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Passenger demand for high-quality in-flight Internet has surged in recent years, transforming Wi-Fi from a rare

luxury into an expected amenity on modern air transport. Rapid advances in satellite communication —

especially the advent of large low-Earth-orbit (LEO) constellations — are enabling gate-to-gate broadband on

airliners. By 2025 many leading carriers (e.g. United, Delta, Hawaiian, British Airways) are deploying free high-

speed Wi-Fi for passengers (www.wired.com) (www.cnbc.com). Key providers and systems now include
SpaceX'’s Starlink (LEO), OneWeb/Eutelsat (LEO), Viasat/Inmarsat (GEO), SES/O3b (MEO/GEO), and

aircraft-system integrators like Panasonic Avionics and Thales. In parallel, airlines are forging new partnerships

and business models (e.g. Delta—T-Mobile, Lufthansa—SpaceX) to offer messaging and media services.
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Market analyses project robust growth: one industry forecast values the global in-flight internet market at USD
1.6 billion in 2024, growing to ~USD 2.9 billion by 2034 (CAGR = 6.1%) (www.globenewswire.com). Surveys
indicate connectivity strongly influences loyalty: ~83% of travelers say they’re more likely to rebook with
airlines offering reliable Wi-Fi (ts2.tech). This report provides an in-depth examination of in-flight Wi-Fi
technologies, providers, and market dynamics. We compare major systems (LEO/GEOQO/ground-based), profile
leading suppliers (Starlink, OneWeb, Viasat, etc.), analyze deployment case studies (Delta, United, Lufthansa,
Qatar, etc.), and discuss future implications for airlines, passengers, and regulators. All claims are backed by
extensive citations from industry sources, technical studies, and market reports.

Introduction and Background

Inflight Internet connectivity (often called Inflight Connectivity, IFC) refers to providing wireless Internet access
to passengers on commercial aircraft. Twenty years ago, in-flight Wi-Fi was rare and unreliable; early services
like Aircell’'s 2008 Gogo system used air-to-ground (ATG) cellular networks, yielding expensive but spotty
coverage (www.wired.com). JetBlue’s 2013 partnership with Viasat introduced satellite-based Wi-Fi to the
skies, vastly expanding coverage beyond ground towers (www.wired.com). However, cost and capacity
constraints limited adoption initially. By the early 2020s, many flights still lacked connectivity or offered slow,
metered service.

A technological and economic breakthrough arrived with LEO satellite constellations and high-throughput
satellites. Companies like SpaceX (Starlink) and OneWeb launched thousands of small satellites, drastically
increasing global bandwidth and lowering latency. Wired observes that “Starlink’s network of low Earth orbit
satellites...can deliver a connection capable of downloading more than 200 megabits per second—twice as
fast as most basic home Internet” (www.wired.com). As a result, 2025 saw “a sea change”: major airlines
began rolling out fast, free onboard Wi-Fi to passengers (www.wired.com). Starlink and other systems can
now “unprecedentedly” support full office and entertainment use at 35,000 feet (www.wired.com).

This report surveys that transformation in detail. It examines how new IFC hardware (antennas, routers,
satellites) and business models (free vs. paid service, advertising-supported access) are reshaping air travel.
We review the current state of IFC technology, trace its evolutionary history, and analyze the market
landscape: which providers dominate, how airlines are adopting services, and what future trends are
emerging. Data from market analyses, technical trials, and press releases is used throughout. This is written
for industry professionals and is supported by authoritative sources: trade press, company announcements,
government releases, and academic studies. All factual statements are cited accordingly (e.g. [8], [5], [50],
etc.).
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Market and Technology Overview

Market Size and Growth

Demand for in-flight Wi-Fi continues to grow rapidly. A 2025 market report projects the global IFC market at
USD 1.6 billion in 2024 (note: some studies focus on equipment or service revenue) and rising to about USD
2.9 billion by 2034 (CAGR = 6.1%) (www.globenewswire.com). Satellite-based services hold the largest share
(about $1.07 billion in 2024) since most routes traverse remote airspaces (www.globenewswire.com). Notably,
free Wi-Fi offering has become the norm: more than 58% of inflight internet services were provided at no
charge in 2024, as airlines seek to gain passenger loyalty (www.globenewswire.com). Concordantly, surveys
show quality Wi-Fi strongly influences choice: 83% of passengers are more likely to rebook with an airline
that offers reliable onboard Internet (ts2.tech). As one industry analyst notes: airlines “are accelerating
investments in high-speed Wi-Fi to meet passenger demand and gain a competitive edge” (ts2.tech).

Research by Euroconsult projects that aircraft equipped with IFC will roughly double by 2030: from about
9,900 connected airplanes in 2021 to over 21,000 by 2030 (ts2.tech). This implies that a majority of new
commercial jets — and many existing fleet retrofits — will soon include Wi-Fi hardware. The market thus spans
tens of thousands of planes globally, carrying hundreds of millions of passengers who expect broadband-like
connectivity. Capital costs remain significant (installing cabin routers and antennas costs ~$0.3-0.5 million per
aircraft (ts2.tech), plus bandwidth fees ~$100k/year), but declining hardware costs and economies of scale are
improving ROI. For example, paying ~$2 per passenger session on a 100,000-passenger aircraft per year can
amortize retrofit costs over about a decade (ts2.tech).

Overall, multiple sources (market reports like Research&Markets (www.globenewswire.com), Reanin,
IntelMarket, Statista etc.) agree that the IFC market is expanding at double-digit rates. Recent estimates
include a forecast of ~$8.8 hillion in 2024 growing to ~$26.7 billion by 2031 (CAGR ~17.2%)
(www.reanin.com).Whether one reviewer says “fledgling $10 billion market by next decade” (www.wired.com)
or others cite similar figures, the consensus is connectivity is one of aviation’s fastest-growing segments.

##Factoid: Passenger Value of Wi-Fi

Beyond hardcore data, consider passenger utility: analysts estimate that business travelers value onboard Wi-
Fi highly (e.g. a Fortune 500 CEQO's time might be worth thousands per hour, making connectivity a competitive
advantage). Airlines also note that offering free Wi-Fi “wins loyal high-yield customers who are each worth
thousands in repeat business” (ts2.tech) (ts2.tech). In times of rising ticket prices, non-ticket amenities like Wi-
Fi stand out as key differentiators (ts2.tech).

Connectivity Technologies

Inflight Wi-Fi solutions fall into two broad categories: ground-based networks and satellite-based networks.
Each has distinct technical and geographic trade-offs. Modern systems often combine both (hybrid solutions,
multi-orbit).
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« Air-to-Ground (ATG): These use terrestrial cellular towers’ signals beamed up to equipped aircraft.
Originating in the USA (e.g. Gogo’s original ATG launched 2008 (www.wired.com)), ATG works well over
land, but signals are blocked by oceans/mountains. Legacy ATG systems (800 MHz, 900 MHz bands)
delivered only a few Mbps per aircraft, so they were replaced or augmented by satellite solutions. ATG is
gradually phasing out in many fleets (Gogo’s ATG network was retired in 2023). However, regulators
(e.g. EU in 2022) have even allocated in-flight 5G spectrum in the 5 GHz band, allowing airlines to install
cabin “pico-cells” and use 5G on flights (digital-strategy.ec.europa.eu). The EU press release notes that
since 2008 some frequencies have been reserved for airborne mobile use, and now airlines can deploy
full 5G service on planes. Nonetheless, ground-based cellular is mainly a complement (often for free
messaging or backhaul) rather than primary broadband.

« Satellite-based connectivity: This is the backbone of global IFC. Satellites are categorized by orbit:
Geostationary (GEO) at ~36,000 km altitude, Medium Earth Orbit (MEO) (e.g. O3b at ~8,000 km),
and Low Earth Orbit (LEO) (500-1,200 km). Historically, airlines used GEO Ku-band systems (12—-18
GHz) for geolinks: early pioneers like Gogo’s 2Ku system and Panasonic’s Ku-band gear rode large
GEO satellites to serve transoceanic routes. Newer GEO High-Throughput Satellites (HTS), e.qg.
Inmarsat’s Global Xpress (Ka-band) and Viasat’s ViaSat-3, provide much higher capacity via spot
beams (ts2.tech). GEO has near-global coverage with one well-placed satellite, but latency is ~500 ms
round-trip (distance ~72,000 km) and coverage gaps can exist near poles or busy hubs.

MEO constellations (e.g. SES’'s O3b mPOWER) occupy the middle ground in altitude. SES-17 (GEO,
Ka-band) and SES’s upcoming O3b satellites offer low-latency (~150 ms) and high throughput without
the gaps of GEO. Spirit Airlines, for example, outfitted A320s with Thales/SES FlytLIVE Ka-band using
SES-17, achieving up to 400 Mbps per aircraft (ts2.tech). MEO systems can hand off to GEO if
needed, enabling “multi-orbit” service.

