: 1.44 seconds per 9-byte transmission  [SmartOne unlimited messages per day: US$34.95/month
All plans with a 1-year minimum term
Transmission Rate: 100 bps GSatSolar 1 message per day: US$8.95/month
GSatSolar ves ves No No ves Packet Structure: 8 bytes and 6 bits for payload, 27 bits for |GSatSolar 2 messages Per Day: US$10.95/month
unit 1D, and 45 bits for other overhead functions GSatSolar 3 messages Per Day: US$12.95/month
Total Packet Size” 144 bits GSatSolar 6 messages Per Day: US$15.95/month
Transmission Time: 1.44 seconds per 9-byte transmission  |GSatSolar unlimited messages per day: US$34.95/month
All plans with a 1-year minimum term
Transmission Rate: 100 bps Basic Plan:
SPOT Trace ves ves No No ves Packet Structure: 8 bytes and 6 bits for payload, 27 bits for |Monthly: US$11.95/month
unitID, and 45 bits for other overhead functions Annually: US$143.40/year
Total Packet Size: 144 bits Extreme Plan:
Transmission Time: 1.44 seconds per 9-byte transmission  |Monthly: US$16.90/month
Annually: US$202.80 /year
Requires Data Management & Mapping Software (US$5/month to
US$50/year) alongside a US$29.95 activation fee. Pricing can be negotiated at
20+ unit orders.
Integrity 150 Yes Yes No No Yes |[Transmission Rate: 100bps ~ ' Infinity 150 Activation Fee: U5$40.00
Packet Structure: 8 bytes and 6 bits for payload, 27 bits for |1 message per day: US$8.95/month
unitID, and 45 bits for other overhead functions 2 messages per day: US$10.95 /month
Total Packet Size: 144 bits 3 messages per day: US$12.95 /month
Transmission Time: 1.44 seconds per 9-byte transmission |6 messages per day: US$15.95 /month
Unlimited messages per day: US$34.95 /month

Services can be purchased directly, through resellers, or on a wholesale basis.
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Vendors

Hardware Model

Viasat™

Description

Pricing

*This hardware list is non-exhaustive

Life Span

Frequency
Bands

Environmental

Third
Party

Viasat Fleet Express Maritime Ka/Ku-band VSAT terminal for US$10,000-US30,000 7-10years GEO Ka-band, IP66-1P67
high-speed broadband at sea Ku-band

Viasat NexusWave Next-gen VSAT terminal for Not Public 5-8 years GEO Ka-band, IP65-IP67
land/mobile/enterprise; supports high throughput Ku-band
and flexibility

Viasat loT VSAT Fixed or mobile VSAT terminal for loT and SCADA |US$2,000-US$5,000 5-7 years GEO Ka-band, IP65-IP67
applications Ku-band

Viasat loT Select Optimized for low-data loT, compact, ruggedized [Not Public 3-5years GEO Ka-band IP65-IP67
terminal

Viasat loT Pro Higher throughput loT terminal for industrial/utilityfNot Public 7-12 years GEO Ka-band IP65-IP67
use

Viasat-2 Fixed Terminal |Indoor/outdoor units for residential/SME US$300-US$600 3-5 GEO Ka-band IP65
broadband, up to 100 Mbps down/20 Mbps up

GAT-5518 8" parabolic Ka-band airborne terminal for real-  [Not Public N/A GEO Ka-band, N/A
time situational awareness Ku-band

GAT-5530 Aero terminal, waveguide horn array, Ka/Ku-band, |Not Public N/A GEO Ka-band, N/A
for medium/long range airframes Ku-band

Cobham Explorer 540 Dual-mode BGAN M2M & LTE terminal, pole- US$2,595 5-8 years GEO L-band, LTE |IP66
mount, ultra-rugged, for remote loT

Hughes 9504 (BGAN Ultra-low power, fixed BGAN M2M terminal for US$1,890-US$2,499 7-10 years GEO L-band IP56

M2M) remote monitoring

SABRE Ranger (BGAN Compact, fixed BGAN M2M terminal with US$2,499 5-8 years GEO L-band IP66

M2M)

Ethernet/RS232
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Services can be purchased through resellers or on a wholesale basis.

