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Toward Better SEP Patent Landscapes

By Lew Zaretzki and Tim Pohlmann

Myers published their seminal paper “3G Cel-

lular Standards and Patents” to support their
sponsor Nokia’s licensing and litigation engagement
with Qualcomm. By December 2006, Donald Martin
and Carl de Meyer published their equally seminal
work “Patent Counting, A Misleading Index of Patent
Value: A Critique of Goodman & Myers and its Uses”
in service to their sponsor Qualcomm. Since then, such
landscapes describing relative holdings of potentially
essential cellular patents (“cellular patent landscapes”)
and rebuttals to them have become the norm in SEP
licensing and litigation.
The State of Play

In Nokia and OPPO’s litigation in Chongging,® the
parties and court marshaled cellular patent landscapes
from at least eight different providers before the court
reached its decision. Parties, their advisors, and the
courts rely upon these landscapes to unpack and adjust
comparable agreements and, in some cases, to develop
top-down royalty models.

Today, cellular patent landscapes also aid in valua-
tion, portfolio benchmarking, portfolio development
planning, business planning, and budgeting activities.
Add to that uses in policy analysis, academic research,
and regulatory activities, and we may ultimately find
that there are 1,001 uses.

Analysts producing cellular patent landscapes each
influence their sponsors, customers, users, and others
ultimately exposed to their findings. Collectively, these
analysts likely influence the thinking of the entire SEP
ecosystem. For example, a typical market participant
may have a deeply held conception that one firm has
a better portfolio than that of another based on expo-
sure to these cellular patent landscapes and may conse-
quently act accordingly. Erroneous or even conflicting
perceptions could lead to confusion, missed opportuni-
ties, unnecessary disputes, and other serious mistakes.

Some critics object to the entire landscaping enter-
prise, pointing out that no two patents are the same,
and value may differ wildly even among cellular SEPs.
Others point out that even the world’s finest courts can
reach seemingly contradictory conclusions as to the
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Huawei® and Judge Selna’s TCL v. Ericsson® decisions
did regarding Ericsson’s portfolio (9.1 percent vs 4.7
percent). Meanwhile, others point out that it can be
difficult to clearly tabulate holdings due to challenges
in linking declaration data to PTO databases, properly
forming patent families for these declared patents, and
properly recognizing their owners.

Nevertheless, because of the market’s needs, an
entire industry exists to produce cellular patent land-
scapes, with at least 16 independent, contemporaneous
5G patent landscapes presently commercially available.
All of these inevitably draw from common sources
within PTOs and SSOs, so one might assume that they
are necessarily quite similar in their conclusions.

This is not the case.
A Problem

The LOT Network’s 5G Transparency Project ob-
tained these 16 landscapes and performed a meta-anal-

ysis’ to ascertain their degrees of similarity, difference,
and collective conclusions.
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In Figure 1, we can see that landscapes differ in
their conclusions about a single exemplary paten-
tee: ZTE. Its 5G patent percent share is between
2.9 percent and 13.1 percent, a 4.5x range or a
standard deviation of 0.023. The collective cellu-
lar patent landscape studies show a standard de-
viation of as little as 0.009 and as much as 0.028
across 10 major patentees, with 4 of the 10 stud-
ied patentees having a standard deviation equal to
or larger than the patentee depicted here.

These differences in cellular patent landscape
conclusions could have a colossal impact. Imagine
an individual working with this patentee, engag-
ing with an individual working with a counterpar-
ty over the patentee’s portfolio. While these par-
ties might ultimately resolve their differences, they
would need to overcome quite a bit of adversity
to do so.

If we extend our analysis beyond a single pat-
entee (Figure 2), we can see that the problems
expand to the point that we cannot clearly order
the patentees based on their holdings—there is
no “largest” position in the cellular patent land-
scape. For example, if we consider Huawei’s low-
est estimated holding, there could be as many as
six other patentees in this set, which one might
construe as having larger positions in the cellular
patent landscape.

Figure 2:Meta-Analysis Of Ten Major Patentees
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Figure 3 depicts a corre-
lation network, with links
representing a correlation of
> (0.7 between a pair of 5G
patent landscapes. We can
see that four landscapes ap-
pear relatively loosely corre-
lated and lie on the outskirts
of the plot. Three of these
landscapes have an average
correlation with other studies
of < 0.52. Twelve landscapes
appear relatively clustered
toward the center, among
which are four studies with an
average correlation of > 0.81.