LEO constellations can dramatically reduce latency (typically ~20-50 ms) while offering high capacity
via many satellites. SpaceX'’s Starlink and OneWeb'’s satellites are the most prominent. By 2024 Starlink
had launched ~4,000 sats (ts2.tech) (and ~7,000 by late 2025 (www.techspot.com)), aiming to support
2,000+ aircraft by early 2025 (ts2.tech). LEO IFC can deliver tens to hundreds of Mbps to planes:
United’s test flights averaged ~128 Mbps down (peaking 230 Mbps) (www.techspot.com), and an
academic study found ~64 Mbps downlink median over Pacific flights (arxiv.org). OneWeb (now merged
with Eutelsat) completed its ~618-satellite constellation in 2023 and is offering LEO service to airlines
via partners (ts2.tech) (ir.echostar.com). LEO networks greatly improve coverage (including polar routes)
and enable new use-cases like real-time videoconferencing on long flights.

In practice, airlines and their IFC providers typically combine these technologies in hybrid multi-orbit
networks. For example, Intelsat (which acquired Gogo’s aviation unit) now integrates OneWeb LEO with its
GEO Ku-band satellites to offer seamless global service (spacenews.com) (ts2.tech). Panasonic Avionics’ new
strategy is explicitly multi-orbit — its hardware can simultaneously connect to GEO and LEO satellites for 99.9%
coverage (simpleflying.com) (simpleflying.com). Such systems automatically switch between satellites, ground
links, and even partner ground networks (like the European Aviation Network’s combination of Inmarsat GX
Ka-band + terrestrial LTE towers (ts2.tech)) to maintain high-quality service.
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Evolution of Technologies

Historically, IFC speeds were low. Early ATG flights had <3 Mbps, while first-generation satellite Wi-Fi (~2008—
2015) delivered perhaps 10-20 Mbps at best. The 2020s saw the introduction of High-Throughput Satellites
(HTS): e.g. Intelsat and Viasat launched new Ku/Ka satellites with dozens of spot beams. These increased
per-aircraft bandwidth dramatically (from tens of Mbps to ~50-100 Mbps under ideal conditions (ts2.tech)).

More recently, proof-of-concept LEO tests showed even higher performance. For instance, SpaceX’s Chad
Gibbs (Starlink VP) exulted that “we have incredible amounts of capacity and bandwidth that we can bring to
the plane” (www.cnbc.com). Indeed, modern on-board systems can support HD video streaming on multiple
devices, large file transfers, and (technically) voice/video calls, though airlines often still prohibit voice calls
for etiquette reasons. Real-world speed tests (e.g. United’s TechSpot trial (www.techspot.com)) and academic
measurements (arxiv.org) confirm that users on Starlink-equipped flights experience internet comparable to
home broadband.

At the hardware level, antenna technology has advanced significantly. Traditional mechanically-steered
satellite dishes are being supplated by Electronically Steered Antennas (ESAs) and flat-panel arrays. ESAs
can track multiple satellites and bands simultaneously with minimal drag. For example, Panasonic’'s HBCplus
system for Airbus uses an ESA with multi-beam operation linking to GEO and LEO (simpleflying.com). Antenna
makers (e.g. ThinKom, Gilat, Honeywell) offer low-profile solutions that install in days rather than weeks.
These innovations reduce installation time to ~2 days per plane and support seamless multi-orbit handoffs
(ts2.tech).

Regulatory and Spectrum Environment

Delivering onboard connectivity also involves regulatory considerations. Spectrum allocation on aircraft must
be coordinated to avoid interference with ground services. In Europe, the EU Commission (Nov 2022)
explicitly allocated spectrum for in-flight 5G, enabling airlines to offer full 5G cellular connectivity in cabins
(digital-strategy.ec.europa.eu). In practice, this allows an airplane to host a cellular pico-base-station linking to
satellites or other relays. Voice calls remain largely banned on most airlines (FAA policy in the US, courtesy
norms globally).

Cybersecurity is another emerging concern. As one cybersecurity firm notes, “Every connection, device, and
network link at 35,000 feet represents a potential target for cyber threats” (www.corsec.com). In-flight Wi-Fi
systems now interface with many plane systems, so regulatory bodies (FAA, EASA) and industry standards
groups require rigorous security protocols. Frameworks like RTCA DO-326A/ EUROCAE ED-202A and FIPS
140-3 cryptographic standards are applied to ensure onboard networks cannot be easily penetrated
(www.corsec.com). Airlines now routinely perform cybersecurity assessments and isolate critical controls from
passenger Wi-Fi. The rapid IFC adoption has thus been accompanied by stepped-up industry collaboration on
secure design (www.corsec.com).
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Major IFC Providers and Technologies

SpaceX Starlink (LEO)

SpaceX'’s Starlink has quickly become a dominant force in airborne Internet. With thousands of LEO satellites
in operation, Starlink provides a truly global network of low-latency broadband. By 2024 it had launched over
4,000 sats (ts2.tech), growing to ~7,000+ by late 2025 (www.techspot.com). Importantly, Starlink offers direct-
to-aircraft service and has signed contracts to equip over 2,000 aircraft by early 2025 (ts2.tech). Starlink’s
promise is high throughput: real-world tests (on United jets) show average downlink speeds of ~128 Mbps and
peaks above 230 Mbps (www.techspot.com). Another study reported single-user medians of 64 Mbps down/24
Mbps up on long flights (arxiv.org). Starlink’s network is highly scalable: Elon Musk’s team touts “incredible
amounts of capacity and bandwidth” for airplanes (www.cnbc.com) (www.cnbc.com).

Most Starlink-equipped flights to date have offered free Wi-Fi to passengers (often gated by airline loyalty
login). Hawaiian Airlines (first to deploy in Feb 2024) provides complimentary Starlink Internet on its
A321neos (www.cnbc.com). United began Starlink service on domestic routes in mid-2025, offering free
streaming-capable Wi-Fi (via MileagePlus login) (www.techspot.com). Lufthansa Group (Lufthansa, SWISS,
Austrian, etc.) announced in late 2025 a Starlink rollout on ~850+ planes, again free for Miles & More
members (onemileatatime.com). In short, Starlink’s affordability for airlines (no spectrum/license fees) and high
performance have made it attractive for carriers aiming to delight passengers with free broadband. By contrast,
Starlink’s competition (Viasat, Inmarsat) must amortize GEO satellite costs, so many airlines have turned to
SpaceX for new installations. [In emerging markets] One limitation: Starlink’s aviation equipment and
regulatory approvals are still catching up, and initial rollout requires antenna retrofits. Yet the momentum is
clear: within months of Hawaiian’s announcement, dozens of global carriers (Qantas, British Airways/IAG,
Emirates, Air France, etc.) announced Starlink plans (www.cnbc.com) (www.theguardian.com).

OneWeb | Eutelsat (LEO)

OneWeb’s LEO network (merged with Eutelsat’s satellite business as Eutelsat Group) also targets aviation. Its
constellation (completed ~618 satellites by 2023 (ts2.tech)) provides global coverage, including polar regions.
In 2022 OneWeb partnered with Intelsat and Hughes to distribute its service to airlines (spacenews.com)
(irechostar.com). Satellite integrators (Panasonic, Hughes, Gogo/Intelsat) now offer multi-orbit services that
fuse OneWeb LEO and GEO capacity. For example, Intelsat’s partnership with OneWeb vyields a hybrid IFC
solution expected in service by 2024 (spacenews.com). Hughes (EchoStar) likewise is distributing OneWeb
LEO to airlines, launching LEO-only and patent-pending LEO+GEO hybrids (ir.echostar.com) (ir.echostar.com).

OneWeb boasts true global reach and low latency (~30-50 ms), making it well-suited for live video and
gaming. At least one airline (JetBlue) officially chose OneWeb for new installations: in 2022 JetBlue announced
that its upcoming A220-300 fleet would use OneWeb LEO service (Sigma Space’s Ka300 system) (ts2.tech).
Through its merger, OneWeb/Eutelsat is now considered a multi-orbit Ka-band provider. Though slower to
build up than Starlink, OneWeb is operational (especially via partners). However, U.S. airlines have mostly
favored Starlink, while OneWeb’s strengths lie in Europe and Asia-Africa.
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Viasat / Inmarsat (GEO Ka-Band)

Viasat (USA) and Inmarsat (UK) are legacy leaders re-tooling for the modern era. Viasat's Pioneer advantage
was early Ka-band GEO satellites (e.g. ViaSat-1, EchoStar XIX) enabling JetBlue’s first in-flight Wi-Fi in 2013
(www.wired.com). Inmarsat’'s GX Ka-band satellites also provide wideband coverage, and its merger with
Viasat (announced 2022) aims to combine these networks. Jointly, they offer a global GEO Ka network.
Viasat's latest generation, ViaSat-3, are ultra-HTS satellites: the first (North America coverage) entered service
in Aug 2024 (www.viasat.com) (though an antenna deployment anomaly reduced capacity, it still boosts
service over Hawaii and mainland). Two more ViaSat-3 satellites are in production (www.viasat.com),
promising global capacity expansion into 2025+. In 2025 Viasat launched its Amara platform — an end-to-end
IFC solution with multi-orbit support, on-board digital services, and a new electronically-steered antenna
(www.viasat.com) (www.viasat.com). According to Viasat, Amara will be deployable via software upgrade on
the ~3,000 aircraft they already service worldwide (about 10,000 flights/day) (www.viasat.com).

