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Standard essential patents (SEPs) are patents claiming protection for an 
invention germane to implementing a technical standard in a product. They 
represent a complex web of protection rights, but can also cause confusion as to 
what is truly essential to the industry standard.

In recent years, SEPs have gained more importance due to their huge licensing-
revenue potential. For example, the number of SEPs Nortel held was one of 
the driving factors behind sale of Nortel’s patents to Rockstar Consortium for 
USD 4.5 billion. Further, Motorola and Samsung were able to obtain injunctions 
against the Apple iPhone in various European countries by asserting their 
SEPs. The percentage of SEPs held by a company is the most important factor 
used for calculating licensing amounts and royalty rates. Hence, it is important 
to understand the SEP landscape. SEP declarations made by companies at 
standards-setting organizations (SSOs) help in getting a deeper understanding 
of the SEP landscape. However, that doesn’t always give an accurate picture.

In past years, many declared SEP patents weren’t actually essential, due to 
reasons such as changes in claim scope, withdrawal of a standard, etc. When it 
comes to SEPs in mobile communications and other industries, the landscape 
is constantly changing as new technologies encourage new and improved 
standards. As such, relying solely on SEP declarations for royalty calculations 
is not recommended. To get an accurate view of the SEP landscape, one must 
perform an in-depth analysis of patent claims and standards to separate 
essential patents from nonessential ones.

Thomson Reuters analysts examined declared SEPs to better understand 
their distribution in the mobile communication domain, along with their actual 
relevancy to the standards. 
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WHAT IS A PATENT?
According to the World Intellectual Property 
Organization (WIPO), “A patent is an exclusive 
right granted for an invention, which is a product 
or a process that provides, in general, a new way of 
doing something, or offers a new technical solution 
to a problem.”1

This exclusivity of the invention gained by a 
patent owner gives the patent an inherent/

intrinsic value that the patent owner can exploit 
to obtain monetary benefits. The patent owner 
can generate revenue from a patent by selling the 
patent, obtaining/receiving damages or royalty 
from patent infringers, or licensing the patent. 
There is a strong relationship between a patent 
claim, market value of a product implementing the 
patent claim, and monetary value generated from 
the patent. 

WHAT IS A TECHNICAL STANDARD?
The formal definition of a technical or industry 
standard from the International Organization for 
Standardization (ISO) and its sister organization, 
the International Electrotechnical Commission 
(IEC), is “a document, established by consensus 
and approved by a recognized body, that provides, 
for common and repeated use, rules, guidelines or 
characteristics for activities or their results, aimed 
at the achievement of the optimum degree of 
order in a given context.”2

Standards ensure safety, reliability, and 
environmental care, as well as support 
government policies and legislation, open up 
market access, provide economies of scale, 
encourage innovation, and increase awareness 
of technical developments and initiatives. Most 

importantly, standards facilitate interoperability 
between products in a multivendor, multinetwork, 
and multiservice environment.3 In the field of 
mobile communications, some technical standards 
include MPEG, NFC, 2G, 3G, 4G, DLNA, DVB, and 
Wi-MAX. 

A product is said to be compliant to a standard 
only if it implements technical features laid out 
by the standard specification. A single product 
can include multiple components complying 
with different standards. In 2010, Brad Biddle, an 
adjunct professor at Arizona State University and 
standards counsel for Intel Corporation, stated 
that there are around 251 technical interoperability 
standards implemented in a modern laptop 
computer.4

WHAT IS A STANDARD ESSENTIAL PATENT 
AND WHY IS IT IMPORTANT
If an invention covered by the claim of a patent 
is mandated by a technical standard, the patent 
becomes essential to that technical standard. In 
other words, any product that is compliant with a 
standard will necessarily implement technologies 
covered by SEPs of that standard. It is impossible 
to create a standard-compliant product by 
designing around features covered by the SEPs. 
Therefore, one can make a standard-compliant 
product either by owning the SEPs or licensing 
SEPs owned by others. For example, when product 
A uses a specific standard X and patent M is 
essential to the standard X, a manufacturer of 
product A should negotiate a license for patent M 
to avoid infringement.

A technical standard may have several SEPs, 
and typically these SEPs are owned by multiple 
entities. Each entity owning one or more SEPs 
derives licensing revenues from manufacturers 
of standard-compliant products. The licensing 
revenue is proportional to the number of SEPs 
owned by that entity in comparison with SEPs 
owned by others. The licensing fee is decided 
based on fair, reasonable, and nondiscriminatory 
(FRAND) terms.