Key Services Condition Data Speed

(Maritime) Monitoring Transmission Intemet GMDSS GPS Data Throughput Service Costs

Fleet Express Yes Yes Yes Yes Yes |Transmission Rate: 25-50 Megabits per Second (Mbps) download, 8-25 |Metered Plans Available: Unlimited Plans:

(FX) Mbps upload Yacht 3: US$995/month FX Entry: US$2,150/month
Packet Structure: 125-240 MHz per channel Yacht 5: US$1,795/month FX 2000: US$4,150/month
Total Packet Size: 1,500 bytes Yacht 10: US$2,995/month FX 4000: US$4,995/month
Transmission Time: 0.00024 seconds per packet at 50 Mbps Yacht 15: US$4,995 /month FX 8000: US$7,995/month

Super Yacht 8: US$2,995/month FX 16000: US$29,995/month
Super Yacht 12: US$4,995/month

Super Yacht 24: US$9,995/month

Super Yacht 40: US$14,995/month

Nexus Wave Yes Yes Yes Yes Yes | Transmission Rate: 330-340 Mbps download, 120-150 Mbps upload ~ |Unlimited Plans:
Packet Structure: 125-240 MHz per channel US$2,500/month
Total Packet Size: 1,500 bytes US$10,000/month

Transmission Time: 0.0000353 seconds per packet at 340 Mbps

loT VSAT Yes Yes Yes No Yes [Transmission Rate: 200 kbps download, 8-25 Kbps upload Wholesale/bulk contract
Packet Structure: 125-240 MHz per channel

Total Packet Size: 1,500 bytes

Transmission Time: 0.48 seconds per packet at 25 Kbps
loT Select Yes Yes No No Yes |Transmission Rate: 200 Kbps Download, 8-25 Kbps Upload Wholesale/bulk contract
Packet Structure: 125-240 MHz per channel ~US$2,200/month

Total Packet Size: 3,125 bytes

Transmission Time: 0.48 seconds per packet at 25 Kbps

loT Nano Yes Yes No No Yes [Transmission Rate: 10,000 bytes download, 6,400 bytes upload Data Pooled Plans:

(IsatData Pro) Packet Structure: 125-240 MHz per channel 10K Pool Plan: US$23.75/month for 10,000 bytes
Total Packet Size: 3,125 bytes 25K Pool Plan: US$36.25/month for 25,000 bytes
Transmission Time: 0.48 seconds per packet at 25 Kbps 100K Pool Plan: US$90.00/month for 100,000 bytes

loT Pro Yes Yes No No Yes Transmission Rate: 10,000 bytes download, 6,400 bytes upload All Plans with a 1-Month Minimum Term:
Packet Structure: 125-240 MHz per channel 1 MB: US$22.50/month (US$22.50 overage)
Total Packet Size: 3,125 bytes 2 MB: US$29.50/month (US$15.00 overage)
Transmission Time: 0.48 seconds per packet at 25 Kbps 5 MB: US$45.00/month (US$14.00 overage)

10 MB: US$75.00/month (US$12.00 overage)
15 MB: US$100.00/month (US$11.00 overage)
20 MB: US$112.50/month (US$10.00 overage)

Transmission rate: up to 448 kbps All Plans with a 1-Month Minimum Term:

BGAN M2M Yes Yes No No Yes
Packet structure: 125-240 MHz per channel 2 MB: US$29.99-US$35/month (US$19.60 overage)
Total packet size: 1,500 bytes 10 MB: US$85-US$90/month (US$6.70 overage)
Transmission time: 0.0045 seconds per packet at 448 kbps 20 MB: US$130/month (US$6.25 overage)

Pooled : US$640-US$5,285/month (US$6.70 overage)
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Vendors