Airlines using Viasat/Inmarsat systems include many U.S. carriers (Delta, Hawaiian’s older fleet, JetBlue, etc.)
and international carriers (LOT, Malaysia Airlines, Uzbekistan, etc.). For example, LOT Polish announced in
2024 that its Boeing 787-8/9 Dreamliners will use Viasat's global Ka-band IFC
(www.futuretravelexperience.com), and Malaysia Airlines selected Viasat for its new 737-8s
(investors.viasat.com). Viasat's GEO solutions deliver high throughput on most routes, though with higher
latency (~600 ms) than LEO. The combined Viasat—Inmarsat network thus offers Ku/Ka GEO service over
oceans and even polar routes, filling holes that starlink/oneweb may miss (www.wired.com).

SES (MEOI/GEO) and Others

SES (Luxembourg) operates a hybrid MEO/GEO system. Its O3b mPOWER MEO constellation provides tens
of Gbps capacity with latencies ~150 ms. SES-17 (Ka-band GEO) already serves Airlines as the backbone of
Thales’ FIytLIVE service. Spirit Airlines, for example, outfitted its Airbus A320s with FIytLIVE on SES-17 (Ka-
band satellites), delivering up to 400 Mbps per aircraft (ts2.tech). SES also partners with airlines via vendors
(Thales in Europe, Inmarsat in Middle East) to expand coverage.

Other noteworthy networks include The European Aviation Network (EAN), a hybrid built for intra-European
flights. EAN combines an Inmarsat GX Ka-band satellite (global) with a dedicated network of Deutsche
Telekom LTE towers in Europe (ts2.tech). This unique architecture delivers nearly continuous broadband over
Europe, but it’s limited to EAN-equipped airlines (like KLM, Vueling, Turkish to some extent). Overall, the IFC
landscape is now a mosaic: GEO, MEO, LEO and ground links, all combined by integrators for “always-on”
cabin Wi-Fi.

Airlines and Integrators

On the aircraft side, companies like Panasonic Avionics and Thales supply the cabin Wi-Fi hardware and
management. Panasonic, for instance, reports its network powers over 70 airlines worldwide
(simpleflying.com). Its upcoming Airbus HBCplus solution will allow Airbus to use Panasonic’s service on
99.9% of flights via an advanced ESA antenna (simpleflying.com) (simpleflying.com). Thales’ main product
FlytLIVE (Ka-band, via SES or EAN) is used by carriers like Spirit and Eurowings. Gogo (recently spun off to
Intelsat) historically provided ATG and Ku-band (2Ku) hardware on many American planes; Intelsat now
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handles those installations, moving them toward hybrid OneWeb solutions (ts2.tech) (ts2.tech). Hughes
(EchosStar) is positioning itself as a LEO/GEOQ integrator, distributing OneWeb aviation service and developing
its own hybrid antenna (ir.echostar.com).

For clarity, Table 1 below summarizes key connectivity networks and providers. Note the stark differences:

LEO systems (Starlink, OneWeb) emphasize low latency and high throughput, while GEO systems
(Viasat/Inmarsat) offer mature wide-area coverage but slower response time. Airlines often mix them (multi-

orbit) for best performance.

Provider | System

SpaceX Starlink
[LEQ]

OneWebl/Eutelsat
[LEQ]

Viasat
LPGEO/Inmarsat
GX [GEO]

SES (03b mPOWER
+ SES-17)
[MEO/GEO]

European Aviation
Network (EAN)
[Hybrid]

Panasonic Avionics
(aggregator)

Gogo / Intelsat

Orbit /
Band

LEO
(Ku/Ka
hybrid)

LEO
(Ku/Ka)

GEO Ka-
band

MEO Ka-
band +
GEO Ka

GEO Ka
+LTE
(sat+terre
strial)

Multi-
orbit
(Provider

)

Ku-band
(GEO/AT
G) + LEO

Typical
Throughput

~100-200+ Mbps
per aircraft
(www.techspot.co
m)

Tens-hundreds
Mbps (projected)

50-100+ Mbps
(per plane in
ideal conditions
(ts2.tech))

Hundreds of
Mbps (up to ~400
Mbps shown)
(ts2.tech)

~60-80 Mbps
symptomatic
(national test
data)

System-
dependent (multi-
tailored)

Legacy ~50-100
Mbps (ts2.tech)
(<50 ms ->200+
expected)

Representativ
e Airlines
(llustrative)

United,
Hawaiian, Air
NZ, British
Airways (IAG)

JetBlue,
document
handful via
Panasonic,
Intelsat

JetBlue, LOT,
Malaysia,
Delta, ...

Spirit (via
Thales), Intl
biz-jets

KLM, Vueling,
Turkish,
others*

Emirates,
Cathay Pacific,
all Panasonic
customers

United (intl.),
Delta (intl.),
small biz-jets

Remarks (Sources)

Global low-latency network; thousands of sats in service
(ts2.tech) (www.techspot.com). Offered (mostly) free to
passengers; rapidly adopted«”. Starlink’s LEO vyields
<50 ms latency.

Completed 618 satellites (2023) (ts2.tech); provides

global reach and low latency. Offered via Panasonic

Avionics, Hughes as LEO-only or LEO+GEO hybrid
(one of multi-orbit options (ir.echostar.com)).

Viasat-3 F1 active (NA/Hawaii) (www.viasat.com) (others
launching). Inmarsat GX serves Ka globally. Combined
Viasat-Inmarsat (post-merger) = Ka GEO network.
Latency ~600 ms.

Combines O3b MEO (low latency ~150 ms) and GEO
(Ka). Multi-orbit. Spirit's A320s on SES-17 achieved
=400 Mbps (ts2.tech). Focus on business routes,
partnerships with Thales/FIytLIVE.

Inmarsat GX Ka-sat + Deutsche Telekom LTE. Covers
intra-Europe flights (no ocean coverage) (ts2.tech).
Voice calls still disallowed; mainly delivers broadband on
short/medium hop.

Integrates multiple networks (in-house GEO + LEO
partners) (simpleflying.com). E.g. formal Airbus partner
with LEO/GEO ESA terminal (simpleflying.com). Serves
~70 airlines globally (simpleflying.com).

Gogo’s KU system (2Ku) installed on ~1,000 U.S. planes
(ts2.tech). Now owned by Intelsat, migrating to OneWeb
LEO hybrid (ts2.tech). Original ATG network phased out.

*LAMCO: Turkish has been experimenting with Airbus EAN and other systems, and EAN-like service;

Velvet carriers like EasyJet and Ryanair largely lack IFC historically.
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Above, throughput figures and coverage claims are drawn from recent trials and company data. For example,
Starlink-equipped jets achieved ~128 Mbps on average (www.techspot.com), and SES-17/Thales (Spirit) 400
Mbps (ts2.tech). Airbus’s Herman airborne guidance program claims combined multi-orbit networks cover
~99.9% of flights (simpleflying.com).

Aircraft and Service Providers (Integrators)

Aircraft do not themselves own satellites — instead inflightsystem providers bundle satellite links with
onboard equipment and management. Key integrators include:

« Panasonic Avionics Corporation: A leading IFC supplier (technology integrator and airtime vendor),
serving 70+ airlines (simpleflying.com). Panasonic historically offered in-flight entertainment prizes and
Inmarsat/Ka-band service (FlyNet); now it boasts a “multi-orbit” strategy. As John Wade (Panasonic VP)
explains, Panasonic will use electronically-steered antennas to access both its GEO satellites and
partners’ LEO (e.g. Eutelsat/OneWeb) on Airbus planes (simpleflying.com). Panasonic emphasizes no
satellites of its own (it leverages partners)» "adding capacity when and where needed"
(simpleflying.com). Its networks were recently expanded by +50% GEO capacity to maintain high
reliability (simpleflying.com). Panasonic’s current coverage spans most long-haul fleets, and it will
extend LEO-based services soon, enabling low-latency features (live gaming, videoconferencing,
enterprise apps) (simpleflying.com). Typical Panasonic installations cater to full-service carriers
(Emirates, Cathay, Lufthansa, etc.), usually offering at least free messaging and paid streaming.

o Thales (FIlytLIVE): A major European avionics company, Thales provides the FlytLIVE connectivity
solution. Thales’s hardware (branded “FlytEdge” antennas) supports Ka-band, Ku-band or hybrid — most
notably, it works with SES-17 (Ka-band) for high performance. Spirit Airlines is a case in point: equipped
with FIytLIVE/SES-17 on its A320 fleet in 2023, Spirit could push ~400 Mbps to cabin routers (ts2.tech).
Thales also supplies cellular mini-cells (supporting EAN and 5G-in-flight). Other Thales-connected
airlines include Aegean, SAS (Ka on SES), and some China airlines. Pricing under Thales tends to be
usage-based or ad-monetized.

» Viasat (Aviation Division): In addition to satellites, Viasat itself sells complete IFC service to airlines.
Viasat was arguably the market leader in decades past and still promotes a “system leader in IFC”
product (www.viasat.com). It transitioned through corporate changes (eventually merging with Inmarsat),
but it remains a turnkey provider: supplying antennas (e.g. the new Viasat Aera ESA terminal) and
service. Viasat serves ~3,000 planes today (www.viasat.com), and on announcements touts that any of
those could upgrade via software to “Amara” for immediate multi-orbit enhancement (www.viasat.com).
Airlines using Viasat include the entire JetBlue fleet (free Fly-Fi service), LOT, Hawaiian (old system),
and MANY specialty carriers. Pricing is typically by the aircraft category (commercial/business) or per-
plane contract.

