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1. Introduction

In March 2024, the U.S. Department of Justice (DOJ) and sixteen state attorneys general
filed a landmark antitrust suit against Apple, Inc.! The complaint alleged that the company engaged
in exclusionary conduct that maintained its monopoly in the smartphone market in violation of
Section 2 of the Sherman Act. It detailed how Apple systematically blocked or degraded
technologies including super apps, cloud gaming, cross-platform messaging, wearable device
interoperability, and digital wallets that could have reduced user lock-in, enabled multihoming, or
increased competitive pressure on Apple’s platform.

Apple represents a unique challenge for antitrust enforcement because it occupies multiple
strategic roles simultaneously: as a hardware manufacturer, software provider, exclusive app
distributor, content host, and competitor to third-party developers and service providers. This dual
position both as a gatekeeper and a marketplace participant allows Apple to entrench its dominance
through several practices including discriminatory platform rules, strategic degradation of
interoperability, and preferential treatment of its own services. Traditional antitrust frameworks,
which typically assess monopoly power through price effects or market shares in single-sided
markets, struggle to effectively capture and respond to these subtle, multidimensional forms of
market power.

Apple’s power over its ecosystem is pervasive and extends over platform design,
architecture, and default settings, shaping competitive dynamics in all parts of its ecosystem.
Effective remedies, therefore, must move beyond merely enabling entry of competitors in one
market. Rather, competition needs to be restored in multiple places within the smartphone
ecosystem, namely, in complementary services (i.e., apps and devices that interoperate with
smartphones), in app distribution, and in the smartphone market. To restore meaningful
competition, judicial remedies must ensure that third-party developers and device manufacturers
can compete on equal terms. This requires mandating platform access that is not merely available,
but functionally equivalent to the access Apple grants its own apps—a principle best encapsulated
as “equitable interoperability.”?> Next, once third-party developers and device manufacturers can
design offerings on equal terms, users should not be prevented from accessing them on iOS
devices; this is where our remedies centered around app distribution come into play. Lastly, we
suggest some remedies to restore competition in the broader smartphone market by reducing some
of the costs associated with switching smartphone platforms due to Apple’s actions.

This paper proceeds in four parts. Part I outlines the specific anticompetitive behaviors
alleged by the DOJ and state attorneys general. Part II identifies and analyzes the structural
characteristics of Apple’s platform and the smartphone market that reinforce Apple’s gatekeeper

1'U.S. Dep’t of Just., Justice Department Sues Apple for Monopolizing Smartphone Markets (Mar. 21, 2024),
https://www.justice.gov/archives/opa/pr/justice-department-sues-apple-monopolizing-smartphone-markets.

2 Fiona M. Scott Morton et al., Equitable Interoperability: The “Supertool” of Digital Platform Governance, 41 YALE
J.ONREGUL. 1013 (2023).



power. Part III draws on comparative legal frameworks, namely the Digital Markets Act (DMA)
in the EU, to ground the potential remedies in concrete, globally recognized standards. Finally,
Part 1V details the specific judicial remedies proposed, evaluates Apple’s likely defenses,
especially those grounded in privacy and security, and discusses implementation mechanisms
necessary to ensure restoration of competition.

In United States v. Microsoft, the court articulated four core purposes for remedies in
antitrust cases: (1) terminate the illegal monopoly; (2) deny the defendant the “fruits of its statutory
violation”; (3) restore competition by “unfetter[ing] a market from anticompetitive conduct”; and
(4) ensure that “there remain no practices likely to result in monopolization in the future.”3 In
furtherance of these objectives, the paper proposes four judicial remedies to restore competition
and consumer choice within the 10S ecosystem. First, courts should mandate equitable
interoperability to enable fair competition between Apple’s own services and third-party services,
ensuring that rivals can access platform capabilities on nondiscriminatory and functionally
equivalent terms. Second, courts should require Apple to support competition in the app
marketplace by allowing verified third-party app stores and sideloading on iOS devices. As apps
and app stores could develop into “super apps” that support the entry of a rival mobile operating
system, it is particularly important that they be able to develop unimpeded by Apple. Third, courts
should enhance competition in the smartphone market by mandating robust consumer data
portability, enabling users to transfer essential handset data across platforms and reducing
switching costs. Finally, courts should establish a Technical Oversight Committee to monitor
Apple’s compliance, adjudicate developer complaints, and provide regular reporting to the court.
Together, these remedies aim not merely to increase competitors’ access to the markets Apple
currently monopolizes, but to realign platform governance with competitive norms, ensuring that
Apple competes on the merits rather than through exclusionary control.