Hardware
Model

d

r umr

Description

Pricing

Life Span

Frequency
Bands

Environmental

Iridium [IfidiumEdge  [The Iridium Edge enables you to leverage your existing terrestrial-based  JUS$359 per device Expected Battery Life: 10+ years LEO L-Band IP68/69K
solutions for fleet management, telematics, safety, and other remote
monitoring applications by expanding connectivity beyond cellular limits for]
100% global loT coverage.
Iridium Supports Iridium Short Burst Data® (SBD®) and Iridium Burst. Surface US$139 per device Expected Battery Life: Up to 10 years LEO L-Band IP68/69K
9602/9603 mount technology, PCB, and antenna connectors required. under normal conditions
Module Estimated 8 years of serviceable life (*2
messages per day)
If the solar panel is covered, the
battery will last 6 months before
needing recharging
Iridium Certus [Iridium Certus 9704 exclusively supports IMT — a new format of cloud- |US$176 per device Expected Battery Life: (*based on LEO L-Band IP68
9704 native, server-device messaging that optimizes the capabilities of the check-in frequency)
Iridium network to match increasing demand in IloT. A cutting-edge Every 24 hours: 750 days
evolution of Iridium SBD®, IMT replaces proprietary Iridium protocols with Every 8 hours: 400 days
industry-standard message constructs (hubs, pub/sub, or queues) and Every 1 hour: 80 days
offers more cost-effective payloads for M2M loT applications. Connector
less, LGA surface mount.
Iridium Certus [Surface mounttechnology, PCB, and antenna connectors required. US$160 per device Expected Battery Life: Using 4 AAA LEO L-Band IPX7
9770/9810 Energizer Ultimate Lithium batteries:
5-minute tracking: 4.5 months (1 hour
movement per day)
2.5-minute tracking: 2.7 months (1
hour movement per day)
Skylink 5100  |As a certified Iridium Connected® product, the SkyLink 5100-10T is designed|US$4,200 per device Expected Battery Life: (without LEO L-Band IP68
(loT) for complete business efficiency, safety and continuity coverage. Its slim charging):
design allows for easy mounting on fixed or mobile units to transfer real- 1-hour reporting interval: 4 days
time data from existing sensors, asset utilization, and 10T/M2M monitoring 4-hour reporting interval: 13.5 days
tools. 12-hour reporting interval: 25 days
24-hour reporting interval: 38 days
Ground |ROCKBLOCK Pro|RockBLOCK Pro incorporates the new Iridium 9704 module, a small, Device cost not listed: Device- Not released LEO L-Band IP66
Control lightweight unit that connects to the globally available Iridium satellite Specific Airtime
constellation; specifically, the Iridium Messaging Transport service. This Low Usage Plan: US$21.00 (25
enables messages of up to 100 kB, which is large enough to accommodate |KB/month included)
aggregated sensors' data, images, and audio clips. Mid Usage Plan: US$34.00 (250
KB/month included)
High Usage Plan: US$75.00 (2
MB/month included)

www.abiresearch.com
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Condition
Monitoring

Key Services
(Maritime)

High-Speed

Transmission Internet GMDSS GPS

Data Throughput

Services can be purchased through resellers or on a wholesale basis.

Service Costs

Iridium Certus 100 IP data speeds up to 88 kbps download, 22 kbps

upload

Yes Yes No No Yes

1 MB/US$35 per month ($3.50 DSG)
30 MB/US$144 per month  ($14.40 DSG)
200 MB/US$636 per month ($63.60 DSG)
US$15.00 activation fee

Iridium Certus 200 Up to 176 kbps download, 88 kbps upload

Yes Yes No No Yes

20 MB/US$82 per month

30 MB/US$119 per month

50 MB/US$137 per month

80 MB/US$228 per month

100 MB/US$455 per month

US$15.00 activation fee

All plans with a 1-year minimum term

Iridium Certus 700 Up to 704 kbps download, 352 kbps upload

Yes Yes No No Yes

20 MB/US$82 per month

30 MB/US$119 per month

50 MB/US$137 per month

2 GB/US$4,000 per month

$15.00 activation fee

All plans with a 1-year minimum term

Iridium Open Port Up to 128 kbps

Yes Yes No No Yes

Basic Plan:

Monthly: US$11.95/month

Annually: US$143.40/year

Extreme Plan:

