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Abstract: Patents declared to standard development organizations (SDOs) as potentially essential for
compliance with standards under development within the SDO are typically bound by so-called FRAND
commitments – promises from the patent holder to license the patents on fair, reasonable, and nondiscriminatory terms and conditions. It is widely agreed that FRAND commitments impose certain
constraints on the terms and conditions that patent holders may seek from licensees in comparison to
licensing patents without a FRAND commitment. But exactly what those constraints might entail has
been the subject of heated debate for at least a decade. The particular constraint discussed in this paper
is whether FRAND prohibits patent portfolio licensing, where both FRAND committed and non-essential,
non-FRAND-committed patents are bundled together into a single license. We explain that the answer
to that question is “No, FRAND does not create a blanket prohibition against portfolio licensing.”
Whether such a patent portfolio license honors a FRAND commitment depends on the specific licensing
terms and conditions comporting with FRAND.
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I. Introduction
The majority of standard development organizations (SDOs)2 around the globe have policy
statements guiding member conduct to help ensure the smooth functioning of the standard setting
process and the commercialization of standards after the technologies have been defined. And the
majority of SDOs with such policy statements include rules on the disclosure, use and licensing of
patented technologies within the standards they develop, to help ensure that firms wanting to
implement the SDO’s standards will have access to the technologies required for standard compliance.
By far, the most prevalent patent licensing rule calls for any patented technologies necessary for
compliance with the standard – referred to as “essential” technologies – to be licensed on fair,
reasonable, and non-discriminatory (FRAND) terms and conditions.3 A great deal of ink has been spilled
on what a FRAND commitment does and does not imply, but until quite recently there was no analysis
(to the best of our knowledge) of the implications of FRAND commitments for licensing patents in
bundles or portfolios.4
The issue is an important one, since the norm in high technology industries – including mobile
telecommunications, computer hardware, software, consumer electronics, and others – is for patent
holders to license their patents at the technology portfolio level. That is, patent holders in high tech
industries tend to license all of their patents on a given technology in a single bundled license
agreement; it is rare to see an arm’s length license agreement within such industries covering standard
essential patents (SEPs) only, without the inclusion of at least some non-FRAND committed patents.
In this paper, we address the relationship between the two common practices described above:
FRAND commitments and patent portfolio licensing. More specifically, we discuss whether making a
commitment to license patents on FRAND terms and conditions prevents a patent holder from licensing
those patents only in a bundle with other non-FRAND-committed patents. Alternatively, we can ask
whether a FRAND commitment necessarily obligates a patent holder to license its FRAND-committed
patents on a stand-alone basis, without including any patents that lack such commitments in the license,
should the licensee request such a limited license. If FRAND commitments do allow for portfolio
licensing, the next question that arises is what that commitment might imply for the royalties charged
for the whole portfolio.
To preview the findings upfront, economic analysis establishes that FRAND commitments do not
prevent portfolio licensing. However, bundling FRAND-committed patents with non-FRAND committed
patents does create a fundamental policy dilemma. On the one hand, a technology portfolio license can
enable SEP holders to renege on a FRAND commitment. On the other hand, bundling patents is a
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widespread practice because it provides an efficient means of contracting that minimizes transaction
and litigation costs for both licensors (the patent holders) and licensees (the manufacturers). Because of
these efficiencies, it would be counterproductive to prohibit SEP holders from bundling patents into
portfolio licenses, including both FRAND-encumbered and non-FRAND-encumbered patents. That being
said, FRAND commitments do limit the license fees that a SEP holder can charge for a portfolio license.
In fact, the FRAND royalty on a bundle of FRAND-committed and non-FRAND committed patents can be
less than what the FRAND commitment would be if the patent owner had made FRAND-commitments
on all the patents in the bundle. More generally, economics establishes that even if a patent holder
licenses its SEPs only in combination with other patents not bound by a FRAND commitment, such
bundling is not a competitive problem per se, as long as the terms and conditions for the portfolio
license are consistent with the FRAND commitment for the SEP-only subset of the licensed portfolio.5 In
other words, SEP holders may include non-FRAND-committed patents in a portfolio license agreement
“for free.” The economics of portfolio licensing then has further implications for licensees. Firms
seeking a license cannot argue that a SEP-only license must be offered at a discounted price relative to
the relevant portfolio license price; instead, licensees must establish that the portfolio license is priced
higher than a SEP-only license would be before demanding a discount.
In the remainder of this paper, we explain the above conclusions. Section II provides some
important economic background, describing the key theories developed in the economics literature that
underlie the analysis of patent bundling. Section III provides the discussion of the question of primary
interest here: what does a FRAND commitment imply for bundled patent licensing. Section IV concludes
with the policy implications of our analysis.

II. Important Economic Principles
A key concept in the general economic literature on product bundling is the “single monopoly
profit” theorem.6 Because this theorem applies more broadly than to just monopolists, we use the term
“single rent”7 theorem here. This theorem, explained and summarized in sub-section A below, helps to
distinguish when bundling has the potential to pose antitrust concerns.
In assessing the antitrust risks, it is important to understand how common bundling is
throughout the economy and why that is the case. Sub-section B therefore turns to the substantial and
growing economics literature that investigates the causes of product bundling in general. One strand of
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SDOs with FRAND commitments typically apply those commitments to the full terms and conditions of
the license, and not solely to royalty rates or explicit financial payments. See for example, the European
Telecommunications Standards Institute IP Policy, http://www.etsi.org/images/files/ipr/etsi-ipr-policy.pdf. In the
discussion here, for simplicity we focus on running royalty rate terms and assume that all other terms and
conditions are held constant and in compliance with the FRAND commitment.
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Whinston (1990) attributes the arguments to a Chicago oral tradition. Bowman (1957) recognizes the strong
assumptions underlying the principle and a set of exceptions to it when those assumptions do not apply.
7
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prefer the term “single rent” because the argument applies to rents of any kind, including patent royalties.

3

that literature focuses on bundling intellectual property (such as computer software, music, and video
entertainment). The narrower topic of bundling patents in licenses, however, is quite sparse.8 One
notable exception is a theoretical study by Gilbert and Katz (2006), who develop a model of patent
bundling outside of standard setting contexts. Sub-section B provides a review of this strand of the
literature as well.
Layne-Farrar and Salinger (2016) extend the Gilbert and Katz (2006) model to incorporate
standard setting contexts, FRAND commitments, and the combination of FRAND-committed and
uncommitted patents in a single license.9 The discussion presented in Section III is based on the analysis
developed in the Layne-Farrar and Salinger (2016) paper.

A.