II. Overview of Apple’s Anticompetitive Behavior

The DOJ and state attorneys general’s complaint identifies five forms of exclusionary
conduct through which Apple has allegedly maintained its monopoly in the smartphone market.
Rather than competing on merits, Apple is accused of leveraging its gatekeeper position to
systematically suppress technologies and services that might otherwise reduce switching costs,
facilitate multihoming, or foster competition across multiple digital markets.

A. Blocking Super Apps

Apple illegally impedes the development and growth of multifunctional “super apps.”
These are applications that integrate diverse services (e.g., messaging, payments, gaming) into a
single platform.* Super apps represent a significant competitive threat to Apple’s ecosystem
dominance because they reduce consumer dependence on a single platform, facilitate easier

3U.S. v. Microsoft Corp, 252 F.3d 34, 103 (D.C. Cir 2001).
4 Complaint at 29-31, United States v. Apple Inc., No. 2:24-cv-04055 (D.N.J. filed Mar. 21, 2024).



transitions between smartphone ecosystems, and allow developers to build cross-platform
functionalities.’ They serve as a type of “middleware.” Internal communications referenced in the
complaint reveal Apple executives characterizing super apps as “fundamentally disruptive.”
Consequently, Apple blocked essential super app features such as nested app browsing,
comprehensive app-style menus, and seamless integrated payments.® It also reportedly restricted
discoverability and imposed contractual barriers to exclude super apps, maintaining high switching
costs for users, and locking them into the iOS ecosystem.

B. Suppressing Cloud Streaming Services

Apple undermines the advancement of mobile cloud streaming services, particularly those
providing high performance games without requiring expensive hardware.” Such services threaten
Apple’s hardware sales by enabling consumers to bypass frequent device upgrades. Apple has
imposed restrictive app store policies, including requiring each streamed game to undergo separate
app reviews and prohibiting apps from functioning as alternative stores. The complaint details that
Apple viewed cloud streaming as a threat to its hardware differentiation and profitability. These
restrictions stifled innovation, limited consumer choice, and reinforced Apple’s market
dominance.

C. Excluding Cross-Platform Messaging

Apple has deliberately degraded the user experience of cross-platform messaging apps to
favor its iMessage service.® This includes making such apps less secure, innovative, and of lower
quality overall. These actions create a dependency on Apple’s devices, as customers seeking a
seamless and secure messaging experience are pressured to remain within the Apple ecosystem.
This strategy restricts competition and choice, preventing the emergence of innovative messaging
solutions that work seamlessly across platforms.

D. Degrading Third-Party Smartwatch Compatibility

Apple limits the functionality of third-party smartwatches in ways that disadvantage
consumers and competitors.® For example, the complaint notes that Apple deliberately withholds
access to certain features and data necessary for third-party smartwatches to work optimally with
iPhones. As a result, consumers who choose non-Apple smartwatches face reduced functionality,
increasing the overall cost of maintaining an Apple ecosystem. These limitations compel users to
purchase the Apple Watch instead of exploring competing products and unfairly disadvantage
competitors.

5 Tiffany Tsai & Chuyue Tian, What the Super-App Clash Between Apple and WeChat Reveals About Platform
Competition, PROMARKET (May 5, 2025), https://www.promarket.org/2025/05/05/what-the-super-app-clash-
between-apple-and-wechat-reveals-about-platform-competition/.

¢ Complaint at 29.

7 Complaint at 32-34.

8 Complaint at 35-39.

° Complaint at 39-42.



E. Limiting Third-Party Digital Wallets

Apple has prevented third-party apps from offering tap-to-pay functionality, effectively
blocking the creation of cross-platform digital wallets.'? It did this by reserving the iPhone’s near-
field communication (NFC) access exclusively for its proprietary Apple Pay service.!! This
practice eliminated competition in contactless payments and digital wallets. Consequently,
consumers had limited payment options and remained dependent on Apple Pay, strengthening
Apple’s market power in digital payments.

Apple leveraged its platform control to exclude rivals and degrade competition. By blocking,
impairing, or disadvantaging competing technologies and services, Apple locked in consumers,
stifled innovation, and extended its dominance across multiple digital markets.

III.  Problematic Structural Features Reinforcing Apple’s Platform Power

Apple’s ability to exclude competition has been exacerbated by certain structural
characteristics of the smartphone market. The iPhone holds more than 65 percent of the U.S.
smartphone market and over 70 percent in the “performance smartphone” segment, a classification
Apple executives used internally to refer to higher-end models.'? But market share alone does not
capture the extent of Apple’s power. Three structural features strengthen Apple’s gatekeeping
position: indirect network effects, consumer single-homing behavior, and vertical integration
across software, hardware and services.