No landscape has an average
correlation > 0.835. We do not
possess ground truth, so it is
unclear whether a study high-
ly correlated to other studies is
more or less accurate.
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Figure 3: 5G SEP Landscape Correlation Network
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deavor itself?
Differences in 5G Patent Landscapes

There are two fundamental types of cellular patent
landscapes, with variations within each. Statistical
analyses are those based exclusively upon counting
quantities of cellular patent declarations, patents, fam-
ilies, and/or 3GPP contributions, whether individually
or together in some combination. Statistical analyses
are the more common of the two types and effectively
serve as a foundation for the other type: merit analyses.

Statistical analyses may appear simple in nature, but
the simplicity of their output conceals substantial com-
plexity beneath. Each such study must consider the
following matters, at least:

e The perimeter for technologies to be included (e.g.,
within a field such as “5G,” for example, whether to
consider the “5G stack,” “5G only,” or alternatives)

e The method for classifying technologies vis-a-vis the
perimeter (e.g., based upon declared specifications,
versions, projects, and/ or other characteristics)

e The classification of multi-generational technolo-
gies vis-a-vis the perimeter

e The choice of PTOs to be included (e.g., world-
wide, EP and U.S., IP5, etc.)

e The statuses of assets to be included (e.g., grants,
families with grants, all assets, etc.)
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Figure 4: Types Of Landscape Anaylses

Merit
Analyses

Statistical
Analyses

e The method for matching declared assets with
PTO data and resolving discrepancies

e The technique for forming SEP families around
identified declared patents

e The process for identifying ultimate ownership
of assets in light of patentee corporate structures
and filing decisions, intra-company and inter-com-
pany transfers

¢ The approach for quantifying findings (e.g., unique
INPADOC families, etc.)
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e Many of the above matters also apply to landscapes
based upon 3GPP contributions.

Making appropriate choices for each of these mat-
ters and executing those choices with high quality is a
substantial undertaking that requires tremendous dili-
gence and benefits from a commitment to continuous
improvement.

Merit analysis begins with the same inputs as sta-
tistical analysis and may often perform the same tasks
initially. However, it layers essentiality inferences upon
them. To achieve this, merit analysis entails decisions
on at least several additional matters, as discussed in
Figure 5.

Because of the many relevant patents, merit analysis
typically leverages sampling, though sample sizes may
differ dramatically. One might expect random sam-
pling,® but many analysts do not discuss such details of
their methods.

Performing human review, whether to determine es-
sentiality rates or to create a training set for machine
learning, depends upon an analyst’s capabilities. The
output will depend upon the analyst’s collective techni-
cal and legal skill in evaluating the technologies before
it, under the law in the jurisdictions filed, as described
in the languages employed in those jurisdictions.

The human review may be brief, such as 30 minutes,
or the analyst may review it in greater depth, achieving
some degree of claim mapping, evidence of use, or even
a claim chart. Each cellular patent landscape must set
the threshold required for that study’s patents reads,
mappings, EoUs, or charts. Each human review may
be solo or involve joint or supervised review or more
sophisticated quality assurance.

Finally, given the complexities of statistical analysis
and merit analysis, customers and users must always
consider whether and how bias may affect each cellular
patent landscape analysis. One bias of great concern to
many is self-interest, especially that of sponsors seeking

LES,

specified landscape outcomes that would not otherwise
emerge from applying rigorous scientific methods to
the source data and might remain concealed in black
box-style analysis.

One cannot expect to banish differences in
merit outcomes, but those differences should
derive from merit analysis, not from underlying
inputs and statistical analyses. And those differ-
ences should shrink to some extent with removal
of such sources of error:

Toward Better Cellular Patent Landscapes

We have noted that all 5G patent landscapes derive
from common sources within SSOs and PTOs, and we
have seen that these landscapes differ substantially in
their conclusions. We have also noted that all land-
scapes depend upon foundational statistical analysis
and have touched upon a number of the challenges
analysts face, including the following:

e Matching-of ETSI declared asset numbers due to
nature and quality of declarations, asset number
formats, and completion of families

¢ Family formation-properly establishing each fam-
ily and its constituent elements in light of family
expansions post-declaration

¢ Consolidation of ownership-unifying assignees
and corporate entities with respect for complex
corporate structures, documentation variations,
Mg&A and inter- and intra-company transfers.

We can now discuss the nature of these challenges,
the degree of their impact, and potential solutions.