Monthly: US$16.90/month

Annually: US$202.80/year

Requires Data Management & Mapplng Software (US$5/month US$50/year)
| id S$29. fee b

Iridium GMDSS Not primarily for data; focused on distress alerts and

safety voice

Yes Yes No Yes Yes

Infinity 150 ACTIVATION FEE $40.00

1 Message Per Day $8.95/ Month

2 Messages Per Day $10.95/ Month

3 Messages Per Day $12.95/ Month

6 Messages Per Day $15.95/ Month
Unlimited Messages Per Day $34.95/ Month

Iridium Short
Burst Data (SBD)

Supports up to 1960 bytes for mobile-originated
messages and 1890 bytes for mobile-terminated
messages - 784 bps and 756 bps

Yes Yes Yes

Basic Plans (No Included Data)

$15.99 to $20.00 / Month

Activation fees between $0 and $50

Minimum contract terms from 1 to 12 months
Bundle Plans (With Included Data)

12KB Bundle: $19.99-$27.00 / Month

17KB Bundle: $24.95-$30.00 / Month

30KB Bundle: $36.50-$50.00 / Month

Iridium Messaging
Transport (IMT)

Yes Yes Yes Supports 1-100,000 bytes packet sizes; bps range

www.abiresearch.com
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Hardware Frequency
Vendors Model Description Pricing Life Span Bands Environmental
SpaceX Flat High Designed for mobility applications and challenging environments. With a |US$1,499 per kit External Power Supply VLEO* | Ka-Band IP56
Performance [wide FoV and enhanced GPS capabilities, it can connect to more (110-150 W) Ku-Band

satellites, allowing for consistent connectivity while on-the-go. The
hardware is designed for a permanent installation and is more resilient
to extreme environments. Recommended for maritime connectivity and
two terminals recommended for mission-critical applications.

High Best for power user, business, and enterprise applications. It allows US$1,499 per kit External Power Supply VLEO* | Ka-Band IP56
Performance |better speeds at high temperatures, can connect to more satellites, and (110-150 W) Ku-Band
is more resilient to extreme environments.

Standard Best for residential users and everyday Internet applications like US$599 per kit External Power Supply (504 v Eo* | Ka-Band IP54

Actuated streaming, video calls, online gaming & more. 75 W) Ku-Band

Standard Best for residential users and everyday Internet applications like US$350 per kit External Power Supply (754 viEo* | ka-Band IP67 Type 4
streaming, video calls, online gaming & more. 100 W) Ku-Band

D2D (loT) loT modules have not been released to the public, but estimated Est. US$89 per device VLEO* | PCS GBlock:

Module performance and costs are derived from the loT company SWARM that Cellular LTE

SpaceX acquired.

*25-30 ms for broadband services and 50-100 ms for D2C services
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Key Services

Condition

SPACEX

DEL] High-Speed

(Maritime) Monitoring Transmission Internet GMDSS GPS Data Throughput* Service Costs*

High-Speed Yes Yes Yes No Yes |Transmission Rate: 50-300 Mbps 50 GB data block: US$50/month

Internet download, 8-25 Mbps upload 500GB data block: US$500/month

Service—Roam Packet Structure: 240 MHz per channel [SpaceX Fleet Management platform is included
Total Packet Size: 12,000 bits Any amount of data blocks may be purchased.
Transmission Time: 0.00012 seconds |Monthly Terminal Access Fee of US$150 is required for
per packet at 100 Mbps access.

High-Speed Yes Yes Yes No Yes |Transmission Rate: 40-220 Mbps 50 GB data block: US$50/month

Internet download, 8-25 Mbps upload 500GB data block: US$500 /month

Service—Mobility Packet Structure: 240 MHz per channel [SpaceX Fleet Management platform is included
Total Packet Size: 12,000 bits Any amount of data blocks may be purchased.
Transmission Time: 0.00012 seconds |Monthly Terminal Access Fee of US$150 is required for
per packet at 100 Mbps access.