A. Indirect Network Effects of Apple’s App Store Lock Developers and Consumers into
its Ecosystem

Apple’s dominance is rooted in powerful indirect network effects between consumers and
developers: the more users adopt the iPhone, the more attractive the platform becomes to
developers. Correspondingly, as developers build more apps for i0S, the platform becomes even
more valuable to users. This feedback loop reinforces Apple’s control over both app distribution
and device functionality by increasing switching costs away from Apple for both sides of the
market.

From its earliest days, Apple knew that the iPhone benefitted from these indirect network
effects. In 2007, Apple announced plans to open iOS to third-party developers.!> When the App
Store launched in 2008 with over 500 apps, Steve Jobs made it clear that the goal was ultimately

10 Complaint at 42-46.

11 Apple stated in August 2024 that it would open the iPhone NFC capabilities to third-party developers as part of the
i0S 18.1 update, but no such update can be found in Apple’s released description of 10S 18.1. About iOS 18 Updates
(Apr. 17, 2025), https://support.apple.com/en-us/121161.

12 Complaint at 16.

13 Bob Tedeschi, In the App Store, a New World of Software, N.Y. TIMES (Jul. 10, 2008),
https://www.nytimes.com/2008/07/10/technology/personaltech/10apps.html.



to “sell more iPhones.”'* As the user base expanded, developers became increasingly dependent
on access to 10S, giving Apple leverage to impose restrictive rules. These network effects continue
to benefit Apple today by making it costly for both users and developers to migrate away from the
platform.

B. Consumer Single-Homing Amplifies Apple’s Control

Most smartphone users in the U.S. only own one smartphone at a time, a phenomenon
known as single-homing. High costs including expensive devices and high monthly service fees,
and convenience factors like the ease of maintaining personal data and apps all in one place, drive
this behavior.!> This enables a smartphone company to become the gatekeeper of the services
accessible to any individual user of its devices.'® Moreover, Apple’s platform control extends
beyond smartphones into other markets that depend on iPhone compatibility. For instance, reports
indicate that Apple has attempted to impose contractual conditions on automakers adopting the
next generation of CarPlay, illustrating how its control over the smartphone extends into adjacent
hardware markets.!”

C. Vertical Integration Allows Apple to Disadvantage Competitors

Apple’s extensive vertical integration across hardware, software, and services gives it
structural advantages over third-party competitors. Apple competes directly with developers and
device makers through proprietary offerings such as iMessage, Apple Music, iCloud, Apple Pay,
Apple Watch, and AirPods. By controlling the platform infrastructure, Apple can selectively grant
or deny third-party competitors access to critical APIs and device features. This self-preferencing
results in reduced feature parity for competing products and higher development costs.

Apple’s use of vertical control to disadvantage competitors is not new. Even at the launch
of the App Store, developers offering services that competed with iTunes, such as the video
streaming platform Mywaves, reported unexplained delays or were not permitted to be on the

14 “The Mobile Industry’s Never Seen Anything Like This’: An Interview With Steve Jobs at the App Store’s Launch,
WALL ST. J. (Jul. 25, 2018), https://www.wsj.com/articles/the-mobile-industrys-never-seen-anything-like-this-an-
interview-with-steve-jobs-at-the-app-stores-launch-1532527201.

15 2024 U.S. Wireless Retail ~ Experience Study, I.D. POWER (Feb. 2024),
https://www.jdpower.com/sites/default/files/file/2024-
02/2024009%20U.S.%20Wireless%20Retail%20Experience%20Vol.%201.pdf (The average price of a smartphone is
over $800 and the average monthly cell phone bill is $141.).

16 Statista, Top Smartphone Activities in the United States 2023, https://www statista.com/statistics/1337895/top-
smartphone-activities/.

17 Wes Davis, Apple Promised Next-Gen CarPlay in 2024, So Where Is It?, THE VERGE (Dec. 30, 2024),
https://www.theverge.com/2024/12/30/24332162/apple-next-gen-carplay-not-available-2024-porsche-aston-martin;
McKinsey & Co., How Do Consumers Perceive In-Car Connectivity and Digital Services?, MCKINSEY & CoO. (Oct.
2023), https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/how-do-consumers-perceive-in-
car-connectivity-and-digital-services.



store.!® Over time, this pattern has expanded across multiple verticals.!® Apple’s control is
especially potent in markets involving physical, high-cost complements like wearables and
headphones. In those markets, Apple exercises control in both directions: it can degrade the
functionality of non-Apple devices used with iPhones, and it can limit the usability of Apple
devices with non-10S smartphones. This bidirectional control increases switching costs and locks
in consumers. The result is a hardware-software ecosystem in which Apple determines not only
which products succeed within its platform, but also the rules by which they compete.