Matching

Companies submit patent numbers in various for-
mats and types, leading to inconsistencies in matching
ETSI-declared patent families. Figure 6 highlights the
number of non-matched ETSI-declared patent families
(INPADOC) by declaring company when relying solely
on unprocessed patent number declarations.

The figure underscores how differences in declara-

Figure 5: Merit Analysis Considerations And Options

Considerations

Spectrum of Options

Scope Comprehensive

Random sampling

Merit Evaluation Basic “reads”

Claim charts

Expertise Technical

Legal

Basis Documents Original text

Translations (human or machine)

Inference (out of sample) Statistical estimation

Machine learning classification
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Figure 6: The Number Of Non-Matched ETSI-Declared Patent Families (INPADOC)

Based On Unprocessed Patent Number Declarations (As Of October 31, 2024)
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tion practices across companies significantly affect
matching performance. The quality and completeness
of patent declarations vary widely among declaring
companies. For example, companies like Xiaomi, Le-
novo, and OPPO provide clear and consistent declara-
tions, always disclosing all published patent numbers.
Notably, companies with a high proportion of provi-
sional or priority numbers in their declarations—such
as Ericsson, Qualcomm, Nokia, Huawei, and Intel—
show particularly high numbers of non-matched ET-
Sl-declared patent families.

This issue poses a critical risk for 5G patent rankings
that fail to rigorously account for all patent number
formats, risking underrepresenting the size of certain
companies’ 5G patent portfolios. Without a rigorous
and comprehensive matching process, analysts may
overlook entire patent families, resulting in distorted
rankings and misrepresentation of portfolio sizes. Rig-
orous data validation ensures accurate and equitable
5G patent rankings.

Cellular Patent Family Formation

Another major challenge is that the ETSI database
does not comprehensively identify or maintain all pat-
ent family counterparts for declared patents. One key
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reason is that ETSI identifies patent family counterparts
only at the time of declaration. If a patentee declares
a patent before its family counterparts are published,
ETSI will not update the database later to include those
additional counterparts when they become available in
other jurisdictions.

While some companies proactively re-declare fami-
ly counterparts as published, others only declare the
initial patent application. This practice leaves many
global patent family counterparts unaccounted for in
the ETSI database.

Figure 7 highlights this issue, showing that the ETSI
database omits 9,244 granted U.S. patent counter-
parts despite the corresponding basis patent appear-
ing. Likewise, many granted counterparts for Chi-
nese, European, Japanese, and Korean patents do not
appear. Proper family expansion considers the ETSI
[PR policy, which stipulates that when a basis patent
is declared, its counterparts are also subject to the
FRAND commitment. Here, we determine counter-
parts based on ETSI’s more restrictive patent family
definition compared to INPADOC.

Relying solely on ETSI-declared patents introduces a
bias in jurisdiction-specific patent rankings, as it skews
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Figure 7: The Number Of Missing Granted Family Counterparts

(As To ETSI Family Definition) Compared To ETSI-Declared Family
Members By Jurisdiction (As Of October 31, 2024)
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the data based on declaration behavior. This leads to
the omission of a substantial number of granted pat-
ents, undermining the accuracy and completeness of
such analyses. To ensure balanced and reliable rank-
ings, it is essential to account for all family counter-
parts, regardless of their inclusion in the ETSI database.

Consolidation of Ownership

Ownership frequently changes, especially for valua-
ble patents such as cellular patents, and in some cases,
companies engage in substantial M&A. For example,
patentees such as Ericsson (Unwired Planet, 2013),
Nokia (Conversant, 2013), Interdigital (Intel, 2012),
Motorola Mobility (Google, 2012), Infineon (Intel,
2011), and the Nortel bankruptcy auction (Rockstar,
2011) have engaged in major M&A, which included
substantial quantities of potential cellular SEPs. If an-
alysts obtain outdated patent ownership data, cannot
rigorously track transfers in global patent office data,
fail to apply comprehensive and accurate corporate
tree information, and do not properly harmonize as-
signees, patent owner rankings will be highly inaccu-
rate and misleading.

Figure 8 illustrates the significant difference be-
tween rankings based on cleaned, normalized, and up-
to-date ultimate owner data, identified through corpo-
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rate trees, versus those relying on raw ETSI-dclared
company names. For example, Figure 8 shows that a
significant portion of the Intel portfolio acquired by
Apple would still incorrectly appear as owned by In-
tel. Companies like Huawei, LG, or Samsung, which
have sold parts of their portfolios, would show inflated
patent counts. Conversely, Nokia, Interdigital, CICT,
Qualcomm, and Lenovo will appear underrepresented
if without proper owner name normalization and rec-
ognition of subsidiaries.