D2D loT Yes Yes No No Yes [|Transmission Rate: Est. US$5-US$6 per GB/month (based on previous SWARM

Connectivity Packet Structure: estimates
Total Packet Size:
Transmission Time:

* Starting April 2, 2025, all existing Starlink mobile Internet airtime accounts will transition to a new pricing structure.
= All existing Starlink mobile Internet plans will no longer be available after April 1, 2025.
= Starlink Unlimited Internet at the dock is being retired, and the US$2 per GB Starlink priority option will also go away.
= New Starlink airtime rates will be US$1 per GB, purchased in blocks of 50 GB or 500 GB.

= All accounts will also be charged a monthly Starlink Terminal Access Fee of US$75 per month for Starlink local inland use, and US$150 for Starlink global international and offshore use.

= There will be no “grandfathering” of current plans. All users will transition to the new Starlink service plans.

* Data Throughput reflects current “Roam” and “Mobile Priority” performance. Service speeds will be impacted by the user terminal selected.

Currently, once a user has used all of their Mobile Priority data while at sea, their Internet connection will be completely cut off, with the exception of access to the Starlink website (www.starlink.com). To

reconnect to the Intemnet, the user will need to purchase additional Mobile Priority data through their account.

* Services can be purchased directly from SpaceX or through resellers.

www.abiresearch.com
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Orbital Shell Inclination (°) Orbital Altitude (km) Orbital Planes Number of Satellites

Shell 1 53.0 550 72 1,584
-;ﬁ.@ Active Satellites: ~7,000 operational satellites: 400+ D2C and Shell 2 70.0 570 36 720
¢ ¥ ~6,600 broadband (March 7, 2025) €
Shell 3 97.6 560 6 348
Inclination: 53-115 degrees
Shell 4 53.2 540 72 1,584
Operational Orbit (;hells): 14 orbital shells planned at altitudes Shell 5 97.6 560 4 172
ranging 340-614 km in LEO and VLEO '
Number of Ground Stations: Over 150 ground stations globally Starlink Gen 2 (Broadband)
. . Shell 3.0 340 48 ,280
Typical Latencies: 30-60 ms el > >
Shell 2 46.0 345 48 5,280
i il Architecture: (Broadband) Regenerative, Ku-band, Ka-band, and
— - ; ; Shell 3 38.0 350 48 5,280
-._.{. V-band transponders, optical laser terminals. (D2C) Regenerative, : '
] eNodeB, VHF transponders, optical laser terminals Shell 4 969 360 30 3,600
Network Upgrade Plans: SpaceX is authorized to operate 4,408 Shell 5 53.0 340 28 3,360
Gen 1 satellites and another 7,500 Gen 2 satellites, all which are
authorized to provide D2C. The FCC has deferred decisions on shell 6 30 345 28 —
SpaceX's request to operate an additional 22,488 satellites and at Shell 7 33.0 360 28 3,360
lower orbital altitudes. Gen 3 satellites have been announced that
will feature up to 60 Terabits per Second (Tbps) of network shell 8 148.0 604 12 144
capacity and each satellite will boast 1 Tbps of downlink and 160 Shell 9 115.7 614 18 324
Gbps of uplink capacity.

Authorized to operate by FCC

Network Overview

= Network Positioning: SpaceX's D2C network is uniguely positioned to address low-latency 0T connectivity, operating on T-Mobile's cellular n25 band 1910-1915 MHz for Earth-to-space (uplink) 1990-1995 MHz for space-
to-Earth (downlink) communications. The broadband network is well-positioned for fixed and mobile low-latency high data rate loT aggregation use cases via larger terminals to support Ka- and Ku-band links.

= Next-Generation Network: SpaceX's next-generation V3 satellites will add significant capacity to the network, with each satellite boasting 10X the downlink and 24X the uplink capacity of the current satellite generation.
The new network will feature new digital payloads, allowing the network to be dynamically reprogrammed in orbit and rapidly deploy new services. Starlink D2C systems use transponder technology, including a 25-square-
meter antenna, to operate in lower frequency bands for D2C services. Integrating this technology onto Starlink Gen 3 satellites will significantly enhance D2C and loT connectivity. Ultimately, these new systems position the
next-generation Starlink network as a high-speed broadband and loT powerhouse capable of providing high-speed broadband to larger user terminals and NB connectivity to mobile 10T and LTE devices. Furthermore, the
network's programmability allows the satellites to adopt and operate on new frequency bands and upload new software to accommodate new connectivity standards, like NR NTN or loT NTN.