I11. Proposed Remedies & Risks

Assuming that Apple is found liable on all the counts outlined in the complaint, the
remedies must address the structural nature of Apple’s platform dominance. The theme running
across the conduct explained above is an inability of a rival’s service or device — app stores,
wallets, accessories, messaging, or cloud streaming — to work as well with an Apple handset as
Apple’s own services and devices do. The principle of equitable interoperability offers a useful
analytical framework to devise remedies in this case.?’

Equitable interoperability is a minimally intrusive, judicially administrable solution that
requires dominant platforms to provide third-party competitors and complements access to
platform interfaces such as APIs, communication protocols, or hardware integration, on the same
qualitative terms as their own proprietary services. It prohibits discriminatory self-preferencing
and ensures that third-party services and devices can interoperate with the platform in a way that
is functionally equivalent, affordable, and secure. In essence, it transforms exclusive proprietary
control into a shared interface governed by nondiscriminatory access, without prescribing specific
product designs or requiring structural separation.

Because the next competitor to Apple, whether in handsets, mobile operating systems, or
mobile services, is likely to grow out of one of these complements, freeing the complements to
enter and grow is critical to competition. If a complement’s access to the platform is protected, it
can develop its business in a direction that intensifies competition with Apple without the risk of
being cut off from all of its customers.

18 Bob Tedeschi, In the App Store, a New World of Sofiware, N.Y. TIMES (July 10, 2008),
https://www.nytimes.com/2008/07/10/technology/personaltech/10apps.html; The 3G iPhone Is Here. Where Are the
Great Apps?, BUs. INSIDER (July 11, 2008), https://www.businessinsider.com/2008/7/the-missing-iphone-apps-steve-
jobs-doesn-t-want-you-to-see-aapl.

19 See, e.g., Complaint at 16, 27, 52, 59, 72-75, United States v. Apple Inc., No. 2:24-cv-04055 (D.N.J. filed Mar. 21,
2024).

20 Fiona M. Scott Morton et al., Equitable Interoperability: The “Supertool” of Digital Platform Governance, 41
YALE J. ONREGUL. 1013 (2023).



The DMA offers a concrete and useful blueprint for implementing equitable
interoperability obligations. The DMA targets large platforms that provide a gateway in relation
to core platform services, classifying them as “gatekeepers.”?! It requires gatekeepers to provide
third-party services access to system-level features on fair, reasonable, and nondiscriminatory
terms. Importantly, it establishes a “functional parity” standard, requiring platform operators to
allow third-party access in ways “equally effective” as the platform’s own services.??

Recent enforcement actions under the DMA against Apple are particularly instructive. The
DMA’s first enforcement proceedings against Apple targeted its restrictive policies which impeded
interoperability for third-party devices like smartwatches, headphones, and virtual reality
accessories.”? The European Commission, which enforces the DMA, proposed detailed remedies
ensuring equal access to core features like background notifications, automatic Bluetooth
switching, peer-to-peer Wi-Fi connection (underlying features like AirDrop and AirPlay),
proximity-triggered pairing and NFC functionalities.?* The second proceeding focused on Apple’s
opaque and inconsistent handling of third-party developer requests for technical access, aiming to
establish transparent, timely processes.?’

Apple is already modifying its behavior to comply with these instructions. In January 2025,
the company announced a series of compliance steps, including partial support for third-party app
stores, modified installation flows for alternative marketplaces, and adjustments to its app review
protocols.?® If Apple implements some of these directives in the EU, then U.S. courts can be sure
that such a remedy is both technically possible and would not impose any additional costs on the
firm. It would also refute Apple’s claims that interoperability requirements would undermine
platform integrity or user security. The court will also have proof of whether the remedy works by
looking at outcomes in Europe. These proceedings under the DMA offer detailed, practical
guidance for U.S. courts in crafting their judicial remedies.

We next explore how a court in the US could design an interoperability remedy in more
detail.

A. Restoring Competition in Complementary Services (Apps and Devices)

21 Bur. Comm’n, About the Digital Markets Act, https://digital-markets-act.ec.europa.eu/about-dma_en.

22 Regulation (EU) 2022/1925 of the European Parliament and of the Council of 14 September 2022 on contestable
and fair markets in the digital sector (Digital Markets Act), 2022 O.J. (L 265) 1, § 55.

23 Bur. Comm’n, Commission Opens Formal Proceedings Against Apple Over App Store Rules for Music Streaming

Providers (Mar. 4, 2024), https://ec.europa.cu/commission/presscorner/detail/en/ip_24 4761.