The Single Rent Theorem

When a seller practices “tying” or “pure bundling” it conditions the purchase of good A on the
purchase of good B. In other words, in order to purchase A, the customer must also purchase B, whether
or not the customer wants B. To those unfamiliar with economic reasoning, both the rationale for tying
and the potential harm from it might seem obvious: the consumer is harmed because he pays for an
item he does not want and the seller benefits because it gets the profits from selling the additional item.
But that argument is incomplete for two reasons. First, it presumes that the price the seller charges for
the A-B bundle exceeds what it would have charged for A sold separately by more than the incremental
cost of adding B to the product bundle. Second, it also presumes that tying A and B together does not
reduce demand for good A (which would drive the seller’s profits down). If both assumptions were true,
then tying B to A would increase the seller’s profits, but these assumptions do not necessarily hold due
to a principle known as the “single monopoly profit” theorem, or more accurately the “single rent”
theorem.
One of the founding fathers of the theory, Judge Robert Bork, along with a coauthor, explain in a
fairly recent publication:10
The single-monopoly-profit theorem shows that, in a vertical chain of production, the
vertically integrated monopolist can earn monopoly profit only in one of the markets—
either the upstream or downstream market, but not both. Different stages in the vertical
process are complements to one another. If retailers increase the markup on a particular

8

Patent bundling is related to but different from patent pooling, which Shapiro (2001) and Lerner and
Tirole (2004) have analyzed theoretically. Patent pooling entails licensing patents held by different patent owners
in a single package. Patent bundling refers to licensing multiple patents held by a single patent-owner as a
package.
9
Note that, while most commonly made in the context of standard setting within SDOs, FRAND pledges
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maintains a database of more than 150 such public non-SDO patent pledges: http://www.pijip.org/non-sdopatent-commitments/. See Contreras (2014) and Elhauge (2015) for discussions of the legal basis for enforcing
FRAND commitments made outside an SDO setting. For other discussions of non-SDO patent pledges, see LayneFarrar (2014) and Harkrider (2013).
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product, the manufacturer’s profits will fall. Likewise, when a manufacturer increases
the wholesale price of a product, the retailers’ profits will fall. … In horizontal
applications, the single-monopoly-profit theorem implies that firms typically cannot
extend monopoly power over one product to other products without sacrificing total
profit.
Judge Bork led the Chicago School of thought in developing the theory starting in the 1970s.11
The production of nuts and bolts offers the seminal horizontal market example. Suppose that the cost of
making either a nut or a bolt is 10 cents each. Assume that the market for bolts is competitive, meaning
the price of a bolt is set at its marginal cost of 10 cents, while a monopolist controls the production of
nuts. Could the nut maker extend its nut monopoly to bolts through product tying, as a means of
increasing its monopoly profits and foreclosing competitors in the bolt market? Suppose that the
monopolistic price for a nut-bolt combination is 40 cents. Since the bolt market is competitive, all
manufacturers will charge the marginal cost of 10 cents for a bolt while the monopolist will charge 30
cents for a nut, enabling the nut monopolist to reach the 40 cent price target and earn 20 cents in
profits. If the nut maker ties nuts and bolts together, it would set the price of the bundle at 40 cents,
again earning 20 cents in profits. In summary, the monopolist cannot increase its profits through tying
the two products together; there is but a single rent to be earned regardless of whether the products
are tied or sold separately.
The single rent principle is a key underpinning for the so-called Chicago critique of a wide range
of antitrust policies, including tying. Beginning in the 1940s, antitrust policy makers have expressed
concerns that a firm with market power in one market could “leverage” that power into adjacent
markets by tying the sale of the good with market power to the purchase of some other good.12 The
Chicago School – a group of legal and economic scholars associated with The University of Chicago –
challenged this view, largely on the basis of the single rent theorem. They argued that this principle cast
serious doubts on claims that firms’ incentives to tie goods together were rooted in “leveraging” or
anticompetitive “foreclosure.” If firms with market power could only earn a single profit from a
combination of goods, then another explanation must be found for the prevalent practice of product
tying and bundling.
The single rent theory, like all economic theories, rests on some key assumptions, however.
Most importantly, the products must be strong complements to one another and they must be used in
fixed proportions. If nuts and bolts were used in varying proportions, say because some applications
called for a bolt but did not require a nut, the single rent theorem would not hold, and tying the
purchase of nuts and bolts together could potentially increase the seller’s profits. The first question to
ask when assessing the potential of anticompetitive tying is therefore whether or not the single rent
theorem assumptions hold in the circumstances at hand.
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See, for example, Posner (1979); Posner and Easterbrook (1981); Klein (1998); and Posner (2001).
For a review of the history of the monopoly leverage theory, see Clarke-Smith (2002).
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To see more clearly how the single rent principle works, and when it might fail, consider another
simple example. Suppose that a restaurant chain plans to sell one kind of drink at each of its locations,
the “Half-and-Half”, which requires a mixture of lemonade and brewed tea.13 The traditional
proportions of the two mandatory (i.e., perfectly complementary) ingredients is 50/50. Further suppose
that the restaurant drink supplier incurs costs of $0.25 per serving for lemonade and $0.10 per serving
for brewed tea. The going retail price for a glass of Half-and-Half is $5.00 and the restaurant chain is
targeting a $4.00 profit margin per serving. Thus, the profit maximizing price that the drink supplier can
charge for the two Half-and-Half ingredients combined is $1.00 per serving,14 yielding a profit to the
supplier of $0.65 per serving ($1.00 - $0.10 - $0.25). In this case, the supplier could charge $1.00 for the
bundle of ingredients, $0.50 per ingredient for a sum of $1.00 per serving, or some other split between
the two inputs that sums to $1.00 per serving. Alternatively, the supplier could sell the tea to the
restaurant for $1.00 per serving and “throw in” the lemonade “for free.” For the restaurant chain selling
only Half-and-Half drinks mixed at 50/50, any of these options would be equally acceptable (i.e., equally
profitable) and the supplier would earn the same $0.65 profit per serving under any of the pricing
alternatives. It is this logic that led the Chicago School to conclude that when the single rent principle
holds, efficiency reasons are the most likely motivation for product tying and bundling (a point discussed
further below).
But what happens when we drop the key assumption of fixed proportions? Suppose the drink
supplier has a monopoly over lemonade and therefore charges the monopoly price for lemonade at
$1.00 per serving, while a competitive market supplies tea at $0.10 per serving. The restaurant will
substitute toward tea by mixing its Half-and-Half drinks with a higher proportion of tea than lemonade.
A drink supplier with market power in both lemonade and tea, however could tie the sale of the two
products to eliminate such substitution. For a restaurant chain with no other drink supply options, the
tied sale would push more lemonade on the restaurant than it demands – and would increase the
supplier’s profits at the restaurant’s expense as compared to selling the two drink ingredients
separately. This example makes clear that market power is still a prerequisite for anticompetitive harm:
if the restaurant has an alternative lemonade supplier, a single supplier attempting to tie tea and
lemonade will be unsuccessful. When that prerequisite is met, breaking the assumption of fixed
proportions for complementary inputs breaks the single rent principle and creates anticompetitive
incentives for tying.
In extending the single rent analysis to patents, it is important to keep the market power
condition in mind. A patent is a property right that does not by itself confer a monopoly any more than
other forms of asset ownership do. By way of analogy, an apartment building is also a property right that
might appear to give the owner a “monopoly” over the rental of apartments in that particular building.
But the fact that there is a single seller of a specific asset does not constitute a monopoly unless that
asset constitutes a well-defined market. If other apartment buildings (or other forms of housing) are