= Connectivity Services: SpaceX's Mobile Interet services are designed for mobile users in mobile and challenging environments requiring high-speed low latency connectivity where NB links cannot support. Starlink D2C
connectivity service is designed to be integrated into existing telco connectivity plans and support fixed and mobile use cases.
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-fﬁ«-:-- Active Satellites: (27 launched) 3,236 operational satellites planned by 2030.
.

-
Operational Orbit (shells): 3 orbital shells planned at altitudes 630 km with
51.9° inclination, 610 km with 42° inclination, 590 km with 30° inclination in LEO
Number of Ground Stations: Hundreds of gIobaI gateways Orbital Shell Inclination (°) Orbital Altitude (km) Orbital Planes Number of Satellites
Typical Latencies: 35-70 milliseconds

Shell 1 51.9 630 34 1,156

2 il Architecture:: (Broadband) Regenerative, software-defined transponders, Ka- Shell 2 2 610 36 1296

— band transponders, optical laser terminals, Prometheus chipset (gNodeB).

-l Shell 3 33 590 28 784
Network Upgrade Plans: The current FCC authorization is for the deployment Shell 4 (Polar) 66 620 1 UnlAemin
of 3,236 advanced satellites in LEO. The network uses overlapping altitude el | ¥
shells at different inclinations to minimize the total number of satellites 2nell 5 (Folan 82 600 ! Ynknown
required to spread coverage evenly across geographic latitudes and provide
link diversity even when one satellite experiences an inline interference event Authorized to operate by FCC
with other systems. While network expansion/upgrades have not been
announced, Gen 2 will likely follow suite in the coming years.

Network Overview

= Network Positioning: Project Kuiper’s flexible network architecture leverages Software-Defined Networking (SDN) principles, allowing the network to adopt new missions and use cases once deployed. Furthermore, private
networking features allow enterprises to establish direct encrypted broadband links between user terminals and AWS GovCloud or commercial regions, bypassing public Internet infrastructure. These features all culminate
in Amazon Project Kuiper being poised to become the foundational connectivity layer for AWS's next-generation distributed cloud ecosystem, supporting evolving use cases from satellite Internet, loT, and distributed cloud
services.

= Next-Generation Network: With the mass deployment of software-defined satellites interconnected OISLs, the Amazon Kuiper satellite network will be well positioned to provide more robust connectivity and coverage via
a reprogrammable mesh networking architecture. This mesh network topology reduces reliance on ground stations by routing data through multiple satellites before downlinking, significantly lowering latency compared to
traditional bent-pipe architectures. Additionally, Project Kuiper’s 12 global gateway stations being connected with AWS Regions via dedicated fiber links enables the network to provide public Internet uniquely (gateway —
AWS Region — public web), private cloud (gateway — AWS Virtual Private Cloud (VPC)), and hybrid cloud (gateway — on-premises data centers via AWS Direct Connect) data routing pathways.

= Connectivity Services: Connectivity services are primarily targeted for broadband applications for now, but lower cost 0T services are expected in the future.
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UTEeLSAT GROUP

Hardware Frequency
Vendors Model Description Pricing Life Span Bands Environmental

Third- OneWeb Designed for optimal performance in challenging marine US$10,000 per kit External Power Supply LEO* Ka-Band
Party OW10HF-W V|environments, the OW10HM ensures that staying in touch, streaming, (Universal AC Power
(Intellian) [FlatPanel Jand navigating digital resourcesis easier than ever, even inthe (100-240 VAQ))

remote expanses of the ocean.

