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Three theses for today

« OSS and FRAND-based standardization in mobile are
complementary.

* The two models of knowledge production are compatible.

* OSS licensing and development model (or royalty-free
licensing) cannot effectively replace FRAND-based
standardization in mobile. The two models are not good
substitutes.




Motivation

EC initiative—New Framework for SEPs ROLTER v ey s QIR

- Insufficient transparency and predictability EU SEP reform gambles Europe’s long-term future
of the current framework, uncertainty about
FRAND terms and ‘quality’ of patents,

patents are territorial, but standards are
global

The Commission’s proposed overhaul of standard essential patent (SEP) rules puts the EU’s leadership in global tech standards at risk.

->May stifle upstream / downstream
innovation

OSS community:

» Open-source licensing principles require an
automatic grant of all rights attached to the
software (including relevant patent rights)

« Licensing frictions stifle OSS development

« FRAND licensing is incompatible with OSS
culture

© 2023 Cornerstone Research. All rights reserved.
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What is Open Source Software

» Free revealing of software code advances (software distributed in human-readable form)
» Evades a comprehensive uniform definition (from person-to-person and across different
contexts)
» Archetypal OSS model: a group of loosely coordinated and intrinsically-motivated enthusiasts
working in their free time on a software project
« Today many high-value OSS projects are professionally managed and benefit from corporate
involvement — commercial motive are essential
« Companies originate an OSS project when expected commercial benefits from doing so are
larger than from keeping the project proprietary (e.g. Android)
« OSS is often an interoperable commodity software platform (Linux, Android, Kubernetes) -
companies sell complementary services or products, including in the SaaS model
» Use internally as part of infrastructure, reduce the cost of advancement and maintenance
» Access to talent pools with established record of code contributions; coding skills are highly
fungible
» Benefit from active participation in the ecosystem: conferences, published materials, web
sites
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What is FRAND-based standardization

Patent (system):

* Incentivize investment in and the revealing of technology advancements
» Standardizes the way in which the advancement must be revealed and limits the scope of the claim
- Facilitates the emergence of markets for technology creation and its implementation

Complex standards

« Many contributors of (many) technologis, sometimes loose correspondence between a patent its value
and a final product,

« Want to encourage implementation before all licensing issues are resolved
In this environment FRAND voluntary licensing commitment

» Facilitates access to essential technology royalties to guarantee uptake and diffusion of new technologies

» Aims to strike a balance between the interests of innovators and implementers

11
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OSS and mobile
02 standardization are
complementary
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Software is an integral part of a cellular system

Software and hardware quintessential complements

The celluar system

— large IT distributed compute and communication platform comprising hardware
and software.

— Pervasive, connecting people to people, people to content, sensors and
machines (cars, manufacturing)

Proprietary (close-source) software and OSS both play a key role in
the system and its adoption (incorporated in devices and along
many layers of the infrastructure stack).
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Software (proprietary or OSS) is everywhere

WIRELESS TECHNOLOGY

© 2023 Cornerstone Research. All rights reserved. OSS licensing and development and FRAND-based standardization — October 2023 — Page 14



CORNERSTONE RESEARCH

Besides the distributed communication / compute platform
— what else is new in the last iteration of the standard?

Innovations in the architecture of 5G = increased the potential for
valuable interaction with both proprietary and OS software further

* Modular system, introduces software defined networking and network
function virtualization (in the core and RAN)

« Configuration and service orchestration software and VNFs can be supplied
by independent software vendors

* |[deally, we want a combination of proprietary and OSS models working
either in parallel or at different levels / components of the system

15
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OSS and FRAND-based
03 standardization are
compatible
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OSS is pervasive

OSS is incorporated in many sophisticated products where it
potentially implicates thousands of software and hardware patents
Considering OSS licenses incompatible could undermine patent
rights well beyond the software itself and ‘break the system’

« Some copyleft licenses are compatible with payable patent royalties
(either they do not imply a patent grant held by third parties, e.g.
EUPL)

« Weak copyleft license are generally compatible with payable patent
royalties (even though some may have patent implications)

* Permissive licenses are generally compatible with payable patent
royalties
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OSS thrives in the cellular standardization environment (l)

Open Air Interface (OAI) Software Alliance

« OSS software stack for the 4G and 5G air interface (and core network) on
COTS compute hardware and software-defined radio cards

- Potentially implicates high-value RAN patents (essential to the delivery of the
required levels of service of 4G and 5G)

« OAlinitially licensed under GPL, then custom OAI Public License (explicitly
foresees FRAND licensing of SEPs for commercial use)

 Has seen fast-paced code advancements and new development initiatives

 Community: operators (Orange, Vodafone), tech firms (AMD, Meta), SEP
holders (Interdigital, Qualcomm, Nokia), OSS firms (Red Hat).
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OSS thrives in the cellular standardization environment (l)
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OSS thrives in the cellular standardization environment (ll)

Open source NFV management and orchestration frameworks
* Open Source Mano (OSM)

— Vendor-neutral software stack for deployment, orchestration, and life-cycle management of
network hardware resources and VNFs'if a cellular system

— Project is hosted by ETSI but is not part of cellular standardization
— Community: telcos, Intel, ZTE, Brocade, Dell, and OSS firms like Red Hat, Canonical

* Open Network Automation Platform (ONAP)

— Real-time, policy-driven service orchestration and automation software stack
— Hosted by the Linux Foundation

— Cor_nmuni’g/: China Mobile, Huawei, ZTE, AT&T, Samsung, Nokia, Ericsson, Orange, DT,
various OSS developers

OSS on mobile phones, including Android

© 2023 Cornerstone Research. All rights reserved.
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OSS model (or royalty free
licensing) cannot effectively
replace FRAND-based

development
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Some OSS is supported by intrinsic motives, but this
would not work in mobile standardization

The archetypal OSS model relies in part on intrinsic motives of contributors.

To support intrinsic motives, you need (i) prompt (positive) community
feedback—Ilocus between effort and recognition, and (ii) sense of
autonomy/self-determination. You can ensure that effectively in OSS, but not
in the cellular standardization context.

* Long development and consensus-reaching cycles in mobile

« Large R&D teams

 Need to coordinate work inside and outside the team
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In mobile, the costs of incremental advance are high and

Established tech companies

appropriability low for non-integrated firms

Single contributor

X - Large R&D teams

% % ~ Knowledge and research
are highly specialized,

JEL X - Purpose-built lab equipment

X - Prototype building, tests

X - Lower cost of patenting

Advances not easily monetizable outside mobile

- Strongest incentive to invest for integrated firms with considerable
market power in product markets 93
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Free-rider problem is limited in the OSS context

Free-rider problem is present in the OSS context (which is why
economists have for long been puzzled by the phenomenon).
However, it is limited by:

« Relatively low costs of incremental advances

* Prompt implementation of advancements, at which point the
advancements are also revealed

« The fact that developers and users are often the same entities

- A fast quid-pro-quo cycle between downstream and upstream
developers

OSS licensing and development and FRAND-based standardization — October 2023 — Page 24
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Free rider problem would be considerable in mobile
standardization

In comparison to OSS, in mobile the free-rider problem is exacerbated by the:
« High costs of incremental advances
* Long time between an advancement and implementation

« The fact that innovators and users are often (very) different entities.

—>Innovators cannot expect that the users of their inventions would promptly contribute
their inventions as a quid-pro-quo

—>Each innovator has an incentive to wait for others to reveal their advancements, and
to delaying revealing its advancements.
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