13

This is a drink comprised of half lemonade and half tea, made popular in the United States by the golfer
Arnold Palmer.
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The implicit assumption here is that the restaurant chain has an outside option (say, soft drinks), so that
it has bargaining power over its desired margin.
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competitive alternatives to the apartments in a particular building, the owner of the building has a
property right but not a monopoly. Patented technologies are similar. While some patents might well
constitute well-defined markets, not all patents do, and in practice most patents do not.
This is true of SEPs as well. First, such patents are self-declared to SDOs. The patent holder is
asked to exercise good faith in identifying the patents it believes may be (or may become) essential for
technical compliance with a given standard, but no SDO evaluates the declared patents to determine
whether they are in fact essential. Furthermore, as the standard continues through development, which
patents are and are not essential for its practice tend to change. Until an independent review (legal and
technical) establishes that a particular declared patent is in fact essential for the practice of a standard,
there can be no presumption of market power.15 Second, and equally important, even restricting the
analysis to truly essential patents for a particular standard, we cannot automatically conclude that an
individual SEP or portfolio of SEPs held by a single patent holder constitutes a well-defined market and
that ownership confers market power. SEPs are perfect complements to one another. This creates a
connection among the patents that in turn imposes a connection among the patent holders. As a result,
SEPs cannot be licensed in isolation. Specifically, royalty rates consistent with FRAND are tied to the
value the patented technologies contribute to the standard, which inherently accounts for all valuable
contributions to the standard (i.e., the value contributed by all other SEPs). In contrast to monopolists,
who can set prices without consideration of other firms, SEP holders must take into account the value of
other SEPs when setting their own royalty rates. Reinforcing this dynamic, firms taking a license to SEPs
know they must license all SEPs to be compliant with the standard. As a result, licensees push back in
negotiations if they feel an SEP holder is attempting to ask for more than its share. All of these factors
lessen any market power that might be conferred by essentiality. The degree to which market power is
mitigated by complementarities is an empirical matter and thus market power for SEPs, just as for nonSEPs, should be evaluated on a case-by-case basis.

The Economic Literature on Bundling

B.

With the bounds of the single rent theorem in mind, we turn next to the extensive literature on
tying and bundling. This entire literature is about exceptions to the single rent principle. The first strand
focuses on how tying can be used to practice price discrimination.16 The second strand focuses on the
circumstances under which tying can be used to foreclose rivals (leverage market power). The first two
subsections below review these strands of the literature.
The emphasis in the literature on the exceptions should not obscure the general rule, however.
The intuition that the objective of tying is to leverage market power from one good to another often
fails to withstand rigorous economic scrutiny. Thus, other, non-anticompetitive rationales are needed
to explain the very common practice of tying and bundling. The third subsection below discusses the
literature that establishes this point.
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Typically, an essentiality determination is conducted only when necessary, such as if the patent is
submitted for inclusion in a patent licensing pool or when the patent is litigated.
16
Price discrimination is not necessarily harmful to consumers. Economists only condemn price
discrimination that leads to output reductions. See Stole (2007).
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Finally, the fourth subsection discusses the two papers that address the tying and bundling of
patents; specifically, Gilbert and Katz (2006) and Layne-Farrar and Salinger (2016).
1. Price discrimination
The “price discrimination” strand of the literature on bundling started with George Stigler’s
analysis of block booking practices for cinemas.17 The argument rested on a simple example. A firm sells
two products, A and B, to two customers, I and II. In Stigler’s the article, the seller is a movie distributor,
the products are films, and the customers are movie theaters. Customer I is willing to pay $10 for movie
A and $2 for movie B. Customer II is willing to pay $2 for movie A and $11 for movie B. If the seller does
not bundle, it will charge $10 for movie A and $11 for movie B. Only customer I will buy movie A. To get
customer II to buy movie A also, the seller would have to lower its price to $2, but selling two units at a
price of $2 generates less profit than selling one unit at price of $10 (even assuming that marginal cost is
0). Similarly, at a price of $11, only customer II will buy movie B. Stigler’s insight was that the movie
distributor could offer the two products solely in a bundle and charge each customer $12. Both
customers would then buy both products. In this example, bundling is “Pareto superior” – meaning that
no party is harmed and some receive a positive benefit – as compared to selling the goods separately.
That is, under this example bundling enables the seller to earn a profit of $24 instead of $21 and
consumer surplus goes up as well (from 0 to $1).18
While much of the subsequent literature has focused on extending the Stigler model to more
general circumstances, arguably the most important extension for tying policy to emerge from this
follow-on literature is due to an early contribution by Adams and Yellen (1976). Like Stigler’s model,
their analysis was based on assumptions about the willingness to pay among a discrete number of
customers. Adams and Yellen pointed out that mixed bundling yields higher profits for price
discrimination than pure bundling does. Pure bundling means that the firm sells only the bundle; the
individual products cannot be purchased separately. Mixed bundling means that the firm offers
customers a choice of the bundle or the separate, individual goods, with the price of the bundle being
different (typically less than) the sum of the individual prices. In the context of the Stigler model, pure
bundling would occur if the movie distributor only offered the A and B movies together for a price of
$12, while mixed bundling would occur if the movie distributor offered three distinct packages: the twomovie bundle at $12, or movie A alone for $10 and movie B alone for $11.
Adams’ and Yellen’s insight on mixed bundling is important for competition policy because
mixed bundling is not the same as pure bundling or tying. Under mixed bundling, customers have even
more choices and are free to obtain the individual goods should they so desire.19 It is only pure bundling
17

See Stigler (1963).
The single rent principle does not apply in the Stigler setting because the monopolist has two
monopolies rather than one. Moreover, the model rules out price discrimination in selling the goods separately. As
a result, simple pricing of the two goods leaves a “deadweight loss.” Customer A values good II at more than
marginal cost but less than the simple monopoly price. The same point applies to customer B and good I. Thus, the
bundling in this example does not force on each customer a good that he values at less than marginal cost. The
standard interpretation of the Stigler model is that bundling is a substitute for price discrimination.
19
The distinction between pure bundling and mixed bundling can be blurry when the price of the bundle
is so close to the price of the individual goods that the seller engages in what is called a “virtual tie.”
18
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that restricts customer choice and has the potential to create harm. While important for understanding
certain seller motivations in combining goods into bundles, the price discrimination strand of the
literature is insufficient to explain why firms would ever choose not to offer the individual goods
separately as well.20
2. Foreclosure
The foreclosure strand of the literature developed formal economic models to clarify when tying
should raise antitrust concerns, particularly as to when it might work as form of monopoly leveraging.
Whinston (1990) is the seminal paper in this area. He analyzed the possible strategies for a firm that
initially has a monopoly over two products. Its position in one (good A) is protected but it faces potential
entry with respect to the other (good B). In Whinston’s model, tying B to A offers the seller a means to
commit to price aggressively in response to a rival’s entry into B. By refusing to sell A without B, the
incumbent lowers the profits it can earn if entry into the B market does occur: losing sales of B after a
rival enters not only reduces the incumbent’s profits from sales of B but also reduces its profits from
sales of A. With tying, a lost B sale also means a lost A sale, so tying gives the incumbent an extra
incentive to price more aggressively in the face of potential entry than it otherwise would have done.
An essential element of the Whinston model is the assumption of economies of scale in the
production of good B. Thus, even if the incumbent continues to price good A above its marginal cost (to
avoid prohibitions against predatory pricing), the lower price for the A-B bundle as compared to pricing
for the two goods separately can still render entry by a new rival into the B market unprofitable because
the rival cannot achieve sufficient scale to compete effectively against the incumbent.
In game-theoretic analysis, commitment to a strategy means sticking with it even when it would
be profitable to change course. In the Whinston model, the incumbent would like to sell A separately (at
the monopoly price) after rival entry occurs in B if it could. However, as is often the case in game
theoretic results, committing not to act in one’s own short term interest can have a long term strategic
value. When the incumbent commits not to act in its own interest by selling A separately, the new B
entrant cannot exploit the incumbent’s incentive to accommodate entry by unbundling the sale of the
two goods, which in turn helps to prevent entry into the B market.
When the United States Department of Justice sued Microsoft for tying its browser to its
Windows operating system, Carlton and Waldman (2002) adapted the basic Whinston model to
assumptions that more nearly matched the facts of that case. Others have pursued different extensions.
Of them, Choi and Stefanadis (2001) is of particular note. In their model, an incumbent monopolist sells
20