Further, the revenue generated from the SEP 
patent is directly proportional to the number of 
products in the market and their average price. In 
2014, Qualcomm generated licensing revenue of 
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USD 7.8 billion from SEPs in mobile technology.5 
Recently, an Ericsson mobility report predicted 
that there are going to be 9.1 billion worldwide 
mobile subscriptions, 4.1 billion LTE subscriptions, 

and 150 million 5G subscriptions by the end of 
2021.6 Given these projections, the SEP licensing 
revenue in the mobile communication space may 
potentially be more than USD 100 billion by 2021.

EUROPEAN TELECOMMUNICATIONS 
STANDARDS INSTITUTE
The European Telecommunications Standards 
Institute (ETSI) is a standards body dealing with 
telecommunications, broadcasting and other 
electronic communications networks and services. 
ETSI has 800 members drawn from 64 countries 
across five continents. These members contribute 
to creating standards and technical specifications. 
ETSI has defined a policy7 for members to declare 
patents and patent family members that might 

be essential to the standards. Hence, patent 
declarations made on ETSI give a good overview of 
probable SEPs held by the declaring companies. 
The ETSI database contains patents declared for 
various standards such as GSM, GPRS, GERAN, 
UMTS, LTE, DVB, DAB, DECT, xDSL, TETRA, 
HIPERMAN, ISDN, and others. These patents 
belong to more than 130 patent offices worldwide.

Figure 1: ETSI patent office 
coverage.

Source: Thomson Reuters 
analysis
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INSIGHTS FROM ETSI 
The ETSI database has more than 110,000 
declared patents belonging to around 21,500 
INPADOC patent families declared essential to 
various standards.8

DISTRIBUTION OF  
DECLARED SEPs

Qualcomm is the leader in 
SEP declarations, followed by 
Nokia, Huawei, and InterDigital. 
Ericsson and Samsung are tied 
for fifth place with seven percent 
of the SEPs.

 

Figure 2: Distribution of declared SEPs  
on ETSI by various companies.

Source: Thomson Reuters analysis

INTENT TO COMMERCIALIZE 

Orange S.A., formerly France Télécom S.A., has maximum coverage of SEP declarations. The company 
has declared SEPs in 105 patent offices, followed by Nokia and Qualcomm which have declared SEPs in 
79 and 78 patent offices, respectively. Further, Giesecke & Devrient has declared SEPs corresponding to 
Smart Cards: UICC-Terminal interface (ETSI TS 102 221) in 78 patent offices. 
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Figure 3: Distribution of top 
15 companies with respect 
to SEP coverage in terms of 
patent offices.

Source: Thomson Reuters 
analysis
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JOINT DECLARATIONS

Companies, nonpracticing entities, and universities are now working collaboratively to develop standard 
essential patents. 

BlackBerry, LG Electronics, and Nokia lead the pack in collaborating with other companies to contribute 
to standards. Optis Cellular Technology has collaborated with LG Electronics, Panasonic, Ericsson, 
Thomson Licensing, and BlackBerry to develop SEPs.

Figure 4: Collaboration 
between companies in SEP 
declarations. (Numbers 
of collaborations are in 
brackets.)

Source: Thomson Reuters 
analysis
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LONG-TERM EVOLUTION SEPs 

According to the 3rd Generation Partnership Project (3GPP), 36 specification series cover Long-Term 
Evolution (LTE), Evolved UTRA, LTE-Advanced, and LTE-Advanced Pro radio technology.9 Around 46 
percent of total ETSI declared families are related to LTE. Kyocera has all the patent families focused on 
LTE technology, followed by Sharp and CATT, which have 92 percent and 85 percent, respectively, of their 
declared families related to LTE. Qualcomm has the maximum patent families declared essential to LTE. 
It is followed by Samsung, LG, Ericsson, and Nokia to complete the top five.

Of the total LTE declarations, 52 percent are related to the physical layer. LTE SEPs declarations of 
Motorola are mostly focused toward this. Further, Qualcomm has the highest declared patent families 
related to the physical layer, followed by Samsung. 

Figure 4: Distribution of SEP 
declarations related to LTE.

Source: Thomson Reuters 
analysis

Figure 5: Distribution of SEP 
declarations related to the 
physical layer of LTE.

Source: Thomson Reuters 
analysis
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The following standards were considered for selecting physical layer declared SEP families:10

STANDARD NUMBER STANDARD NAME

TS 36.201 E-UTRA; LTE physical layer; General description

TS 36.211 E-UTRA; Physical channels and modulation

TS 36.213 E-UTRA; Physical layer procedures

TS 36.214 E-UTRA; Physical layer; Measurements

TS 36.216 E-UTRA; Physical layer for relaying operation

TS 36.302 E-UTRA; Services provided by the physical layer

TR 36.814 E-UTRA; Further advancements for E-UTRA physical layer aspects

TR 36.819 Coordinated multipoint operation for LTE physical layer aspects

TR 36.872 Small cell enhancements for E-UTRA and E-UTRAN - Physical layer aspects

Figure 6: Standards 
considered for selecting 
physical layer declared SEP 
families.