Verification for Quality Assurance

ETSI-declaring companies often have the best un-
derstanding of their declared patent portfolios and can
quickly identify inaccuracies in reports about them.
However, they typically do not share this information
openly with cellular landscape analysts.

To address these challenges, LexisNexis IPlytics
launched the Cellular Verified® declaration data clean-
ing initiative, partnering with over 30 ETSI-declaring
companies. The feedback from these 30+ companies,
including the largest SEP licensors as well as the largest
standards implementers, helped refine patent number

9. https://www.lexisnexisip.com/cellular-verified/.
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Figure 8: The Difference Of Patent Counts (Unique Patent Application ID)
When Comparing Cleaned, Normalized, Up-To-Date Corporate Tree-ldentified

Ultimate Owner Data Compared To Raw ETSI-Declaring Company Counts

(As Of October 31, 2024)
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matching rules, identify missing patent family counter-
parts, remove falsely declared patents, confirm global
patent ownership, and improve the classification into
3G, 4G, and 5G. Furthermore, ETSI-declaring compa-
nies confirmed that all declared patents were declared
under the correct standard generations, such as 3G,
4G, or 5G.

By comparing the public ETSI data with each compa-
ny’s internal records, the Cellular Verified Initiative en-
sured the highest level of accuracy and reliability in 4G
and 5G patent data, providing the industry with a trust-
ed benchmark. This effort ensured the identification of
all publicly declared patents, resulting in a clean and
unbiased database that produces accurate and impartial
patent counting statistics. To avoid any misunderstand-
ing, the Cellular Verified Initiative did not ask any of the
ETSI-declaring companies to make comments about the
essentiality or validity of their declared patents.

The following example demonstrates how raw ETSI
data can lead to significantly different and inaccurate
rankings that underrepresent certain companies’ 5G
patent portfolios.

Figure 9 illustrates the progress of matching and
cleaning efforts, showing how the average matching
rate improved from t1 (initial matching efforts) to t7
(final application of matching processes). One signifi-
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cant cleaning step included a thorough investigation
of identifying and matching provisional and priority
patent application numbers between t6 and t7. While
rigorous cleaning substantially enhances data accuracy,
achieving a perfect match rate is nearly unattainable
without direct input from declaring companies respon-
sible for the declared patents. Figure 9 illustrates that
the Cellular Verified Initiative successfully increased
the matching accuracy to ultimately achieve 99.99 per-
cent accuracy of all published patent documents.'®

This Initiative underscores the importance of collab-
oration and advanced data processing in producing re-
liable 4G and 5G patent data information. The Cellular
Verified data ensures that 5G declared patent rankings
represent 99.99 percent of those patents declared at
ETSI, independent of a company’s declaration behavior.

Calls to Action

Cellular SEP market participants require accurate
landscape information for many reasons, but the dif-

10. Some ETSI-declaring companies declare priority applica-
tion numbers or provisional application numbers that remain
unpublished by the worldwide patent offices. Patent applica-
tion publication results in priority application or provisional
application disclosure and their inclusion in the database. The
match rate refers to matching all published numbers. The share
of unpublished is as low as 0.04 percent.
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Figure 9: The Matching Performance Process After Each Cleaning

Step And Cellular Verification
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ficulties in developing it may frustrate their desires or
lead to confusion due to conflicting landscapes. To im-
prove the situation, we suggest the following:

1. Sponsors, customers, and users should “break
the black box” and demand that their landscape
providers explain their methods in detail to ensure
that they employ these and other best practices.
If not, they should switch to landscape providers
who do.

2. Analysts performing merit analysis should consid-
er whether to build or buy refined data. Some may
wish to partner with a data provider focused on
this difficult work and devote their full resources
to their differentiated merit analysis. Others may
wish to invest in improved internal methods to bet-
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ter refine their own data so as not to introduce un-
necessary etrors that offset the benefits their merit
analysis adds to their conclusions.

3. Patentees should ensure that their PTO filings,

(re) assignments, SSO declarations, and contribu-
tions create a clear public record of their achieve-
ments to the extent that they wish to be repre-
sented correctly in cellular patent landscapes.
This may entail re-declaring where necessary or
perfecting prior filings.

4. All should continue to advance the ball toward

a better understanding of the cellular patent land-
scape by driving out avoidable errors and innovat-
ing better methods. B
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