Much of the subsequent price discrimination strand of the literature extends the Stigler and AdamsYellin analysis to more general distributions with notable contributions by Schmalensee (1984) and McAfee,
McMillan, and Whinston (1989). McAfee, McMillan and Whinston show that for completely general continuous
distributions of reservation values, mixed bundling almost always yields higher profits for the seller than pure
bundling. It is possible that the optimal mixed bundle might entail charging a premium for the bundle, which would
only be a practical policy if the seller can prevent those who want both goods from buying them separately.
However, we are not aware of anyone who has seriously suggested that tying can occur because it is not feasible
to charge a premium for the bundle.
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two products (A and B) that consumers combine in fixed proportions. Entry into both product markets is
possible, but both require investing in research and development (R&D) and the outcome of that R&D is
uncertain. Because the two goods are only useful in combination (such as a computer and an operating
system software program), a firm that successfully innovates in A can only sell its product if consumers
can purchase B also, so innovation in B must be successful. Alternatively, consumers might buy A from a
successful entrant if they can combine it with B from the incumbent. If the incumbent sells A and B only
in bundled form, it denies this one-good-at-a-time path to market entry. With higher costs of market
entry and a reduced prospect for success, potential innovators might choose not to attempt entry at all.
If entry into B also entails scale economies, then reduced access to potential customers (those who get B
from the incumbent in order to get A) can tilt the balance in the entry decision and convince the
potential entrant to stay out of the market altogether.
However plausible the foreclosure effect might seem as a matter of theory, it is important to
critically assess claims that the theory applies in any particular instance. One must always pose the
question, “Why does the seller of A refuse to sell it on a stand-alone basis to people who want to buy it
but not buy B?” In the foreclosure literature, the answer to the question is that the seller generally does
have an incentive to sell its monopolized good separately but foregoes that option for strategic
reasons.21 The monopolists in the leveraging literature are imposing on themselves the cost of not
selling the good separately; they do so to influence the actions of potential entrants. In any real case,
there needs to be a presumption that the commitment not to sell goods separately imposes a cost on
the firm accused of tying to exclude competitors. To apply the argument in a specific case, one would
have to present compelling evidence that the commitment to maintain tying is credible and that the
benefit the seller receives from the tying commitment exceeds the cost that commitment imposes.
3. Product Complexity
As explained above, any allegation about anticompetitive effects from tying must include a
compelling answer to the following question: “If a firm is selling A only in combination with B, why does
the firm refuse to sell A on a stand-alone basis to people who want just A?”
It is impossible to overstate how common a phenomenon it is to bundle goods into packages.
Many times every day people buy bundles of goods that include components they do not want. Shoes
come with shoe laces. Newspapers come with an array of sections attached to the front page, from
sports to the arts. Whenever the purchase of something includes something else “at no extra charge,”
the term “no extra charge” is code for “tied.” The thirteenth item in a “baker’s dozen” is not free. The
baker who purports to be setting the price of a “dozen” knows very well that he is setting the price for
13 with the thirteenth item tied to the first 12. Ironically, the advent of separate baggage charges on
airlines has engendered complaints, and Southwest Airlines has engaged in an extensive advertising
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The model in Nalebuff (2004) is similar to Choi and Stefanadis (2001) in that the incumbent initially has
a monopoly over two goods and faces random entry in both. Nalebuff argues that in addition to its entry-deterring
effects, bundling increases profits relative to selling the goods separately and therefore is not costly. The argument
draws on the price discrimination strand of the literature. But that argument ignores the possibility of mixed
bundling, which would be even more profitable than pure bundling.
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campaign to tout its business practice of tying the right to check two pieces of luggage to its passenger
flight service (although it of course does not explain its policy in these terms.)
Given that tying and bundling occur regularly in both highly competitive markets (bakeries) and
less competitive ones (cable television programming), it is clear that the explanation for the practice has
to be simpler than the leveraging and price discrimination models that dominated the economics
literature through the early 2000s. Evans and Salinger (2005, 2008) provide such an explanation. They
point to the cost of product offering complexity as the most natural explanation for tying and bundling.
Firms face a long list of decisions even after deciding on their general line of business, including the
exact features and components they will include in each product. Dell offers a good example. Rather
than presetting a handful of computer models each with a specific screen size, hard drive capacity,
memory, and operating system (among other features), Dell allows its customers to customize their
computers by selecting from menus for each of these features. But even Dell does not include every
conceivable configuration, and it is important to remember that Dell and the personal computer
industry define the exception, not the rule, in product offering flexibility. In general, companies do not
customize their offerings to the precise desires of every customer – it is typically not cost-effective or
even feasible to do so.
Product offering complexity and cost provides an intuitively appealing explanation for the
widespread practice of bundling. This explanation is well supported by the available evidence, such as
the accounting literature on “activity-based costing.”22 Evans and Salinger provide evidence in their
study comparing how United States and Japanese automobile companies offered optional features, like
air conditioning, and how the relative practices of features changed over time.23 The most compelling
evidence, however, is not published: it is the common experience of consumers who daily purchase
bundles of items that are not available separately for sale.