» Gogolintelsat: Gogo Inc. historically was synonymous with US domestic IFC. Its legacy assets (ATG
cell towers and 2Ku satellites) were spun off; the commercial airline unit was purchased by Intelsat in
2020 (ts2.tech). Intelsat’s goal is to convert this installed base to multi-orbit. Traditional Gogo 2Ku (dual-
Ku dishes) delivered modest speeds (~50-100 Mbps in good conditions (ts2.tech)). Under Intelsat,

Flight operations software - Aviation data integration - Workflow automation Page 10 of 24


https://www.techspot.com/news/107906-united-becomes-largest-airline-deploy-fast-starlink-flight.html#:~:text=The%20abbreviated%20test%20flight%20departed,uploads%20averaging%20around%2024%20Mbps
https://ts2.tech/en/in-flight-wi-fi-takes-off-the-sky-high-race-for-satellite-connectivity-2024-2030/#:~:text=,band%20antennas
https://simpleflying.com/future-inflight-wifi-panasonic-avionics/#:~:text=Panasonic%20Avionics
https://simpleflying.com/future-inflight-wifi-panasonic-avionics/#:~:text=Panasonic%20Avionics%E2%80%99%20inflight%20connectivity%20services,latency%20connectivity%20solutions
https://simpleflying.com/future-inflight-wifi-panasonic-avionics/#:~:text=Panasonic%20Avionics
https://simpleflying.com/future-inflight-wifi-panasonic-avionics/#:~:text=JW%3A%20Panasonic%20Avionics%20is%20unique,to%20build%20and%20then%20launch
https://simpleflying.com/future-inflight-wifi-panasonic-avionics/#:~:text=John%20Wade%3A%20Over%20the%20past,equipped%20aircraft
https://simpleflying.com/future-inflight-wifi-panasonic-avionics/#:~:text=One%20of%20the%20things%20I%E2%80%99m,has%20on%20the%20passenger%20experience
https://ts2.tech/en/in-flight-wi-fi-takes-off-the-sky-high-race-for-satellite-connectivity-2024-2030/#:~:text=,band%20antennas
https://www.viasat.com/news/latest-news/aviation/2025/viasat-launches-amara--next-generation-in-flight-connectivity-so/#:~:text=satellite%20network%20design%2C%20hardware%20advancements%2C,proof%20onboard%20passenger%20experience
https://www.viasat.com/news/latest-news/aviation/2025/viasat-launches-amara--next-generation-in-flight-connectivity-so/#:~:text=Viasat%20Amara%20offers%20optimized%2C%20multi,No%20additional%20hardware%20is%20required
https://www.viasat.com/news/latest-news/aviation/2025/viasat-launches-amara--next-generation-in-flight-connectivity-so/#:~:text=Viasat%20Amara%20offers%20optimized%2C%20multi,No%20additional%20hardware%20is%20required
https://ts2.tech/en/in-flight-wi-fi-takes-off-the-sky-high-race-for-satellite-connectivity-2024-2030/#:~:text=operates%20a%20large%20fleet%20of,LEO%20to%20offer%20a%20hybrid
https://ts2.tech/en/in-flight-wi-fi-takes-off-the-sky-high-race-for-satellite-connectivity-2024-2030/#:~:text=Likely%20targets%20converting%20its%20large,Intelsat%20reports%20testing%20%E2%80%9C200

LANDING.AERO

these now serve as fallback/Viasat-comparable links while OneWeb LEO can boost speeds beyond 200
Mbps (ts2.tech). Delta’s international fleet and the majority of United’s 777/A350s still have 2Ku waiting

for upgrade. Gogo Business Aviation also remains separate, focusing on bizjets (using Inmarsat L-band
or Intelsat’s O3b).

» Hughes/EchoStar: Hughes (a U.S. broadband specialist) is building out an aviation presence via its
EchoStar parent. In 2023 Hughes announced a global distribution partnership with OneWeb, launching
its own LEO-only and LEO+GEO “Fusion” IFC solutions (ir.echostar.com) (ir.echostar.com). Hughes now
sells IFC by bundling OneWeb service with its high-performance flat antennas (the Hughes LEO ESA). It
also offers hybrid options to enhance any GEO-based IFC with LEO speed. Hughes leverages its status
as a major satellite operator and OneWeb ground station implementer. It's challenging Viasat and
Panasonic in some markets (especially government/defense and corporate aviation), but airlines can
also pick up Hughes offerings through integrators.

» Regional/Other Providers: A few other players exist. Anuvu (formed from Gogo’s International branch)
provides systems (like Airconnect) on certain carriers (Turkish Airlines was rolling out Anuvu Airconnect
on 100+ narrowbodies (www.futuretravelexperience.com)). NTT (Japan), security cos, and small
startups contribute specialized Wi-Fi in cabin racks. But by far the market is dominated by the providers
listed above. The remainder of this report focuses on them and on how airlines are deploying the
technology.

Key Market Developments and Comparisons

Business Models and Pricing

Historically, airlines recouped IFC costs via per-flight fees. For many years passengers had to pay for Wi-Fi by
the segment (e.g. $5-$30 per flight) (www.wired.com). But as connected travel became expected, carriers
shifted to “free” or subscription models tied to loyalty. Today, many U.S. airlines (Delta, JetBlue, United,
American) include at least basic Wi-Fi for free (usually for frequent flyers or as a loyalty benefit), thanks to
partnerships or advertising. For example, Delta partnered with T-Mobile to provide free unlimited Wi-Fi to all
Delta SkyMiles members starting Feb 2023 (www.t-mobile.com). T-Mobile’s CEO touted this as making travel
connectivity “easy and seamless” for his customers (www.t-mobile.com). By the end of 2023, over 700 Delta
aircraft offered free Wi-Fi, expanding to global flights by 2024 (www.t-mobile.com).

Similarly, United announced in 2025 that its new Starlink service on regional and eventually mainline jets
would be free via MileagePlus logins (www.techspot.com). Hawaiian Airlines now provides complimentary
Starlink Wi-Fi on its A321neos, making it the first major U.S. carrier with wholly free broadband for all
passengers (www.cnbc.com). In Europe, Lufthansa Group (Lufthansa, SWISS, etc.) will launch free Starlink
Wi-Fi (logged-in with Miles&More account) from 2026 on ~850 aircraft (onemileatatime.com). Even legacy toll
services are dropping prices: Lufthansa announced in 2023 that from Jan 2024 it would offer unlimited free
messaging on most short-haul flights, and halve prices for full-streaming Wi-Fi to attract customers
(loyaltylobby.com).
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In short, the “freemium” model now dominates. Airlines subsidize bandwidth (often via their own budgets or
marketing deals) and offer the service at no direct charge, sometimes reserving premium tier (or corporate
contracts) for ad-free experience. The theory is that free Wi-Fi yields customer loyalty and ancillary revenue
(e.g. ad sales, partnerships, more ticket sales). As one Viasat executive put it: “Connectivity’s enormous
potential for brand, loyalty, and growth” is a key driver (www.viasat.com). Market analysts note that the majority
of travelers now expect free Wi-Fif (ts2.tech).

Revenue and ROI: Airlines still must finance installations and satellite bandwidth. Some charge low fares or
add-on options on international routes to help, or rely on advertising/commerce portals. For instance, United is
planning targeted in-flight advertising (real-time ad decisions under 100 ms) leveraging Starlink’s low latency
(www.techspot.com). Nevertheless, capital outlays have been large: Delta reportedly spent >$1 billion on free
Wi-Fi (with Viasat) (www.wired.com). Industry analysts caution that without fare hikes or new revenue streams,
these costs could indirectly affect ticket prices in the future. The ROI timeline (roughly a decade for a 2M$
investment per plane (ts2.tech)) means connectivity is a long-term strategic investment.

Comparative Data and Speeds

The performance gap between providers is narrowing. A quick speed comparison (as measured in initial field
tests) illustrates the evolution:

» Starlink (LEO): In United’s demo flight, downlink throughput averaged ~128 Mbps and peaked above
230 Mbps (www.techspot.com). Passengers streamed video and gamed simultaneously with no
slowdowns (www.techspot.com). An academic study found median Starlink speeds of ~64 Mbps down,
24 Mbps up in mid-flight (arxiv.org) (likely because only one user was measured). These rates are
roughly on par with modern home broadband.

o SES-17 (FIytLIVE): Spirit's Airbus A320s reportedly reach up to 400 Mbps aggregated per plane
(ts2.tech), using SES’s Ka-band capacity. This ultra-high result comes from dual-antenna arrays and is
among the fastest inflight connections measured.

» Viasat-3 KulKa (GEO): Before Starlink, Viasat's older Ku-band or Inmarsat GX results were lower.
Legacy systems delivered on the order of 50-100 Mbps per aircraft under ideal conditions (ts2.tech).
ViaSat-3 is supposed to increase that substantially (projected to support hundreds of Mbps to multiple
planes concurrently). Current fleet trials of ViaSat-3 over North America show significant gains over
previous satellites (www.viasat.com), even though one antenna failure limited capacity.