24 Bur. Comm’n, DMA.100203 — Overview of Proposed Measures (Dec. 18, 2024), https://digital-markets-
act.ec.europa.eu/document/download/828e456-5bd4-4b33-af95-b9f52aeb8a03_en?filename=DMA.100203%20-
%200verview%200f%20proposed%20measures.pdf.

25 Thomas Claburn, Apple’s Interoperability Efforts Aren’t Meeting Spirit or Letter of EU Law, Advocacy Groups
Argue, THE REGISTER (Jan. 16, 2025). https://www.theregister.com/2025/01/16/apple_dma_compliance_criticized.

26 Apple, Apple’s DMA Compliance Report (Mar. 7, 2025), https://www.apple.com/legal/dma/NCS-March-2025.pdf.



Apple competes in numerous complementary markets, both on the software and hardware
side, that depend on interoperability with its 10OS platform. This dual role as both platform operator
and competitor creates a structural conflict of interest. As detailed in the DOJ complaint, Apple
has repeatedly exploited its gatekeeper position to disadvantage competitors in these markets by
denying them the same access to platform functionalities that it provides for its own services. The
following measures would level the playing field and improve competition in the various markets
where Apple competes with other developers.

1. API access for Third-Party App Developers
The primary way that Apple disadvantages third-party app developers is by restricting their
access to APIs that provide critical functionalities for iOS smartphone integration. Examples of
relevant APIs include those that underlie the SMS protocol (used exclusively by iMessage) and
NFC access (used exclusively by Apple Pay). Remedies in this case should make all of the APIs
utilized by Apple’s own apps visible to third-party developers. In cases where the data passed
through these APIs is sensitive, Apple can get explicit user consent to share the data with the third

party.

Drawing from recent guidance provided by the European Commission under the DMA, we
propose a standard “interoperability request form”™ as the process for Apple to address requests
submitted by developers and third parties for iOS and iPadOS.?” This process would also have
specific timeline requirements for Apple to respond to requests to prevent stalling, and, in the case
of a rejection, Apple would have to provide a detailed explanation for the decision.

2. Enabling Seamless Connected Devices
There are also interoperability issues with physical devices and their ability to connect to
10S smartphones. Here too Apple blocks access to certain APIs that would otherwise allow other
device manufacturers to design products that integrate as well with iPhones as their Apple
counterparts. As an example, the complaint focuses on smartwatches, noting that third-party
smartwatch providers cannot add functionality in their products to (1) respond to notifications, (2)
maintain a reliable Bluetooth connection to the smartphone, and (3) use the same phone number
as the smartphone when connected to cellular networks.?®

The European Commission provides an extensive list of features that Apple must grant
other device manufacturers equal access to under the DMA. This list includes 10S notifications,
peer-to-peer Wi-Fi connection, proximity-triggered pairing, background execution, close-range
wireless file transfer, automatic Wi-Fi connection, media casting, and automatic audio switching.?’

27 Bur. Comm’™n, DMA.100204 — Process Decision of 19 March 2025 (Mar. 20, 2025),
https://ec.europa.eu/competition/digital markets act/cases/202512/DMA 100204 1991.pdf.

28 Complaint at 21-22, United States v. Apple Inc., No. 2:24-cv-04055 (D.N.J. filed Mar. 21, 2024).

2 Eur. Comm’n, DMA.100203 — Features for Connected Physical Devices Decision of 19 March 2025 (Mar. 20,
2025), https://ec.europa.cu/competition/digital markets_act/cases/202512/DMA_100203_1536.pdf.



These measures include a range of interoperability solutions to allow third parties to access the
same 10S features “in a way that is equally effective as the solution available to Apple.”3°

3. Adopting Universal Technical Standards

This remedy promotes adoption of universal technical standards, such as the P360 standard
for wearable consumer electronic devices developed by the Institute of Electrical and Electronics
Engineers (IEEE), already in use across the smart device industry.3! We propose requiring Apple
to support standardized pairing protocols—particularly for smartwatches—to reduce consumer
lock-in and expand interoperability. At present, Apple’s use of proprietary protocols limits the
functionality of third-party wearables when paired with iPhones. This not only creates a
dependency on Apple’s ecosystem but also restricts consumer choice.

Through the implementation of universal standards for smartwatch compatibility,
consumers would gain the freedom to choose wearables based on quality, features, and price, rather
than being constrained by Apple’s closed ecosystem. Such a shift would encourage healthy
competition among smartwatch manufacturers, potentially driving innovation and improving
overall product quality. Currently, Apple’s restrictive pairing practices give it disproportionate
market power and hinder innovation in the development of Apple Watch and other wearable
technologies. Encouraging interoperability would therefore benefit both consumers and the overall
market by leveling the competitive playing field.