22

See, e.g., Cooper and Kaplan (1988).
When Japanese automobile companies first started their substantial penetration into the United States
markets, each model came with only a small number – possibly only two – bundles of options. The Honda Accord
might, for example, have a base model that did not have air conditioning or any sound system other than an FM
radio, a middle model that included air conditioning, power windows, and a few more extra features, and a top
model that also included leather seats, an upgraded sound system, a moon roof, and better tires. The original
rationale was that the Japanese companies had longer supply lines and did not have the ability to supply cars with
exactly the features customers wanted (to the relevant location). In contrast, US automobile companies were
selling options on an a la carte basis. In some cases, even the AM/FM radio was effectively optional. (Ford listed it
as standard, but a buyer could get a credit for not having it.) Over time, one might have expected competition to
compel Japanese companies to adopt policies more like the US policy. To the contrary, the US car companies came
to recognize that there were hidden costs to their more complex set of offerings and started emulating the
Japanese companies by offering options only on a bundled basis. Thus, the tying strategy won out over the
unbundling strategy in market competition.
23
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4. Patent bundling
Patents, as intangible assets, are unlike traditional goods in a number of important ways, so
while some lessons can be drawn from the existing bundling literature summarized above, that
literature cannot be applied directly to patent licensing. In particular, unlike physical goods, there is
typically no marginal cost to including an additional patent in a license bundle. The creation of claim
charts linking the patented innovations to licensed products and services imposes additional costs
during negotiations, but such charts are typically prepared only for the handful of representative
patents driving the valuation exercise and are not required for each and every patent included in a
portfolio license.24 From the licensee’s perspective, there is also no inventory or disposal costs
associated with an additional patent’s inclusion in a license, as compared to unwanted physical goods
tied to a wanted good; the addition of an “unwanted” patent in a portfolio license can simply be
ignored.
The unique attributes of intangible goods alter bundling analysis in meaningful ways. The
underlying economics in addressing the concerns with patent tying are largely the same as for physical
good ties – analyzing whether the single rent theorem applies, and if not, whether bundling can create
harm to competition – but patent tying adds a layer of complexity to the analysis because there are two
levels of rents to consider: the ex ante rents that can be earned before a licensee makes any sunk
investment (such as investments to commercialize a standard in a new product) and the ex post rents
that can be earned after such investments are made (which could include expropriation of the licensee’s
sunk investments, known as “patent holdup”).25
Gilbert and Katz (2006) extend the bundling literature to patent licensing in light of differences
between patents and physical goods. They developed a simple model to aid their analysis. The patent
holder owns two patents on complementary technologies, so that value is earned from the technologies
only when they are used in combination. The patent holder has no manufacturing capacity, so in order
to earn a return on its patents, it must license them. A single licensee (the “manufacturer”) comprises
the downstream market. Assume for now that the manufacturer has no innovative capabilities. Thus, in
order to produce a product to sell in the marketplace, the manufacturer must license the patents from
the patent holder. In addition to taking a license, the manufacturer also must make a complementary
investment to commercialize the patented technology. If the manufacturer does not obtain a license to
the technology prior to investing in complementary commercialization assets then the patent owner
may be able to practice holdup.
To put these issues in more concrete terms, we replicate here a numeric example based on the
Gilbert and Katz model from our technical paper (Layne-Farrar and Salinger, 2016). Suppose that

24

It is important to understand that fair and reasonable license fees for a portfolio of patents are not
determined by adding up the value of each patent included. Instead, portfolio licensing exhibits strong
nonlinearities. For example, a license to 100 patents may set the fee at “L,” while a license to those 100 plus
another 20 more may still be licensed at “L”.
25
This analysis starts from the point in time that the patent holder has already made its R&D investment
and has a patent in hand. Thus, in our discussion here “ex ante” refers to the licensee’s investment, not the patent
holder’s.
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without any investment by the manufacturer, the patented technology yields a value of $20
(unrealizable by the patent holder without licensing, by assumption). With efficient investment in
complementary assets by the manufacturer, the technology embodied in an end product yields gross
benefits (i.e., before taking account of the commercialization cost incurred by the manufacturer) of $100
(unrealizable by the manufacturer absent the initial contribution by the patent holder). Call these gross
benefits B. The commercialization investment (refer to this amount as S) has a cost of $30, so the
potential net value of the patented technology embodied in the end product (patent plus manufacture)
is $70 (or B – S = $100 - $30).
Knowing the above costs and benefits, the manufacturer would not invest S in complementary
assets without first obtaining a license for the patented technology (ex ante, or long term contracting in
Gilbert and Katz’s terminology). At this time, the IP owner can charge no more than B - S for the two
patents (here $100 – $30 = $70), which allows the manufacturer to make and recover its investment
(and also to choose the most efficient level of complementary investment). If the manufacturer failed to
obtain a license before making its commercialization investment, however, the IP owner could insist on
a license fee L = $100 (or just below it). With such ex post licensing (or short term contracting in Gilbert
and Katz’s terminology) the manufacturer would rationally accept this offer as it would be the
manufacturer’s best option at that point. In short, the presence of a sunk investment in
commercialization is the key factor enabling holdup.
How does patent bundling enter into the picture? Up to this point, whether the technology is
based on one patent or two is irrelevant – the manufacturer needs both. Thus, whether the IP owner
offers the two patents separately or in a bundle is also irrelevant. It can offer to license the patents as a
bundle at a license fee of $70 or à la carte with individual prices that add to a cumulative fee of $70.
Profits and consumer welfare (and, therefore, total surplus) are all the same under the various options
for charging a total of $70. The irrelevance of bundling under these conditions is an application of the
single rent principle. One patent that is essential for a product gives the patent holder the ability to
extract the same total license fee as it can with two such patents.
To this foundational model, Gilbert and Katz then adds the possibility that the manufacturer
could invest in R&D to invent around the patented technology. If successful, the manufacturer would no
longer need a license from the patent holder and the patent holder would earn zero profits. This setup
addresses the antitrust concern that tying in patent licensing could reduce incentives of others in the
industry (the manufacturer in the model) to innovate, particularly in terms of investments in noninfringing alternatives to the patented technology.
Ex ante contracting is a preferable licensing approach from a social perspective because it
eliminates the potential for patent holdup.26 But in the Gilbert and Katz model, patent holders will only
offer an ex ante license if allowed to offer bundled licenses. Thus, to obtain a license to a single patent,
the licensee would have to wait for an ex post, short term contract. This setup introduces a competition

26

In the real world, a number of obstacles often prevent such licensing, particularly in standard setting

contexts.
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policy tradeoff: ex ante licensing is efficient (inducing appropriate commercialization investments by
manufacturers) but because the license is for the full technology portfolio, it will also reduce the
manufacturer’s incentive to invest in workaround technologies. On the other hand, ex post licensing
may maintain the manufacturer’s incentives to invest in R&D on alternative technologies, but also
exposes the licensee to the risk of patent holdup. Whenever the potential licensee is unsuccessful in
developing workarounds for all of the needed patented technologies, the patent holder would be able
to holdup the licensee using the remaining patents. Gilbert and Katz therefore conclude that (ex ante)
bundled licensing is the welfare maximizing option.27
Combining the insights from Gilbert and Katz with the product complexity teachings of the Evans
and Salinger papers discussed above provides strong justification for portfolio licensing, at least outside
of standard setting contexts. Some large technology companies hold tens of thousands of patents.
Requiring them to license each one of those patents on an à la cart basis would impose a heavy cost
burden on innovative firms: for a company with 1,000 patents (a relatively modest patent portfolio size),
the number of possible combinations of patents for licensing is roughly 10301.28 Put differently,
obligating a licensor with 1,000 patents in a given portfolio to unbundle any arbitrary combination of
those patents would mean that the licensor would have to determine as many as one googol cubed
different licensing prices and then monitor and enforce compliance for all those different licensing
configurations.29 Clearly, just as with traditional product complexity, there is a cost of having more
complex patent license offerings as well. Not surprisingly, in practice patent licensors offer a small
subset of the patent bundles that they could conceivably offer. But even if many licensees only use a
subset of the patents they license, the realities of product complexity and the efficiencies of portfolio
licensing allay public policy concerns.
In our experience, most licensees (outside of litigation contexts, where incentives can be
distorted for a number of reasons) prefer to license bundles of patents. Patent licenses help to
disseminate technology and to reduce patent infringement litigation. If a company licenses only a
subset of a licensor’s patents that it needs to implement a technology in a given product, that licensee
risks a patent-infringement lawsuit every time it modifies that product or introduces a new and
improved version of that product – even if it pays the royalties due on the patents it does license. To
protect against this scenario and to provide freedom in product design, licensees often request licenses
to broad, inclusive patent bundles.30
Interpreting the Gilbert and Katz ex ante license as analogous to a FRAND commitment (namely,
ex ante licensing to preclude patent holdup) clarifies why it is not anticompetitive to tie the license of
one SEP to another SEP for the same standard. Within the same standard, all genuinely essential
patents are perfect complements to one another and are used in fixed proportions (one license is
27