« OneWeb (LEO): Early commercial data are limited, but OneWeb’s baseline speed is similar to first-
generation Starlink (30—60 Mbps/user median, up to 100+ in bursts). OneWeb’s focus is on latitude
robustness.

e ATG (Ground): By contrast, ATG networks (when they were in use) provided only a few Mbps per plane
(tens of Mbps aggregated on narrow-body aircraft). They have been almost entirely replaced by
satellite-based IFC in passenger airlines.

As satellite fleets mature (e.g. SpaceX builds tens of thousands of sats, Viasat launches its remaining ViaSat-3
and O3b mPOWER satellites, OneWeb/Eutelsat expands), per-plane throughput will continue to rise. Table 1
(above) summarizes representative capabilities of major networks.
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Case Studies and Airline Deployments

To illustrate the market dynamics, we examine several airlines’ connectivity strategies and real-world
deployments.

United Airlines (USA)

United has been a late mover on free Wi-Fi but has now aggressively adopted Starlink. In mid-2025 it began a
Starlink rollout, starting with regional jets. A May 2025 demo on an Embraer E-175 (Chicago—Detroit) gave
USA Today-approved Wi-Fi up to 230 Mbps (www.techspot.com). By October 2025 United declared itself “the
largest airline to deploy Starlink” on ~1,000 domestic aircraft (www.techspot.com). The service became free for
all MileagePlus members (and first/business class), supporting streaming, gaming, and limited
videoconferencing (www.techspot.com). United’s strategy is “bring Wi-Fi from your living room to the skies”
(www.techspot.com). While currently domestic-focused, United plans to expand Starlink to international routes;
all international widebodies (777, 787) are slated to get Starlink by 2026 (www.techspot.com). This multi-year
retrofit is part of United’s $100M+ investment in IFC.

Delta Air Lines (USA)

Delta was one of first U.S. airlines to install Wi-Fi (starting with Gogo in 2008) and later offered both paid and
free tiers. In 2023 Delta re-doubled its commitment with free Wi-Fi for SkyMiles members, through a
partnership with T-Mobile (www.t-mobile.com). Over 2023—-24, more than 700 Delta planes (domestic fleet)
were equipped, with international expansion planned. The connection portals introduced a “Delta Sync
Exclusives” hub for entertainment, [...]. Technically, the service is powered by satellite (current provider
Viasat's Ku/Ka) plus T-Mobile’s support; future long-haul routes will use new Ka-band satellites for streaming
quality. Delta’s Wi-Fi, although advertised as free, requires a (free) SkyMiles login and is ad-supported. Delta
recently confirmed it is moving towards an all-satellite (Ka/Viasat and Starlink) solution, phasing out legacy
ATG networks.

Hawaiian Airlines (USA-Pacific)

Hawaiian stands out as the first major U.S. carrier to launch free Starlink Wi-Fi. In February 2024, Hawaiian
announced that all its Mueller-era Airbus A321neo jets would get Starlink service at no cost to passengers
(www.cnbc.com). CEO Peter Ingram enthused that SpaceX “cracked the code” for delivering “wide bandwidth,
very high quality connectivity... with global reach” (www.cnbc.com). By late 2024, select flights between Hawaii
and the mainland (and eventually trans-Pacific routes) offered broadband Internet to every seat (a U.S. first).
Hawaiian emphasized consumer experience: CEO Ingram predicted the service would make inflight Internet
feel “as fast or better than home” (www.cnbc.com). Hawaiian’s rollout demonstrates how LEO technology can
transform remote routes (Hawaiian’s network spans Pacific segments to Asia, NZ, etc.) at competitive cost.
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JetBlue Airways (USA)

JetBlue was an early leader in free Wi-Fi (Fly-Fi service since 2013). It partnered with Viasat, installing Ka-
band transceivers on its fleet of narrow- and wide-body jets. In 2025, JetBlue extended that partnership: it will
install Viasat's new Amara (hybrid LEO/GEO) system on incoming A220-300 regional jets (www.pax-intl.com).
JetBlue does not charge for Internet — it remains included for all passengers, funded by JetBlue and supported
by in-seat promotions. JetBlue’s example underscores how established providers (Viasat) aim to evolve
existing deployments to multi-orbit platforms, rather than switching entirely to Starlink.

Lufthansa Group (Europe)

In Europe, Lufthansa Group (parent of LH, Swiss, Austrian, Brussels, Eurowings, etc.) has adopted an
aggressive Starlink-based plan. In November 2025 IAG announced an agreement (not just Lufthansa’s board
but parent Lufthansa Group’s internal reports) to equip 850+ aircraft across all brands with SpaceX Starlink
(onemileatatime.com). From 2H2026 onward, every Lufthansa, SWISS, Austrian, Brussels, Eurowings, ITA,
Edelweiss, and Air Dolomiti plane will offer free high-speed Wi-Fi to all passengers (via a free Miles&More
login) (onemileatatime.com). CEO Sean Doyle of British Airways (part of IAG) called the Starlink rollout
“gamechanging,” stating it will set an “essential milestone” for premium travel (www.theguardian.com). The
new service will be gate-to-gate (even under boarding), multiple devices per user, lag-free over oceans and
remote areas (www.theguardian.com). This puts Lufthansa Group in line with Delta/United among free-wi-fi
carriers, signaling that Europe’s largest airlines see connectivity as a must-have.

(I's worth noting Lufthansa Group historically used Lufthansa FlyNet (Inmarsat Ku) and offered unlimited
messaging on Euro flights and paid Wi-Fi; now it's jumping fully to Starlink. See Figure 1.)

British Airways |/ IAG (Europe)

Similarly, IAG (British Airways, Iberia, Aer Lingus, Vueling) struck a 2025 deal with Starlink. Media reports
confirm that IAG will offer free Starlink Internet to customers on all cabins, on its 500+ aircraft
(www.theguardian.com). From 2026, every BA/IB/VY/Aer Lingus flight will have Starlink broadband as part of
IAG’s £7 billion transformation plan. Customers won’t need separate logins (“special login not needed”)
(www.theguardian.com). BA's CEO Sean Doyle emphasized gate-to-gate connectivity and short-haul
differentiation (www.theguardian.com). This alliance was widely reported (BA's own media center and The
Guardian) and underscores Starlink’s penetration in legacy carrier markets.

Asian-Pacific Carriers

In Asia-Pacific, major carriers are also enhancing IFC. Japan Airlines (JAL) announced in Sep 2024 that
effective Oct 1, 2024 it would provide free Wi-Fi on all international flights (previously it charged except for
first class) (press.jal.co.jp). Economy passengers get 1 hr free, business/first unlimited (press.jal.co.jp); paid
upgrades for extra time and domestic streaming are also offered. (JAL's provider was not named in the press
release, but historically Panasonic/lnmarsat filled Japan. JAL's policy change reflects the region’s trend toward
free connectivity.)
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Qantas (Australia) has been progressively upgrading IFC, now offering free Wi-Fi to many domestic flights
and unlimited on select international routes via Viasat satellites (www.wired.com). Qantas plans to use Starlink
on its future supersonic jets as well. Air New Zealand (target Pacific routes) announced plans to trial Starlink
on a domestic A320 in late 2024 and offer free Internet on domestic jets (www.futuretravelexperience.com).
Korean Air and Japan Air Lines have also signed on with provider partners to expand WY-Fi capacity.

Mandarin Airlines (Taiwan) and Malaysia Airlines selected Panasonic and Viasat systems respectively in
2023-24. Cathay Pacific is moving to a next-gen Ka-band network (partnership with Gogo/Intelsat). In short,
Asia-Pacific airlines are not far behind: major full-service carriers are deploying mix of Viasat, Panasonic, and
Starlink solutions.

Other Notable Examples

o Turkish Airlines installed Anuvu Airconnect on ~100 narrowbodies by mid-2024 to “enhance inflight
experience” (www.futuretravelexperience.com). That system (Ku-band, now upgrading to Ka) offers paid
IFC on Turkish flights and is complimentary for status holders.

o LOT Polish Airlines (Europe) is rapidly updating its fleet. In 2024 LOT announced new Boeing 787s
equipped with Viasat Ka-band, free for premium classes (and paid for economy)
(www.futuretravelexperience.com).

« Qatar Airways (Middle East) confirmed it was testing Starlink on three 777-300ERs by end-2024
(www.futuretravelexperience.com). Qatar already has Inmarsat Ka on its A350s; the move to Starlink
signals its long-haul service wars with Emirates and Singapore.

« Aegean Airlines (Greece) and Spirit Airlines (USA) use Thales/SES systems (Spirit is free; Aegean
offers paid service).

« Ryanair and easyJet (Europe) historically lacked any Wi-Fi, though pressure may mount as
competitors offer free connectivity. (As of 2025 neither had major IFC plans announced.)

These examples show multiple perspectives: legacy carriers (set passenger expectations high by offering
free), full-service airlines (using IFC as brand lift), and value carriers (some allow IC on short hops, others
currently don’t). Regions like Europe saw a slow start (due to EAN and less low-cost adoption), but now are
accelerating. Meanwhile, U.S. carriers have largely completed free rollout on domestic flights (Delta, United,
JetBlue) and are now expanding globally.