For example, we recommend requiring Apple to support open health data protocols —
standards developed by organizations like IEEE and the Consumer Technology Association aim
to systematize data collection for health metrics including step counting, heart rate, and sleep
tracking.3? This would enable health apps, fitness trackers, and medical devices to securely access
and share health-related data across a wide range of platforms and devices. The standardization of
health data interoperability would improve continuity of care and drive innovation in digital health
services. More importantly, it would give consumers greater control and flexibility in how they
store, share, and manage their personal health information. This would allow users to pair Apple
products with third-party medical devices without restricting functionality by proprietary
limitations. This expanded interoperability would enable a more competitive health tech
ecosystem, encouraging the development of new features and better services.

This remedy would also address major limitations in Apple’s current approach to mobile
payments. At present, Apple Wallet and Apple Pay operate within a closed framework that often
excludes or restricts third-party payment systems. By requiring Apple to open its APIs (which
would likely then become a widely adopted payment standard), the remedy would permit equitable

.

3UIEEE Std 360-2022, IEEE Standard for Wearable Consumer Electronic Devices—Overview and Architecture
(2022).

32 Greg Goth, Steps Toward Health Data Standards for Wearables, IEEE SPECTRUM (Aug. 3, 2021),
https://spectrum.ieee.org/wearable-health-data-standards.

10



access to essential technologies, such as the NFC chip, tokenization services, and secure
transaction processing. This change would allow third-party payment providers to offer
functionality on 10OS devices with the same level of integration and performance as Apple’s own
services. As a result, consumers would benefit from increased choice, potentially lower transaction
fees, and a more dynamic, competitive payment ecosystem. Breaking Apple’s exclusive control
over mobile payments would level the playing field and open the door for financial innovation.

B. Restoring Competition in App Distribution

Apple’s exclusive control over app distribution on iOS is a central mechanism of its
gatekeeping power. As the complaint details, Apple uses the App Store not only to review software
for security but also to dictate the economic terms under which developers participate. This
includes mandatory use of Apple’s in-app purchase system, high commission fees, and limits on
developers’ ability to advertise or link to alternative payment options. The result is a vertically
integrated distribution system that entrenches Apple’s dominance, suppresses competition in app
marketplaces, and distorts innovation in digital payments and content delivery.

To restore competition in app distribution, courts should require Apple to support the
operation of verified third-party app marketplaces and permit app sideloading on iOS devices.
These two forms of distribution—alternative app stores and direct downloads—are standard on
other platforms and do not inherently compromise security or user experience. They are already
permitted on MacOS and Android, and Apple itself has begun implementing limited versions of
these capabilities in Europe in response to the DMA. Specifically, the following remedies would
allow app distribution through alternative venues while still preserving Apple’s ability to set
baseline security standards.

1. Removing Barriers to Entry for Rival App Stores

To ensure meaningful competition, the remedy must prohibit Apple from imposing
arbitrary financial, technical, or procedural barriers on alternative app stores. This includes bans
on requirements such as standby letters of credit or preconditions that only established developers
with large user bases can qualify for access, requirements that Apple has put in place for app
marketplace developers in the EU.3 It also includes bans on exclusionary rules such as requiring
a developer to distribute through Apple’s App Store if it also distributes through a rival. Apple
must allow users to download alternative app stores directly through Apple’s App Store, rather
than requiring a cumbersome side process such as visiting an external website—an obstacle it has
deployed in the EU to deter adoption.

These practices mirror those condemned in Epic v. Google, where the court enjoined
Google from using contractual restrictions and financial incentives to foreclose app store

3 Apple, Getting started as an alternative app marketplace in the European  Union,

https://developer.apple.com/la/support/alternative-app-marketplace-in-the-eu/.

11



competition.>* In that case, the remedy required Google to carry competing app stores and removed
exclusivity clauses designed to suppress rival distribution channels. U.S. courts can apply the same
logic to Apple. Thus, the court, while designing remedies, can rely on the blueprint provided by
both the European Commission and other U.S. courts.

2. Ensuring Developer Autonomy in Monetization and App Design
Apple’s in-app purchase rules and review processes have been major sources of
anticompetitive concern. Developers must use Apple’s billing system and pay exorbitant
commissions of up to 30% in order to have access to Apple’s developer toolkit. Further, Apple’s
review process for third-party apps appears to enforce standards beyond those required for
security, amounting to an economic and content gatekeeping regime.