Observe that they also assume that all investments in workaround technologies are redundant, not
contributing any new innovations. Dropping that assumption would complicate the analysis considerably.
28
The math problem here is determining the combinatorial for 1,000 patents, where the patents can be
taken by ones, or in combinations of twos, threes, or any other subset.
29
A googol is equal to 10 raised to the 10th power.
30
This practice is common and is referred to as “freedom to operate” or “convenience” licensing.
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required to each SEP). As a result, the assumptions for the single rent theorem hold and we can
conclude that it is not anticompetitive for a SEP holder to license all of its SEPs in a single bundle for
each standard.
But what about tying FRAND-committed patents to non-FRAND-committed patents? That
requires a more complex framework and an extended model. Layne-Farrar and Salinger (2016) provide
that extension, starting from the model developed in Gilbert and Katz (2006) but assuming that only one
of the patents to be licensed is encumbered by a FRAND commitment. Taking all of the above
discussions into account, we can interpret the inclusion of all the patents that a licensee might
conceivably use – both FRAND-committed and not – as a form of commitment on the part of a patent
owner not to behave opportunistically by suing for patent infringement on a non-FRAND committed
patent that the licensee of its FRAND-committed patents ends up infringing. The remaining question is
then how such portfolio licenses affect FRAND licensing terms and conditions. The remainder of this
paper discusses the findings of the Layne-Farrar and Salinger (2016) study.

III. Tying and Bundling With FRAND-Committed Patents
What happens when we introduce a FRAND commitment on one, but not both, of the two
patents in the simple two-patent model discussed above? To build up to the answer to that question,
consider first an even simpler version of the model with only one patent that helps us to be more
precise about what a FRAND commitment means. Assume that the manufacturer has a chance of
inventing around the patent, investing R in a workaround that has a probability p (0 ≤ p ≤ 1) of
success. Under this framework, we can introduce the concept of a FRAND commitment by assuming
that the patent holder has to set a license fee L before the manufacture makes any of its investments
(either in R to invent around the patent or in S to commercialize the patented technology).31 In a
standard setting context, the cost of a successful workaround (R) can be interpreted as the cost of
creating an alternative technology to define the standard, while the commercialization cost of S can be
interpreted as the opportunity cost of not adopting an alternative.
The patent holder can consider three levels of royalties: the holdup amount, the net contributed
value of the patented technology, or a rate that eliminates the licensee’s incentive to invent around the
patents.32 The first option sets L = B, the total value of the end product compliant with the standard.
This is the holdup amount defined above, where the patent holder expropriates the full value of the
manufacturer’s sunk investment S. The second licensing fee option is L = B – S, the maximum net value
that the patented technology contributes to the end product, as explained above. The final licensing fee
option is to set L = R/p, the manufacturer’s investment cost in working around the patented technology
31

Note that we do not have to force to patent holder to actually set its license fee before the
manufacturer makes its investment in S. It is enough to limit the patent holder to a license fee of B-S, which is the
maximum amount it could have earned before the manufacturer’s investment.
32
We show why this is the case in our formal model in Layne-Farrar and Salinger (2016). In essence, these
three rates mark inflection points, such that charging something other than one of these rates would not result in
the patent holder maximizing its licensing revenues within the constraints of particular parameter values.
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divided by its odds of success. This royalty rate is the maximum royalty that the patent holder can
charge if it wants to prevent the manufacturer from attempting to work around its patents because this
royalty rate reflects the payment at which the manufacturer is indifferent between trying to invent
around the patent holder’s patent and simply licensing that patent.
These three options define the patent holder’s potential licensing fees, but we have not yet said
which of those options is consistent with a FRAND commitment. That turns out to be a more
complicated determination than one might suppose. Most obviously, setting L = B is inconsistent with
FRAND because that royalty fee takes advantage of holdup (it includes the licensee’s investment S) and
it exceeds the contribution the patented technology makes to products compliant with the standard
(which is capped at B – s).33 This leaves the familiar net value royalty of B - S and the unfamiliar costbased royalty R/p. The former rate, L = B – S, is free of holdup and hence is consistent with FRAND. The
latter rate, L = R/p, requires a closer look. As noted above, this is the rate that eliminates the
manufacturer’s incentive to attempt to replace the patent holder in defining the standard. If the patent
holder sets its license fee L above R/p, the manufacturer will always have an incentive to attempt the
workaround.34 The manufacturer may not always succeed (unless p = 1), but if the patent holder sets L
at this level, it takes the chance that it will not define the standard and may not be able to license its
patent at all. Thus, if the licensee wants to be certain that its patented technology will define the
standard, it must prevent the manufacturer from investing in the workaround strategy. Setting L = R/p
achieves that goal and guarantees that the patent holder will earn some positive licensing fees. This
explanation clarifies that L = R/p is also consistent with FRAND: it is a rate set with regard to competition
to define the standard, it is not opportunistic and is free of holdup.
These findings provide an interesting policy dilemma for interpreting FRAND commitments. On
the one hand, a FRAND-consistent license fee can be defined as any royalty that does not expropriate
sunk, complementary investments. Such rates are non-opportunistic and free of holdup. L = B – S
satisfies this criteria. On the other hand, we could also interpret FRAND as a commitment to set
licensing terms and conditions that could be acceptable for SDO members during the standard
development phase. This view of FRAND is consistent with the strand of the literature that interprets
FRAND as requiring rates bounded by what the patent holder could charge at the time the standard is
developed, reflecting any competition among technological solutions.35 For some parameter values, this
conceptual standard limits the license fee to L = R/p. As we showed in our technical paper, R/p < B – S is
an insufficient criterion to guarantee that the patent holder will select L = R/p during the development
of the standard. That is, even ex ante to a manufacturer’s sunk costs, the SEP holder may sometimes
view the chance of earning a relatively higher (but still non-opportunistic) royalty rate set at the net
value L = B – S as more attractive than the guaranteed royalty rate of R/p that removes the risk the
patents will not define the standard. Given how complicated that actual choice is for SEP holders, one

33

An alternative approach would be to assume that the manufacturer chooses S only after it observes the
outcome of its R&D. Under that assumption, the IP owner would never be able to charge a license fee of B because
that would incentivize the manufacturer to always try to work around the patent.
34
See page 1158-1159 in Layne-Farrar and Salinger (2016) for the mathematical proof.
35
See, e.g., Swanson and Baumol (2005).
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might, as a practical matter, define FRAND as the lesser of the value-based and cost-based royalties. This
combined rule would both preclude holdup and ensure that the patented technology could be chosen
for the standard in some ex ante technology competition.36
Which of the two license fees is lower will, of course, depend on the real world values of B, S, R
and p. To see this, extend our earlier numeric example in which B = $100 and S = $30. Under these
parameters, L = B – S will be $70 (as before). Suppose that R = $36 and p = 0.6 (a 60% chance of
successful workaround R&D). In this case, the licensing option of L = R/p would imply L = $36/0.6 = $60,
less than the L = B – S option. Thus, under a combined interpretation of FRAND, the patent holder would
need to set L = R/p to comport with its FRAND commitment. If instead R = $36 but p = 0.4 (that is, the
workaround R&D is riskier, with only a 40% chance of success), then the R/p licensing option would
imply L = $90, higher than the L = B – S option. In that case, to comport with FRAND the patent holder
would need to charge L = B – S = $70. To implement the principle that FRAND means the minimum of B –
S and R/p, one needs to estimate all four parameters with sufficient precision to rely on them. In
practice, some of the parameters may be easier to estimate than others and one might have a reliable
estimate of B – S or R/p, but not both. Under such circumstances, a practical policy would be to accept
FRAND as either L = B – S or L = R/p, whichever one can be measured reliably. Such a policy guide would
offer greater flexibility for the patent owner than the minimum of L = B – S and L = R/p, but would still
offer protection to the patent user by limiting the ability of the patent owner to behave
opportunistically.