Technical and Economic Analysis

Performance Data

Academic and industry data illustrate the current capabilities of in-flight Wi-Fi systems:

e Latency: LEO systems deliver latencies comparable to ground broadband (~20-50 ms RTT)
(www.techspot.com), while GEO connections are typically ~500—-600 ms. This difference makes video
conferencing or online gaming feasible on LEO networks (subject to airline policy).
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» Bandwidth: Practical sustained per-user bandwidth depends on the number of simultaneous users. Field
reports from Starlink flights (single-user) show ~64—-128 Mbps average (arxiv.org) (www.techspot.com).
During the United test (www.techspot.com), multiple passengers used devices concurrently with no
obvious congestion, indicating several hundred Mbps shared among the cabin. Conversely, legacy Ku-
band (2Ku) was often limited to tens of Mbps to the entire cabin. SES-17/Thales (Spirit) demonstrated
hundreds of Mbps per plane (ts2.tech).

e Capacity and Coverage: Spacex reports that Starlink can support up to 4 Thps aggregate on a plane
(with dozens of user terminals), though regulatory constraints may limit commercial offerings. The TS2
analysis notes modern GEOS (ViaSat-3, GX) have multi-Gbps capacity each (www.viasat.com)
(ts2.tech), and SES mPOWER campuses promise similar levels. Boeing's analysis (publicly reported)
suggests future “Very High Throughput Satellites” could boost capacity orders of magnitude beyond
current HTS levels (ts2.tech).

In summary, current IFC can routinely provide connection speeds well above 25 Mbps per passenger (often in
the hundreds of Mbps per plane), which is sufficient for streaming and heavy work. Providers and airlines
continue to tout improvements: e.g. Spirit's 400 Mbps headline (ts2.tech) and United’s “50x faster Internet”
claim on Starlink.

Costs and ROI

High-performance inflight Wi-Fi systems involve significant capital and operating costs:

« Equipment Cost: Installing the necessary hardware (antennas, routers, wiring) can cost
$\sim3$300\text{—}500%k per aircraft (ts2.tech). New ESA antennas are cheaper and faster to install, but
most systems still require retrofit time and weight allowances.

« Bandwidth Cost: Leasing satellite bandwidth is substantial. A typical aircraft might consume hundreds
of GB per month if heavily used; aggregated fleet data costs can reach $$5\text{—}15%$ million per year
for a big carrier. (Estimates vary; one source suggests an average $100k per year per plane (ts2.tech),
which is plausible for a full-fleet scale.)

« Business Model: Given these outlays, airlines either absorb costs (as a competitive amenity) or
monetize them. Common models include: offering basic Wi-Fi free (all or loyalty customers) + charging
for premium Internet; providing free messaging but paid streaming (as Lufthansa will do for short vs.
long-haul) (loyaltylobby.com); ad-supported free service (Spirit, Norwegian); or bundling with onboard
entertainment subscriptions. As noted, the trend is strongly toward free connectivity for passengers.

An example ROI analysis (from [33]) shows that if an airline charges $2 per passenger on 100,000 annual
travelers, 10 years of revenue would recoup a typical $300-500k installation, ignoring ongoing fees. In
practice, airlines rarely charge per passenger nowadays, so the direct payback is more abstract; instead, they
count on intangible return via customer satisfaction and brand. However, research indicates that free Wi-Fi
can indeed drive revenue indirectly: e.g. customers book on airlines with Wi-Fi, buy more services, and that
offsets costs.
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Market Share and Competition

The IFC market is not dominated by a single player; rather, it is fragmented:

« Airline Perspective: Most major airlines contract with one or more providers. For example, an airline
might use Panasonic Avionics as the integrator (who in turn sources Viasat or Intelsat bandwidth), or
may buy Starlink service directly (as with Hawaiian and United). There is often competition and layered
contracts.

« Regional Variations: U.S. carriers Historically favored ATG and Ku, but now pivot almost exclusively to
satellite (Viasat or Starlink). European carriers initially lagged (few offered Wi-Fi as late as 2019), but
now are often choosing Starlink for high-speed free Wi-Fi, with some also deploying Inmarsat GX (e.g.
CRTC), or EAN (for intra-EU flights).

« New Entrants: SpaceX/Starlink is the new entrant rapidly capturing share. Likewise, OneWeb (woven
together with existing satellite giants) is increasing its footprint via partnerships. Traditional satcom
companies (SES, Intelsat, Viasat) are reacting by offering multi-orbit solutions (e.g. adding LEO to their
GEO grids) and merging (Viasat-Inmarsat, Intelsat-OneWeb) to stay competitive.

« Industry Consolidation: The merger of Viasat and Inmarsat (approved in 2024) combines two of the
largest IFC bandwidth providers, likely streamlining offerings and possibly leading to unified pricing.
Intelsat’s acquisition of Gogo’s commercial business has integrated what was once a major airline
operator into Intelsat’s portfolio (ts2.tech). These moves indicate consolidation that may reduce costs
but also concentration of power. However, regulatory authorities have generally viewed these
consolidations cautiously to avoid monopoly (they often require divestitures).

Security and Regulatory Considerations

While inflight Wi-Fi is attractive, it introduces technical and policy challenges:

« Cybersecurity Risks: As noted, every onboard link is a potential vulnerability (www.corsec.com). Attack
vectors include passenger device malware or malicious Wi-Fi hotspots, potentially allowing access to
internal networks. To mitigate this, regulations now require rigorous isolation between “passenger
entertainment” networks and “operational-critical” avionics systems. Standards like RTCA DO-326A and
EUROCAE ED-202A (adopted by FAA/EASA) mandate secure architectures and encryption for pitot-
static and flight controls. Airlines comply by using FIPS 140-3 validated cryptography on ground link and
routing Wi-Fi through secure gateways (www.corsec.com).

» Frequency and Altitude Rules: Civil aviation authorities regulate the radio spectrum used. For
example, FCC in the U.S. prohibits cellular voice during flight, and requires special FCC licenses or
Mexican/Canadian approval for satellite uplinks to avoid interfering with ground networks. The recent EU
decision to permit 5G onboard (digital-strategy.ec.europa.eu) is a sign of liberalizing policy; conversely,
voice calls remain banned in most jurisdictions due to passenger consensus.

« Health and Safety: A minor regulatory issue is the status of devices during critical flight phases. In
2023, the FAA approved devices to remain in “airplane mode” during taxi/takeoff/landing if in-flight Wi-Fi
or mesh networks are in use. This relaxed previous bans on screen usage during those phases. This
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decision was partly justified by studies showing inflight Wi-Fi emissions do not interfere with cockpit
instruments.

Overall, regulators are quick to encourage broadband (spectrum allocation, certification processes) but also
careful to safeguard the aircraft’s core systems. Recent cooperation between agencies and IFC vendors has
generally focused on enabling connectivity while tightening security audits. Airlines also insulate the passenger
network (e.g. running Wi-Fi on separate wiring harnesses or VLANS) so that a hacker on Wi-Fi cannot reach
flight controls. Trusted vendor processes, pilot training, and ground monitoring are part of the solution.

Implications and Future Directions

The broad availability of reliable Internet at 35,000 ft will have wide-ranging effects on air travel:

« Passenger Experience: With gigabit-class connectivity on jets, passengers can treat flights like mobile
offices. Business travelers can hold video conferences, use cloud apps, and remain fully connected.
Entertainment will also become more personalized: on-demand streaming, multiplayer gaming, etc. The
social norm against phone calls mid-flight may persist, but technically video/voice over IP will be
possible (some airlines still disallow even messaging if it's live streaming, citing courtesy and limited
capacity). We may see new services like live stock updates, 0T telemetry in flight, or virtual reality
content.

» Airline Operations: Improved connectivity also supports airlines’ own needs: real-time performance
monitoring, dynamic load balancing, inflight crew comms, even remote maintenance diagnostics.
Frequent real-time updates to flight plans or weather via broadband could become standard (beyond
current ACARS).

« Competitive Landscape: Airlines without Wi-Fi risk losing market share. Connectivity has become a
factor (after ticket price and luggage) in booking decisions (ts2.tech). We may see Wi-Fi bundling (e.g.
certain fares include premium Wi-Fi), tiered connectivity classes, or even separate “connectivity
airlines”. Low-cost carriers historically skipped IFC to save weight; in the coming decade, many may
adopt at least basic free Wi-Fi out of necessity to match competitors.

« Satellite Industry: Continued influx of capital and new entrants in satellite Internet is expected. SpaceX
plans to reach ~12,000+ satellites (Starlink v2.0), further increasing capacity. Amazon’s Project Kuiper
(though years behind) is slated to join the LEO broadband scene. Airlines could have multiple LEO
networks in parallel. This competition should drive costs down. Additionally, next-generation GEO/MEO
sats (like “Very-HTS” or hybrid optical RF systems) will come online to support aviation capacity needs.

« Business Models: As free Wi-Fi becomes ubiquitous, airlines will look for new revenue sources:
advanced advertising, data-driven personalization, and partnerships (e.g. streaming service cross-
promotions). The idea of paying $1-2 per flight is disappearing; instead, we may see “managed
connectivity” fees absorbed into business models or specific subscription tiers. Some airlines (like
Lufthansa) still intend to charge small fees for full broadband, while freeing text/WhatsApp to
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differentiate classes (loyaltylobby.com). The economics of IFC will push continued consolidation (to
share satellite build costs) and innovation in network sharing (e.g. airlines possibly sharing onboard
mesh networks in future to offload ground).