As a remedy, courts should prohibit Apple from mandating exclusive use of its payment
system. Developers must be permitted to offer alternative billing options within their apps and to
advertise those options to users. Indeed, the Court in the Northern District of California has already
mandated Apple to allow developers to communicate alternative purchase mechanisms with users
and has found it to be in contempt when it tried to engage in malicious compliance.?*> Additionally,
Apple’s security review of third-party app stores or sideloaded apps must be narrowly tailored to
genuine technical risks and cannot include additional commercial or content-based hurdles.
Enforcing such a requirement will likely require the establishment of a technical committee as we
explain in detail below. The Court in the Northern District of California has also held that any fees
charged by Apple must reflect the actual cost of performing its function or should be tied to the
actual value of its intellectual property. Because the second yardstick is difficult to measure and
Apple could claim it is arbitrarily high, we recommend that app store fees be tied to the cost of
operating the review and entry process for those stores.

To replicate the conditions of a competitive marketplace, the remedy should ensure that
third-party app stores can integrate into i10S at a system level. Apple should be required to allow
pre-installation of third-party app stores by carriers and manufacturers—ijust as the Epic v. Google
remedy mandated for Android devices. In addition, courts should require Apple to include a
“choice screen” on initial device setup, presenting users with the option to select a default app
store, following the model used by the European Commission in its Microsoft browser remedy.

Third-party app stores must also be granted access to the same APIs and developer tools
that Apple’s own App Store uses, including access to app update mechanisms, notification
permissions, and promotional placement opportunities. Without functional parity, formal access
to the platform will not translate into viable competition.

3% Joint Stipulation and Order Regarding Epic Games, Inc.’s Request for Preliminary Relief, Epic Games, Inc v.
Google LLC (In re: Google Play Store), No. 3:21-md-02981-JD (N.D Cal. May 20, 2022), ECF No. 239 [Google has
appealed this decision, and the appeal is pending before the Ninth Circuit].

35 Epic Games, Inc. v. Apple Inc., No. 4:20-cv-05640-Y GR, Document 1508 (N.D. Cal. Apr. 30, 2025).
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Apple must also permit a universal search function so that users can search for an app
quickly and easily across all the app stores licensed to operate on the device. Without this function,
users will always start their searches in the largest app store, Apple’s App Store. This user behavior
will create a barrier to entry that is difficult for rivals to surmount.

3. Preventing Circumvention and User Manipulation
To ensure that competition is not undermined after formal access is granted, the remedy
must include strong anti-circumvention provisions to be determined by the Technical Oversight
Committee (discussed subsequently) to ensure Apple abides by the court’s demands. The
Committee can also review concerns about privacy and security and adjudicate complaints
accordingly.

C. Restoring Competition in the Smartphone Market

The goal of this remedy is to reduce switching costs between Apple and non-Apple
smartphones. Apple uses a multitude of methods to ensure that there are significant financial,
technological, and behavioral obstacles to switching to a non-Apple smartphone. To protect its
platform, Apple reduces competition in the smartphone market, leading to higher prices for
consumers and less innovation for developers. Suppressing key functions of third-party
smartwatches, undermining cross-platform messaging apps, and restricting cross-platform digital
wallets all raise switching costs.

Yet a final dimension of Apple’s “moat” around its smartphone monopoly consists of
Apple’s impediments to the transfer of cross-platform cloud storage apps to make data transfer
between devices more difficult.’® Thus, any package of remedies in this case should also improve
users’ ability to transfer their “core handset data,” i.e., personal data required to make a seamless
transition to another handset, including their phone number, contacts, messages, photos, videos,
calendar events, and the like.

1. Ensuring Messaging Compatibility
Apple should be required to allow the download of full-featured messaging apps on
iPhones and forbid it from purposefully degrading Short Message Service (SMS) and Rich
Communication Services (RCS) messaging. While Apple announced in 2024 that it would take
steps to integrate RCS messaging with Android phones onto iPhones, features like group chats,
encrypted messaging, and video and emoji reactions still operate with degraded quality on iPhones.

Apple should be prohibited from disabling technologies which would allow for improved
quality in messaging between iPhones and Androids. In 2024, Apple disabled the functionality of
Beeper Mini, a technology which enabled Android users to communicate directly with iPhone

36 Complaint at 46, United States v. Apple Inc., No. 2:24-cv-04055 (D.N.J. filed Mar. 21, 2024).
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users in an iMessage fashion, without green bubble texts and without degraded quality.?” Apple
immediately disabled the functionality of Beeper Mini. Commissioner of the Federal
Communications Commission Brendan Carr has argued that the disabling of Beeper Mini
“impede[s] accessibility and usability” and is anticompetitive.?® The Court should prevent Apple
from taking such anticompetitive measures which impede cross-platform messaging compatibility.