OneWeb US$13,200 per kit External Power Supply LEO* Ka-Band IP56
OW?70L-Dac (+56 VDC AC/DC adapter

(Dual (100-240 VAQ))

Parabolic)

OneWeb Best for residential users and everyday Internet applications like US$21,000 per kit External Power Supply LEO* Ka-Band IP56
Maritime streaming, video calls, online gaming, and more. This 11-inch terminal (110-150 W)

(OS-OW50M) |can deliver speeds up to 400 Mbps download

* OneWeb terminals are made by third-party vendors and pricing reflects the enter prise-grade nature of Eutelsat OneWeb service and hardware. The actual price paid can vary depending on
volume, configuration, and supplier, but US$10,000 is a typical benchmark for a standard OneWeb terminal. Many terminal models are sold on market and typically start at US$10,000.
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Key Services Condition Data High-Speed

(Maritime) Monitoring Transmission Intemet GMDSS Data Throughput* Service Costs*

Transmission Rate: 20.4 Mbps down/up (MIR) &2/0.4
ONBOARD Yes ves ves No Y& | ibps down/up (CIR) 100 GB monthly plan: US$675/month
Packet Structure::250 MHz per channel 250 GB monthly plan: US$1,470/month
Total Packet Size: 12,000 bits
Transmission Time: 0.00012 seconds per packet 100 Mbps
BRIDGE Yes Yes Yes No Yes [Transmission Rate: 40-220 Mbps download, 8-25 Mbps 350 GB monthly plan: US$295/month
upload 500 GB monthly plan: US$2,550/month
Packet Structure” 250 MHz per channel Unlimited GB monthly plan: US$7,395/month
Total Packet Size: 12,000 bits
Transmission Time: 0.00012 seconds per packet 100 Mbps
Transmission Rate: 200/20 Mbps down/up (MIR) 350 GB monthly plan: US$1,775/month
MASTER Yes ves ves No Yes Packet Structure: 250 MHz per channel 500 GB monthly plan: US$2,550/month
Total Packet Size: 12,000 bits 900 GB monthly plan: US$4,150/month
Transmission Time: 0.00012 seconds per packet 100 Mbps [Unlimited GB monthly plan: US$16,450/month
350 GB monthly plan: US$1,775/month
500 GB monthly plan: US$2,550/month
900 GB monthly plan: US$4,150/month
Unlimited GB monthly plan: US$16,350/month
OCEAN Yes Yes Yes No Yes Transmission Rate: 75/15 Mbps down/up (MIR) & 12/6 1200 GB monthly plan: US$5,550/month (250 GB SLA)
Mbps down/up (CIR) (250 2400 GB monthly plan: US$10,950/month (250 GB SLA)
PRO Transmission Rate: 125/25 Mbps down/up (MIR) & Unlimited GB monthly plan: US$29,250/month (250 GB SLA)
25/9 Mbps down/up (CIR) PRO: 3000 GB monthly plan: US$12,500/month (500 GB SLA)
Packet Structure: 250 MHz per channel PRO: 5000 GB monthly plan: US$20,950/month (500 GB SLA)
Total Packet Size: 12,000 bits PRO: Unlimited GB monthly plan: US$40,950/month (500 GB SLA)
Transmission Time: 0.00012 seconds per packet 100 Mbps
Transmission Rate: 200/20 Mbps down/up (MIR) 1000 GB monthly plan: US$3,750/month
EXPLORER Yes ves ves No ves Packet Structure: 250 MHz per channel 2500 GB monthly plan: US$6,250/month
Total Packet Size: 12,000 bits 5000 GB monthly plan: US$8,350/month
Transmission Time: 0.00012 seconds per packet 100 Mbps ]10,000 GB monthly plan: US$16,750/month

= Services have Minimum Information Rates (MIRs) and Committed Information Rates (CIRs), while some services have Service Level Agreements (SLAs). The CIR is the minimum
guaranteed data speed a provider promises, while the MIR is the highest possible speed you might get when the network is not busy. SLAs are contracts that define these guarantees and other
service standards between the provider and the customer.