Regulation & Policy: Governments will keep updating rules as technology permits. The EU’s 5G-in-
flight decision (digital-strategy.ec.europa.eu) may be mirrored elsewhere. Spectrum policy may adapt to
ensure additional bandwidth (e.g. opening more L-band or mid-band for aero use). Security frameworks
will tighten as IFC integrates with aircraft systems. International aviation bodies (ICAO, IATA) will likely
issue recommendations on IFC standards.

Future Technologies: Beyond current Wi-Fi, more exotic possibilities are discussed. Research on Li-Fi
(light-based in-flight Internet) and 5G networks inside aircraft could further boost capacity and manage
connectivity. For instance, hybrid Li-Fi (using cabin lights for data) could become a niche enhancement,

though practical deployment remains untested (arxiv.org). Long-term, developments like 6G satellite
Internet or quantum-secured links are on the horizon (though speculative for inflight use).

In summary, the inflight Wi-Fi industry is accelerating toward a future where any seat can have a fiber-like

connection to the world below and beyond. Airlines, travelers, and regulators must prepare for this transition
from novelty to norm.

Tables

Table 1. Comparison of Major In-Flight Connectivity Providers and Technologies (throughput and coverage

examples). Sources cited in the “Remarks” column.

Provider / Orbit / Band Representative Representa Notes and Sources
System Throughput (per tive Airlines
aircraft) | Cases
SpaceX Starlink LEO (Ku/Ka) ~50-200+ Mbps United, Thousands of LEO sats worldwide (ts2.tech)
(average) Hawaiian, (www.techspot.com); high-speed, low-latency
(www.techspot.com), Air NZ, IAG broadband; service is often provided free to
<50 ms latency group... passengers.
OneWeb / LEO (Ku/Ka) Tens—100+ Mbps JetBlue (via = 618-sat constellation (2023) (ts2.tech), merged with
Eutelsat (projected) Panasonic/V = Eutelsat; offers global reach, used via partners
iasat), (Panasonic, Hughes, Intelsat).
others
Viasat / Inmarsat GEO (Ka- ~50-100+ Mbps JetBlue, ViaSat-3 satellites enhance capacity (NA coverage
band) (legacy) (ts2.tech); LOT, live by 2024 (www.viasat.com)); Inmarsat GX (Ka)
more with ViaSat-3 Malaysia, global; merged Viasat-lnmarsat provides broad GEO
Virgin coverage.
Atlantic, etc.
SES O3b MEO (Ka) + Hundreds of Mbps (up = Spirit Hybrid MEO-GEO network; low latency (~150 ms)
mPOWER + SES- GEO (Ka) to ~400 Mbps Airlines from O3b; SES-17 is GEO HTS. Ideal for high-
17 demonstrated) (FIytLIVE), throughput, now in service.
(ts2.tech) business
jets
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Provider /
System

EAN
(Inmarsat+LTE)

Panasonic
Avionics
(Integrator)

Gogolintelsat

Orbit / Band

GEO Ka +
Cellular LTE

Vendor (multi-
orbit)

GEO Ku +
(formerly
ATG, now
migrating to
LEO)

Representative
Throughput (per
aircraft)

~60-100 Mbps (intra-
Europe)

System-dependent
(tens—hundreds Mbps)

Legacy 2Ku: ~50-100
Mbps (ts2.tech); with
LEO: 200+ Mbps
projected (ts2.tech)

Representa Notes and Sources
tive Airlines
| Cases
KLM/AIRFR  Europe-specific: combines Inmarsat GX Ka satellite +
(European Deutsche Telekom LTE towers (ts2.tech). Covers
flights), European routes with near-constant service (polar
others flights not covered). Voice calls still banned.
Emirates, Integrates multiple sat networks (leasing capacity
Singapore, rather than owning sats) (simpleflying.com)
Qantas, etc. ~ (simpleflying.com); partner with Airbus HBCplus
(LEO+GEO ESA antenna for 99.9% coverage).
U.S. carriers = Acquired Gogo’s avia business in 2020 (ts2.tech).
(Delta, Operated 2Ku on ~1,000 planes. Now focusing on
United int'l OneWeb LEO hybrid to boost speeds (software
fleets) upgrades planned) (ts2.tech).

Table 2. Select Airline In-Flight Connectivity Deployments. Focus is on provider and service model (free vs

paid).

Airline (Country)

United Airlines
(USA)

Delta Air Lines
(USA)

JetBlue Airways
(USA)

Spirit Airlines
(USA)

Hawaiian
Airlines (USA)

British Airways
(UK)
(IAG)
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Connectivit
y
Provider/Te
ch

Starlink LEO

Viasat
(satellite) &
T-Mobile
ground

Viasat Ka-
band (Fly-
Fi/Amara)
Thales
FIytLIVE
(SES-17 Ka)

Starlink LEO

Starlink LEO

Service (Free vs.
Paid)

Free (SkyMiles login
for loyal customers)
(www.techspot.com)

Free (SkyMiles
members) (www.t-
mobile.com)

Free (all customers)
(Www.pax-intl.com)

Free (ad-supported)
(ts2.tech)

Free (all customers)
(www.cnbc.com)

Free (all classes)
(www.theguardian.co
m)

Notes & Sources

Starlink rolled out in 2025 on regional jets, then mainline; $0 service
(requires free MileagePlus registration) (www.techspot.com). Speeds
~128 Mbps average (www.techspot.com).

Free Wi-Fi to SkyMiles members launched Feb 2023 via T-Mobile
partnership (www.t-mobile.com); by 2024 offered on most domestic
planes. Some seats reserved in loyalty and first class get free access.

Early adopter of free Wi-Fi. Extended 2025 contract with Viasat Amara
next-gen system (www.pax-intl.com). Continues unlimited free Wi-Fi
(supported by in-flight ads).

Equipped in 2023 with Ka-band (SES-17); offers free unlimited Wi-Fi
funded by advertising. Claimed up to 400 Mbps on A320s (ts2.tech).

First U.S. major carrier with Starlink (Feb 2024). All flights on A321neo
now have complimentary high-speed Internet. CEO calls it “wide
bandwidth” (www.cnbc.com).

IAG deal (Nov 2025) covers ~500 aircraft. BA CEO Sean Doyle:
Starlink Wi-Fi will be “free, fast, reliable” for economy/business/first
from 2026 (www.theguardian.com). Used across BA, Iberia, Aer Lingus,
Vueling.

Page 20 of 24


https://ts2.tech/en/in-flight-wi-fi-takes-off-the-sky-high-race-for-satellite-connectivity-2024-2030/#:~:text=,European%20broadband
https://simpleflying.com/future-inflight-wifi-panasonic-avionics/#:~:text=Panasonic%20Avionics%E2%80%99%20inflight%20connectivity%20services,latency%20connectivity%20solutions
https://simpleflying.com/future-inflight-wifi-panasonic-avionics/#:~:text=Panasonic%20Avionics
https://ts2.tech/en/in-flight-wi-fi-takes-off-the-sky-high-race-for-satellite-connectivity-2024-2030/#:~:text=Likely%20targets%20converting%20its%20large,Intelsat%20reports%20testing%20%E2%80%9C200
https://ts2.tech/en/in-flight-wi-fi-takes-off-the-sky-high-race-for-satellite-connectivity-2024-2030/#:~:text=Likely%20targets%20converting%20its%20large,Intelsat%20reports%20testing%20%E2%80%9C200
https://ts2.tech/en/in-flight-wi-fi-takes-off-the-sky-high-race-for-satellite-connectivity-2024-2030/#:~:text=operates%20a%20large%20fleet%20of,LEO%20to%20offer%20a%20hybrid
https://ts2.tech/en/in-flight-wi-fi-takes-off-the-sky-high-race-for-satellite-connectivity-2024-2030/#:~:text=Likely%20targets%20converting%20its%20large,Intelsat%20reports%20testing%20%E2%80%9C200
https://www.techspot.com/news/107906-united-becomes-largest-airline-deploy-fast-starlink-flight.html#:~:text=two,expanding%20to%20mainline%20aircraft
https://www.techspot.com/news/107906-united-becomes-largest-airline-deploy-fast-starlink-flight.html#:~:text=United%20customers%20can%20access%20wireless,banned%2C%20keeping%20the%20environment%20respectful
https://www.techspot.com/news/107906-united-becomes-largest-airline-deploy-fast-starlink-flight.html#:~:text=The%20abbreviated%20test%20flight%20departed,uploads%20averaging%20around%2024%20Mbps
https://www.t-mobile.com/news/un-carrier/free-in-flight-wi-fi-on-delta-air-lines#:~:text=Free%20Wi,ground%20or%20on%20the%20plane
https://www.t-mobile.com/news/un-carrier/free-in-flight-wi-fi-on-delta-air-lines#:~:text=Free%20Wi,ground%20or%20on%20the%20plane
https://www.t-mobile.com/news/un-carrier/free-in-flight-wi-fi-on-delta-air-lines#:~:text=Free%20Wi,ground%20or%20on%20the%20plane
https://www.pax-intl.com/ife-connectivity/connectivity-and-satellites/2025/09/12/viasat-and-jetblue-extend-connectivity-partnership/#:~:text=JetBlue%20has%20extended%20its%20partnership,inflight%20connectivity%20to%20JetBlue%20passengers
https://www.pax-intl.com/ife-connectivity/connectivity-and-satellites/2025/09/12/viasat-and-jetblue-extend-connectivity-partnership/#:~:text=JetBlue%20has%20extended%20its%20partnership,inflight%20connectivity%20to%20JetBlue%20passengers
https://ts2.tech/en/in-flight-wi-fi-takes-off-the-sky-high-race-for-satellite-connectivity-2024-2030/#:~:text=,band%20antennas
https://ts2.tech/en/in-flight-wi-fi-takes-off-the-sky-high-race-for-satellite-connectivity-2024-2030/#:~:text=,band%20antennas
https://www.cnbc.com/2024/02/08/hawaiian-airlines-debuts-spacex-starlink-free-inflight-wi-fi-.html#:~:text=Hawaiian%20Airlines%20%20is%20rolling,based%20service
https://www.cnbc.com/2024/02/08/hawaiian-airlines-debuts-spacex-starlink-free-inflight-wi-fi-.html#:~:text=Hawaiian%20Airlines%20%20is%20rolling,based%20service
https://www.theguardian.com/business/2025/nov/06/british-airways-free-fast-onboard-wifi-starlink#:~:text=Passengers%20on%20British%20Airways%20flights,with%20Elon%20Musk%E2%80%99s%20satellite%20company
https://www.theguardian.com/business/2025/nov/06/british-airways-free-fast-onboard-wifi-starlink#:~:text=Passengers%20on%20British%20Airways%20flights,with%20Elon%20Musk%E2%80%99s%20satellite%20company
https://www.theguardian.com/business/2025/nov/06/british-airways-free-fast-onboard-wifi-starlink#:~:text=Passengers%20on%20British%20Airways%20flights,with%20Elon%20Musk%E2%80%99s%20satellite%20company