2. Mandating Data Portability

Apple should also be required to allow users to export their data, including contacts,
messages, calendar events, photos, videos, app accounts, and profiles, among others to other
platforms in a common format. This remedy is modeled after the DMA, which reduces switching
costs by imposing data portability obligations on gatekeepers, allowing users to transfer their data
and move easily between platforms. The principle of using portability to reduce switching costs is
also observed in telecom, where phone number portability enables subscribers to carry over their
phone numbers with them once they switch carriers.® Studies demonstrate that portability
correlates with lower prevailing prices and more competition.

For example, Apple could mirror Google’s “Move to i10S” export utility function with a
“Switch to Android” option. Alternatively, it could provide access to APIs/standards enabling
users to carry over apps’ cloud-saved states when switching phones. Along with portability,
requiring interoperable standards for data like contacts, calendars, and photos based on common
and open standards, would allow users to port their entire smartphone ecosystem more seamlessly.

D. Establishing a Technical Committee

Continuous judicial oversight of the implementation of these remedies by a neutral body
with technical expertise is necessary.*! The court should appoint a specialized Technical
Committee that can serve as a neutral expert body to define interoperability standards, monitor
compliance, handle disputes, and periodically report back to the court. This approach aligns with
established antitrust remedies (e.g., the appointment of a special master in United States v.
Microsoft) and provides a transparent adaptable mechanism to maintain competitive fairness. A
committee of experts ensures effective enforcement without judicial micromanagement,
maintaining both neutrality and technical fluency.

37 Ivan Mehta, FCC Commissioner Pushes to Investigate Apple’s Decision to Block Beeper Mini, TECHCRUNCH (Feb.
12, 2024), https://techcrunch.com/2024/02/12/fcc-commissioner-pushes-to-investigate-apples-decision-to-block-
beeper-mini.

B 1d.

3 Herbert Hovenkamp, Antitrust Interoperability Remedies, 123 CoLUM. L. REV. 631 (2023),
https://columbialawreview.org/content/antitrust-interoperability-remedies.

0 rd.

41 See Fiona M. Scott Morton et al., supra note 19 (discussing third-party bodies in equitable interoperability
remedies).
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The Technical Committee should be composed of independent technical experts (members
with recognized expertise in software engineering, API design, cybersecurity, and digital
platforms), industry representatives (including participants from smartphone providers, app
developers, and hardware manufacturers), and a neutral chairperson who is appointed by the court
to oversee proceedings, ensure impartiality, and resolve internal disagreements. The committee
could have several responsibilities. It could review Apple’s interoperability standards for
functionality and effectiveness, ensuring that they satisfy the requirements of the remedy to
maintain functional parity between Apple’s own services and third-party providers.

Subsequently, the committee should also monitor and report compliance by conducting
periodic reviews of Apple’s implementation. Regular reports could be submitted to the court (e.g.,
quarterly or semiannually), documenting Apple’s adherence and highlighting any deficiencies or
violations. The committee could also monitor and address technical disputes by providing a forum
for third parties to raise complaints regarding malicious compliance. The committee should review
grievances, mediate disputes, and issue binding recommendations subject to judicial review.
Finally, it could recommend remedial actions if non-compliance or circumvention occurs. Such
recommendations could include technical adjustments, monetary fines proportional to Apple’s
App Store revenue, or procedural changes.

IV. Conclusion

Apple’s conduct as alleged by the DOJ and state attorneys general presents a clear
challenge for modern antitrust enforcement. Apple has been able to reinforce its dominance
through structural exclusion of rivals. Traditional antitrust tools, focused narrowly on price effects
or isolated market share, cannot adequately address the sophisticated platform strategies that Apple
employs. In order to restore competition and innovation, courts should adopt remedies that go
beyond simply enabling entry and instead directly address the structural barriers Apple has erected.
The principle of equitable interoperability offers a judicially administrable, minimally intrusive
framework to achieve this goal. The DMA and recent decisions by some U.S. courts provide a
useful blueprint to design remedies to ensure that rivals and new entrants have access to Apple’s
platform on functionally equal terms.

The proposed remedies in the paper include mandating equitable interoperability,
supporting third-party app stores, enhancing data portability, and enforcing competition through
strong oversight. These measures aim to end Apple’s exclusionary practices, reduce switching
costs, level the playing field, facilitate multi-homing, and foster an innovative digital marketplace.
These remedies are specifically designed to address the four core purposes of antitrust relief as
established in United States v. Microsoft: ending illegal conduct, preventing its recurrence,
restoring competitive conditions, and deterring future violations. If implemented effectively, these
proposed remedies would not only curb Apple’s anticompetitive conduct but also establish a
foundation for a healthier and more competitive tech ecosystem for years to come.
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