= Services are purchased through resellers or on a wholesale basis.
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:q..‘?- Active Satellites: 652 operational satellites (6,372 planned)

Operational Orbit (shells): 12 near-polar orbital planes, 1,200 km

. . . . Orbital Shell Inclination (°) Orbital Altitude (km) Orbital Planes Number of Satellites
altitude, inclination of 87.9°

OneWeb Gen 1

Number of Ground Stations: 45+ ground stations around the world
Shell 1 87.9 1,200 12 588
Typical Latencies: 70 milliseconds Shell 2 55 1,200 8 128
:—{; Architecture: (Broadband) bent pipe, Ka-band transponders.
| Shell 1 87.9 1,764
Network Upgrade Plans: Phase 2 or “Generation 2" of Eutelsat OneWeb hell 2 4 5304
seeks to expand the satellite network to 6,372 total satellites. While the she 0.0 30
Gen 1 network currently in operation, authorization to operate Gen 2 in Shell 3 55.0 2,304

the United States by the FCC has yet to be approved. The initial 100 Gen 2
satellite launches are expected in 2026. Gen 2 is expected to provide 5X
higher capacity compared to Gen 1, lower cost per bit, optical links, and
5G network integration via the NTN standard.

Authorized to operate by FCC

Network Overview

Network Positioning: Eutelsat OneWeb presents a unique alternative to Starlink and SpaceX with the provision of SLAs for some services and in-house multi-orbit capabilities with the Eutelsat GEO fleet, making the
network a suitable option for reliable enterprise-grade capabilities.

= Next-Generation Network: With the mass deployment of software-defined satellites interconnected using OISLs, the Amazon Kuiper satellite network will be well positioned to provide more robust connectivity and
coverage via a reprogrammable mesh networking architecture. This mesh network topology reduces reliance on ground stations by routing data through multiple satellites before downlinking, significantly lowering
latency compared to traditional bent-pipe architectures. Additionally, Project Kuiper's 12 global gateway stations being connected with AWS Regions via dedicated fiber links enables the network to provide ﬁublic Internet
uniquely (gateway — AWS Region — public web), private cloud (gateway — AWS Virtual Private Cloud (VPC)), and hybrid cloud (gateway — on-premises data centers via AWS Direct Connect) data routing pathways.

= Connectivity Services: Connectivity services are primarily targeted for broadband applications..
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Hardware Frequency

Vendors Model Description Pricing Life Span Bands Environmental

ORBCOMM [ST-6100 Next-generation satellite terminal with built-in antenna, US$520 per kit External Power Supply (9-| o= L-band
accelerometer, expanded memory, and support for 32V DQ)
GPS/Glonass/Beidou. Fully programmable and designed for land and
sea. Offers two-way global satellite connectivity over IsatData Pro.
IDP-690 Rugged satellite data terminal optimized for maritime and low US$760 per kit External Power Supply (9-| | go* L-band IP67
elevation-angle applications. Features built-in GPS/Glonass, multiple 32V DQ)
I70 interfaces, and two-way communication over IsatData Pro. IP67
rated for harsh environments.

ST-9100 Dual-mode (satellite + cellular) loT terminal with automatic network  [US$685 per kit External Power Supply (9-| o= L-band IP67
switching, multiple 1/0, accelerometer, Bluetooth®, and backup 32V DQ
battery. Environmentally sealed for harsh conditions. Satellite+
Cellular support

IDP-800 Low-power, fully programmable satellite terminal with integrated US$800 per kit Battery-Powered (12 AA | | Eo* L-band IP67
battery for tracking unpowered assets. Compact and suitable for both cells) or External Power
land and maritime applications. Supply (9-32V DQ)

ST-2100 Compact, rugged, low-power satellite loT modem with flexible I/0, US$800+ per kit External Power Supply (9-[ | o+ L-band IP67
designed for reliable data transfer in remote and harsh environments. 32V DQ

High-

Key Services Condition Data Speed
(Maritime) Monitoring Transmission Intemet GMDSS GPS Data Throughput Service Costs

Transmission Rate: 2400 bps up/4800 bps down 10 kB monthly plan: US$44.50/month (pricing may change

Wholesale Yes Yes No No Yes . . .
Connectivity depending on wholesale pricing scheme and number of devices
Services Packet Structure: 6 bytes per channel being connected)
Total Packet Size: 10-110 bytes
Transmission Time: 15 seconds per 100-byte packet
www.abiresearch.com ©2025 ABI Research
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