A.

Patent Holders with Licensing Options Outside of the Standard – An �
Alternative Interpretation of B and S �

Now that we have a definition of “FRAND” within our simple model, we can explore the
implications of the standard setting context more fully. Thus far we have assumed that the patent
holder can only earn a return on its investment in the patented technology if it licenses the single
manufacturer. Within a standard setting context, this is analogous to assuming that the patented
technology has no outside use and only has value if deployed in products compliant with the standard.
In reality, pioneering technologies may have value to both a particular standard and to other products
not compliant with the standard. This situation provides the patent holder with additional options and
greater flexibility in setting its royalty rates. To explore this scenario, we need to move back to a model
with two patents.
The two critical features giving rise to the need for cooperative standards are 1) competing
technologies, each of which could serve as the standard (though perhaps with differing commercial
success), and 2) network externalities. If a particular industry problem has only one technical solution,
the firm that developed that solution will define a de facto standard – no cooperation among industry
players is needed. As for condition 2), if there is no need for coordination on a single technical solution
– that is, if it does not hinder efficient industry operations for each party to follow its own technology
36

The thought experiment of an ex ante technology auction is one approach to pinning down FRAND
licensing, though it is generally viewed as a thought experiment rather than a practical solution to setting
reasonable royalty rates. See, e.g., Swanson and Baumol (2005) and Geradin, Layne-Farrar, and Padilla (2008).
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path – then there is again no need for a cooperative standard. It is only in the presence of network
externalities, where the value of a technology for one user rises with the number of other users, that the
selection of a common technical solution raises social welfare. We therefore extend the model to
include two patent holders, competing to become the standard, and allow for three diverse
manufacturers who place different values on the two competing technologies, which provides outside
value to the patented technology not chosen to define the standard.
Assume that the two patent holders must set their licensing fees during the development of the
standard, as a means to preclude any holdup licensing fees. Patent owner 2 has an outside licensing
option, and can license its patented technology to a subset of manufacturers even if it does not win the
standard competition. Patent owner 2 will set its license rate in the standard competition in light of
what it expects to earn outside of the standard; it will never choose to set a rate in order to win the
standard competition if that rate yields lower profits than it could earn through licensing the nonstandard product maker. The outside option therefore puts bounds on how aggressively patent owner 2
will compete with patent owner 1 to win the standard. Patent owner 1 can therefore win the standard
by setting its rate just below the amount it expects patent owner 2 will be willing to charge in the
standard competition. In comparison, if the patent 2 technology has no value outside the standard,
then there may be no floor to the rate patent holder 2 is willing to set during the competition for the
standard. This scenario could lead to aggressive competition between the two patent owners, with low
(or even near-zero) royalty rates resulting.37 In contrast, the stronger the outside option, the less
flexible patent holder 2 will be during the standard competition.
The take away from this version of the model is that what defines an ex ante, no-hold-up royalty
rate depends not only on the existence of competition among technologies to define the standard, but
also on whether any of the technologies competing have value outside the standard. More generally, if
the patent owners compete against each other to be included in multiple standards, licensing
competition in practice might be either “soft” or “hard.” In the real world, whenever competition over
technologies involves patents with some outside value, competition is unlikely to lead the patent
owners to set their rates at royalty free.38

37

Observe that the economic models that predict two patented technologies competing to define a
standard will end up at zero licensing fees make the implicit assumptions that 1) the two patent holders have
already sunk their R&D investments in developing the patented technologies and thus are willing to earn a zero
return on those investments (i.e., the licensees can practice reverse holdup and expropriate the patent R&D costs)
and 2) neither rival can earn any return outside of the standard (the standard acts as a monopsonist). Moreover, it
is important to understand that economists are referring to economic profits in these models; accounting profits
may be positive while economic profits, which include opportunity costs, are zero.
38
This is a separate point from those SDOs that voluntarily choose to follow a royalty free licensing policy.
For these SDOs, whether competition across technologies exists or not is irrelevant for the royalty rate – it is
always royalty free. Such SDOs constitute the minority.
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B.