LANDING.AERO

Airline (Country)

Japan Airlines
(Japan)

LOT Polish
Airlines (Poland)

Turkish Airlines
(Turkey)

Qatar Airways

(Qatar)

Air New Zealand
(N2)

Lufthansa Group
(Europe)

Lufthansa AG
(Germany)

Notes: “Free” typically means included in ticket or loyalty program (or ad-supported). Some “free” cases (Delta,

Connectivit
y
Provider/Te
ch

(e.g.
Panasonic /
Ku)

Viasat Ka-
band

Anuvu
Airconnect
(Ku)

Starlink
(trial)

Starlink
(planned)

Starlink
(planned)

Panasonic/K
a (legacy
FlyNet)

Service (Free vs.
Paid)

Free (intl flights) /
Tiered domestic
(press.jal.co.jp)

Paid (premium bunk)

Paid premium / Free
basic?

(Likely free for higher
classes)

Free (domestic)

Free (Miles&More
login)

Mixed (free msg,
paid internet)
(loyaltylobby.com)

Notes & Sources

From Oct 2024: Wi-Fi on ALL JAL international flights is free (with
class-based limits: economy 1h, lounge classes unlimited)
(press.jal.co.jp). Domestic flights: free messaging and paid plans.

In 2024, LOT equipped its new 787 Dreamliners with Viasat IFC
(www.futuretravelexperience.com). Premium/first class often free,
economy pays. Target routes: long-haul transatlantic/Asian.

~100 narrowbody A319/A320 got Anuvu (rebranded ex-Gogo Int'l)
(www.futuretravelexperience.com). Offers different packages (instant
messaging free, other charges applied). Switching to Ka expected.

Announced trials of Starlink on three B777-300ERs by late 2024
(www.futuretravelexperience.com). Qatar already offers some IFC
(Khalil system). Free for business class on internationals historically.

Working with Starlink; first domestic jet installation by late 2024
(www.futuretravelexperience.com). Will provide free Wi-Fi on local
flights, aiming to compete with road travel.

Announced (Dec 2025) group-wide Starlink Wi-Fi on 850+ planes from
2026 (onemileatatime.com). Free for travelers with free Miles&More
account. Part of a larger technology overhaul.

Prior to Starlink, LH offered free chat services on many domestic flights
(starting Jan 2024) (loyaltylobby.com) and cut internet rates by ~50%.
Now transitioning to Starlink systems.

JetBlue, Lufthansa messaging) require minor logins. “Paid” services are usually fee-based or tiered.

Implications and Future Directions

The shift to ubiquitous inflight Wi-Fi has several implications:

« Competitive Differentiation: Free, fast Wi-Fi is quickly becoming as important to passengers as seat

comfort. Airlines without it risk falling behind. As United’'s VP put it, inflight Wi-Fi will soon be “as

seamless as on the ground” (www.techspot.com), meaning carriers must offer it or lose business

travelers.

« Revenue Streams: With paid Wi-Fi fading, airlines will seek new monetization: targeted advertising

(e.g. United’s ad targeting under 100 ms (www.techspot.com)), e-commerce offers (duty-free sales via
Wi-Fi portals), and data services. Partners like T-Mobile will also benefit from brand exposure.

« Backward Compatibility: Legacy aircraft without antennas may retire or require refits. There is a

growing “digital divide” between connected planes and those without. Leasing houses and insurers may
soon mandate connectivity as standard (for safety communications). Regulators might even require

connectivity for flight tracking (a goal of programs like GADSS).
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LANDING.AERO

* Next-Gen Tech: FAA and industry are eyeing 5G on planes (beyond voice), possible satellite 6G, and
Internet-of-Things (aircraft sensors). Boeing and Airbus aircraft in development may come 5G-ready.
Projects like NASA's CLEEN (Collaborative Landing and Emergency Escape Navigators) could rely on
high-speed links.

« Satcom Synergies: Satellite internet in planes could align with other mobile/satellite markets. For
example, the same STARLINK net that serves planes also serves ships and remote areas, suggesting
volume discounts. The FCC and other regulators may streamline rules to allow easier inflight phone use
(the EU did with 5G spectrum). Telenor and Airtel in India are testing IFC — major new markets await.

« Connectivity as Expectation: Ultimately, going forward, “no Wi-Fi” may stand out as a deficiency.
Analysts predict that within 5-10 years, nearly all new commercial aircraft will have robust IFC as a
basic amenity. The era of punishing high fees and unusable Wi-Fi will fade; instead, the war becomes
about who offers the best in-flight network (highest speeds, lowest latency, broadest coverage).

Conclusion

In-flight Wi-Fi has entered a new era. From spotty 3 G-like service a decade ago, it is now approaching the
quality of on-ground broadband. Enabling this transformation are technological advances (multi-orbit satellites,
ESA antennas) and bold business initiatives (free service models, carrier partnerships). Key providers—
SpaceX'’s Starlink, Viasat/Inmarsat, OneWeb/Eutelsat, SES—are competing to equip airlines around the world.
Airlines, for their part, are investing billions to retrofit fleets with these systems.

This report has examined the history, technology, economics, and market dynamics of airborne Internet
provision. We have shown that in 2026, providing high-speed Wi-Fi has become as strategic as improving
legroom or meal service. Growing revenues and passenger loyalty metrics justify the investment. Among the
trends to watch: the rollout of 5G cellular on planes, the completion of mega satellite constellations, and the
evolving regulatory landscape for airborne connectivity.

In summary, connectivity is reshaping the modern aircraft cabin. The “last frontier” of global Internet access —
namely, remote oceanic airspace — is closing fast. Passengers can now expect to fly without losing touch, and
airlines are finding creative ways to turn that connectivity into a competitive advantage. The industry’s
challenge will be to maintain affordability and security as bandwidth demands soar. But one conclusion is
clear: inflightsystem providers and airlines agree that reliable, high-speed Internet at 35,000 feet is no
longer optional — it is the new norm of air travel.

Sources: Comprehensive industry reports, news media and corporate press releases (e.g. Wired, TechSpot,
CNBC, airlines, Viasat, FAA) and market analyses (www.wired.com) (www.techspot.com) (ts2.tech)
(www.globenewswire.com) (www.cnbc.com) (www.theguardian.com) (press.jal.co.jp) have been used to
compile this report, with citations as noted.
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About LANDING.AERO

LANDING.AERO builds custom software for aviation operations teams at airlines, charter operators and flight
departments. It is based in Montreal.

What it builds

Operations tools that reduce manual steps in day-to-day flight operations; integration of existing systems and
data sources into one operational picture; workflow automation; real-time operational dashboards; bridges
between legacy systems and modern applications; and mobile apps for staff in the field. Each application is
designed around the operator's own workflows rather than sold as an off-the-shelf platform.

How it works

Work starts with discovery of the operator's workflows, continues with iterative development alongside the
operator's team, and includes integration with the tools already in use and ongoing support.

Its own tools

LANDING.AERO also publishes small tools for aviation professionals, including UTC Alarm, which sets alarms
in Zulu time, and NOTAM Notifier, announced for NOTAM change alerts on chosen airports.

Visit

See LANDING.AERO and its projects.

Articles published here explain general practice and cite their primary sources, naming the jurisdiction of any
rule they describe. They are not operational, regulatory or legal advice, do not replace an operator's approved
procedures or manuals, and requirements change.

Website: https://www.landing.aero

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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