Source: Thomson Reuters 
analysis

RADIO ASPECT-RELATED SEPs

According to 3GPP, 25 series, 45 series, and 04 series standards cover radio aspects related to mobile 
communication.11 Around 22 percent of the total ETSI declared families are related to radio aspects of 
mobile communication. Qualcomm and Interdigital are leaders in radio aspect-related declared SEPs.

Figure 7: Distribution of SEP 
declarations to radio aspect 
of mobile communication.

Source: Thomson Reuters 
analysis
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STANDARD ESSENTIALITY ANALYSIS
When ETSI members submit a technical proposal 
for a standard, they also need to declare 
information about patents that might be essential 
to the standard. These declared patents may 
not actually be essential to the standard for the 
following reasons:

• The technical proposal was rejected and not 
incorporated into the standard

• The technical proposal is under consideration 
and may get incorporated in future versions of 
the standard

• The claim scope of declared patent applications 
changed during patent prosecution and 
the granted claims are not required to be 
implemented by the standard

• The standard specifications changed during the 
standard development

Hence, to understand the actual landscape 
of SEPs for a standard, a detailed analysis is 
required. The analysis involves studying claims of 

the declared patents and standard specifications 
to determine whether the declared patents are 
actually essential to the standard or not.

Thomson Reuters conducted a detailed study of 
ETSI patent declarations to determine whether 
the declared SEPs are actual SEPs. The study was 
limited to patent declarations that were specific 
to the United States Patent and Trademark Office 
(USPTO) and the European Patent Office (EPO), 
made between October 2014 and December 2014. 
Further, only granted patents were considered. 
The study analyzed an overlap between claims of 
the selected patents and the standards mentioned 
in corresponding declarations. 

A total of 586 patent families were analyzed. 
Claims of at least one granted patent of 282 
patent families were found to have a very close 
correlation with the standards declared. Hence, 
the 282 patent families can be considered as 
actual standard essential patent families. 

Figure 8: Distribution of 282 declared SEP 
families found essential during manual 
analysis.

Source: Thomson Reuters analysis
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Of the 282 declared SEP families, LG Electronics had the largest number, with 49 percent, followed by 
Samsung at 13 percent, Ericsson at 12 percent, Apple at 6 percent, and BlackBerry at 5 percent. Note:  
The distribution shown in Figure 8 does not indicate ranking of companies in terms of actual SEPs held  
in the entire space.
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Ericsson’s essential SEPs have the largest geographical spread, followed by Intel and LG Electronics.Figure 9: Country coverage 
of SEP families found 
essential during manual 
analysis.

Source: Thomson Reuters 
analysis
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CONCLUSION
The importance of SEPs can’t be overstated, and 
having a simple and reliable way to understand 
which patents are essential to standards is critical 
for the future of the industry.

One reason that SEPs play such a critical role 
in the industry is that they generate consistent 
revenue for the SEP holder. This is a big deal when 
the SEP is essential to a ubiquitous product such 
as a cell phone. Companies license their SEPs 
to others to allow use – generating significant 
income. Additionally, it is also common for SEP 
holders to cross-license their SEP portfolios to one 
another, allowing each to manufacture standard-
compliant products without infringing on the 
other’s SEPs, and to receive compensation for its 
contributions to the standard.

Simply put, the party whose SEP portfolio 
contributes less value to the relevant standards 
will pay the net-balancing royalty. Like a car dealer 
who will assess the trade-in value of a car, the net 
recipient will assess the value of the net payer’s 
SEP portfolio when offered in exchange for the use 
of the net recipient’s SEP portfolio. One portfolio 
will be worth more than the other or one party  
will sell more product, requiring payment to even 
the deal. 

But since all declared SEPs do not, upon analysis, 
turn out to be essential, it is vital to conduct that 
analysis before calculating licensing fees.

The total number of standards subject to declared 
SEPs is growing – nevertheless, this share remains 
very small. In 2012, roughly 2.4 percent of all 
standards issued by one of the SSOs were subject 
to declared SEPs.12 

Mobile communications is by far the sector where 
the most standards are subject to SEPs. And the 
study shows that SEPs now cover all of the major 
and growing markets of the world and are present 
in a broad range of standards. Most SEPs were 
filed in the United States, followed by Japan, 
China, and Europe, with companies declaring SEPs 
in up to 105 patent offices worldwide.13 

As mentioned earlier, around 46 percent of 
total ETSI declared patent families are related 
to LTE. LTE and LTE-Advanced have crossed 
the “generational boundary,” offering the next 
generation(s) of capabilities. It appears that 
they will serve as the basis for mobile systems of 
the future, including 5G technology, with their 
capacity for high-speed data, significant spectral 
efficiencies, and adoption of advanced radio 
techniques.14 
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