Licensing FRAND-Committed and Non-FRAND Committed Patents �
Together �

We are finally ready to discuss the meaning of a FRAND commitment in relation to tying a
FRAND-committed patent to a non-FRAND committed patent. If two patents are complementary, why
would it ever be the case that one has a FRAND commitment while the other does not? Oftentimes, the
patent owner may have no choice: the owner is likely to be required to commit to FRAND if the patent is
disclosed for use in a cooperative standard under development. In that instance, a portfolio license of
all SEPs held for the standard will meet the criteria for the single rent theorem, as explained above, and
bundling will pose no concerns. Other times, however, a particular patented technology may be
included in an optional portion of a standard, which renders that patent non-essential. Another
common occurrence is that the patented technology is not part of standard compliance at all, but still
defines complementary and highly useful features for standard compliant products from a commercial
point of view. In either of these latter scenarios, a patent complementary to an SEP may not be bound
by a FRAND commitment, but both licensors and licensees may still be quite interested in including the
patent in the license.
For simplicity, we return to the model with one patent holder, two patents (1 and 2), and one
licensee/manufacturer. The two patents are complementary, but assume that the patent holder has
made a FRAND commitment only on patent 1 and not on patent 2. The parameters are the same as
above, with B defining the full value of the end product embodying the standard and S representing the
manufacturer’s sunk investment in commercializing the standard. Lastly, assume that the manufacturer
can invest in potential workarounds for either or both of the patented technologies, with R1 and R2
representing the respective investment costs for each invent around effort, neither of which is
guaranteed to be successful.
To form a baseline for considering patent bundling, first assume à la carte licensing only.
Suppose that the manufacturer successfully invents around patent 1 (displacing technology 1 as the
standard) but fails to invent around technology 2. If the two patented technologies are complementary
to one another, the manufacture will want a license to patent 2, which is not bound by any FRAND
commitment. With licensing concluded after the manufacturer invests in S, the patent holder can set its
license fee for patent 2 at the full holdup value for the standard-compliant product, that is L2 = B.
Suppose instead that the manufacturer fails to invent around either technology and needs a license to
both patents 1 and 2. In this case, even when the patent holder honors its FRAND commitment on
patent 1, say by setting L1 = B – S, with ex post licensing the patent holder can set the license fee for
patent 2 at L2 = B – L1, again netting the full value B of the end product in the aggregate (L1 + L2). Either
way, the patent holder can earn the holdup amount with the manufacturer losing all its sunk costs (in
complementary inputs and any R&D it performed).
It is the presence of the second patent without a FRAND commitment that allows the patent
holder to increase its licensing revenues to the holdup amount ex post, even while honoring the FRAND
commitment on patent 1. If both patents are needed by the manufacturer and one is not bound by a
FRAND commitment, then the manufacturer’s need for access to the second patent enables the patent
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holder to practice holdup. This finding suggests that tying non-FRAND-committed patents with FRANDcommitted ones could affect the portfolio royalty rate and could offer the patent holder a means to
avoid its FRAND obligation. In our technical paper we established that the value-based license fee for
patent 1 in the absence of a FRAND commitment on patent 2 is less than the value-based license fee for
a bundle of patents 1 and 2 given FRAND commitments on both. As a result, to comply with its FRAND
commitment the patent owner can either license patent 1 separately at a non-holdup rate or in a bundle
with patent 2 at the same rate as for patent 1 alone. In other words, the patent holder cannot justify a
higher license fee on the grounds that the portfolio rate would have been FRAND had both patents been
bound by FRAND. To be true to the FRAND commitment, the portfolio license fee must include the nonFRAND patent “for free”.
This result bears a closer look, as it might seem contradictory because it suggests that a
particular royalty for a license to a bundle of two patents can be reasonable in some circumstances but
not in others. But the reason for the difference in license fees for the exact same bundle of patents lies
in the commitments encumbering those patents: whether a license fee to a bundle of patent 1 with
patent 2 is consistent with FRAND depends on whether just one or both of the patents are bound by
FRAND. Analyzing FRAND royalties entails in effect going back in time to imagine what terms the patent
owner and manufacturer would have reached if they had contracted at an earlier date, before any sunk
costs were made. Answering that question requires an understanding of what the expectations of both
parties would have been at that earlier time. The presence or absence of a FRAND commitment on
patent 2 affects the manufacturer’s expectations and influences the meaning of a FRAND commitment
on complementary patents like patent 1. Absent a FRAND commitment on patent 2, the manufacturer
would expect to need to invent around patent 2 in order to commercialize patent 1 and that expectation
would limit what the manufacturer would be willing to pay for a license for patent 1.

IV.

Policy Implications

The question explored in this paper is whether a patent owner honors a FRAND commitment if it
offers its FRAND-committed patent in a bundle with non-FRAND-committed patents. At the most basic
level, the answer is simple. Bundling is common throughout the industry and often reflects efficient
market operations in response to product complexity rather than nefarious anticompetitive strategies.
Thus, offering a bundle of FRAND-committed patents and non-FRAND-committed patents does not
violate a FRAND commitment – as long as the patent owner either offers the FRAND-committed patent
separately on FRAND terms or sets the rate for the bundle at a level that is FRAND compliant for just the
FRAND-committed patents. If a separate offer of FRAND-committed patents is made, then the FRAND
commitment places no additional restriction on the license fee the patent owner can seek for bundles
that include the FRAND-committed patents.39 If a licensee views the bundled rate as somehow

39

Strictly speaking, “mixed bundling” entails offering all the components of a bundle separately in
addition to the bundle. However, a practical application of mixed bundling in patent licensing contexts would entail
offering a license to the portfolio of FRAND-committed patents alone, offering a second license to the non-FRANDcommitted patents (either as a portfolio or in rational subsets), and offering a third license with a bundle of the
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excessive or in violation of FRAND, that licensee can refuse to take the portfolio license and instead opt
for the FRAND-committed patent license only.
Even if we restrict our attention to the pure bundling of FRAND-committed and non-FRANDcommitted patents, with no separate license of FRAND-only patents allowed, we still cannot condemn
bundled portfolio licensing. That being said, the opportunity to bundle other patents with FRANDcommitted patents and claim credit for their value in determining FRAND terms for the bundle creates a
clear risk of using bundling to circumvent the FRAND commitment. As a result, the inquiry must shift to
the rates and terms charged for the bundle to assess whether or not the FRAND commitment has been
violated. Here it is important to recall that FRAND does not imply a single, magic number, but rather
encompasses a range of values fair and reasonable to both parties. Thus, even though a minority of
SDOs require royalty-free licensing terms and conditions, a patent owner working within an SDO without
such a rule would not violate its FRAND commitment if it decided to offer a royalty-free license to a
bundle of patents that includes both FRAND-committed and non-FRAND-committed patents. On the
other end of the spectrum, the patent owner cannot account for the value of its non-FRAND-committed
patents in determining a license fee for its FRAND-committed patents bundled into the license. The
patent owner is within its rights to claim a stand-alone value for a non-FRAND-committed patent when
that patent is licensed separately, but forcing the manufacturer to pay such a fee in order to access the
FRAND-committed patent would amount to reneging on the FRAND commitment not to impose an
opportunistic license fee. If the patent holder decides to offer its patents in bundled form only, then it
needs to price that license as if it contains the FRAND-committed patents only. In short, a patent holder
may include non-FRAND-committed patents for “free” when it chooses not to offer a separate FRANDcommitted only license.
Refusing to offer a separate license to FRAND-committed patents cannot be inferred from
simply observing that existing licenses cover bundled FRAND- and non-FRAND-committed patents. As
explained in this paper, the majority of licensees are likely to prefer bundled licenses, for freedom to
operate and efficiency reasons. Particularly for older licenses, before the controversy over the potential
for bundling to circumvent a FRAND commitment arose, it is probable that neither the patent holder nor
the licensee ever mentioned (or even considered) a FRAND-only license, but rather focused all of their
negotiations on the full set of patents of interest. This is not the same as refusing to grant a license to
FRAND-committed patents only when asked to do so and instead reflects both parties’ desire for the
bundled option.
Moreover, the same economic logic that dictates that the patent holder cannot include the
value of non-FRAND-committed patents within a license when determining a FRAND-consistent royalty
fee also dictates that the licensee cannot demand a discount for the non-FRAND-committed patents
FRAND- and non-FRAND-committed patents together, rather than having to offer individual licenses of each
FRAND-patent and each non-FRAND patent, for the product offering cost reasons we explain above. Yet another
option would be for the patent holder to offer a license to the portfolio of FRAND-committed patents alone and
offering a second license to the bundle of FRAND- and non-FRAND-committed patents, without offering a license
to the non-FRAND-committed patents separately. As the non-FRAND-committed patents are not essential for any
cooperative standard, the patent holder can choose to license them or not.
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included in a bundled license. Put differently, the licensee cannot assume that the bundled license price
has been inflated above the rate the patent holder would have charged for a license to the FRANDcommitted patents alone. As just noted, the patent holder may have included such non-FRANDcommitted patents “for free”, in which case no discount would be due.
Finally, observe that including additional non-FRAND-committed patents “for free” is not a mere
theoretical possibility. Licensing terms for patent portfolios exhibit clear nonlinearities. A portfolio
license price is not simply the sum of the individual patent values but instead reflects both economies of
scale and scope. Thus, given the transaction costs involved in negotiating and enforcing license
agreements, as well as the complementarities common across patents in a given technology space,
licensors may well find it is in their best interests to add in related non-FRAND patents “for free.”
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