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necessary. This approach acknowledges the varied
significance of individual patents, while
underscoring the role of Temporary Documents
(TDoc) in the standard-setting process. TDocs
offer in-depth insights into the innovation that
simple patent counts fail to capture, suggesting
their evaluation through methods such as citation
network analysis, their temporal influence, and
engagement within the community. This perspec-
tive leads to a contribution-based assessment of
FRAND terms, emphasizing the foundational
support TDocs—and consequently, the patents
they underpin—provide based on their essential
contributions to a standard's functionality.

To evaluate the true influence and importance
within the SEP landscape, we explore beyond
conventional metrics such as patent counts and
TDoc tallies. This approach calls for scientific
methodologies, including citation reliance
analysis and longitudinal studies, which offer a
more nuanced understanding of performance
metrics. TDoc citations, akin to citations in
scholarly papers or patents, demand a analytical
approach. Citation counts, while informative, are
susceptible to manipulation; thus, normalization
methods are introduced to distill genuine insights
Figure 1. The analysis differentiates between
self-citations and external citations, where the
latter, especially from diverse entities, indicates
broader knowledge dissemination Figure 2. The
timing of citations distinguishes between the
nature of research efforts: older, foundational
work signals exploratory pursuits, whereas recent
citations reflect incremental, exploitative efforts
aimed at current or newly frozen features under
commercialization. According to Figure 3,
Ericsson's recent trend shows a tendency to cite
TDocs nearly a year old, suggesting a focus on
established research. In contrast, InterDigital
exhibits a lower average citation interval,
averaging 50 days in 2019 and 35 days in 2023,
indicating a strategic focus on leveraging
incremental research, closely aligned with the
regular cadence between 3GPP meetings.

Incorporating TDoc metrics into SEP FRAND
consideration promotes a balanced ecosystem,
ensuring that innovation is proportionately
recognized and incentivized, promoting a fair and
innovation-centric standardization process. 1

This introduction offers a preview into Apex Standards'
analysis key to strategic planning at a macro level. It
delves into innovation consultancy, delivering a
technical breakdown and an assessment of company
strategies within critical sectors. It scrutinizes the ripple
effects of collaboration and competition, discerns
industry trends, and anticipates future developments,
with a keen eye on strategic investments aimed at
long-term success. The complete report, rich in specifics
and actionable insights, is available for acquisition.
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Figure 1 TDoc Dependence Matrix illustrates the interconnectivity among the top 20 private companies based on their contribu-
tion volumes from 2015 to 2023, focusing on references made within "sole-sourced" TDoc data. Viewed horizontally, for example,
Ericsson made 66,294 self-citations, as well as, external citations to Huawei (8,024 times), Nokia (3,224 times), Qualcomm
(3,221 times), and Intel (1,644 times), indicating a relative reliance on prior TDocs. Viewed vertically, Ericsson's TDocs are widely
cited by others, by Huawei (8,260 times), suggesting the reciprocal knowledge exchange, followed by Nokia (3,053 times),
Qualcomm (2,691 times), and ZTE (2,003 times). The visualization uncovers a network of references, illustrating the technologi-
cal interdependencies and also suggests promising avenues for future collaborations and joint authorship among top firms.
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Figure 2 External Citation Analysis calculats the influence of
a company's TDocs through a ratio: external citations received
over total annual citations by year. A general rising trend
suggests growing inter-company reliance. Among the major
3GPP delegation teams, Qualcomm emerges as the frontrun-
ner, with Intel, despite its relatively mid-sized delegation team,
delivering competitive performance right behind. At its peak
(2023), out of all Qualcomm TDoc cited, 60% originate from
external companies.
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Figure 3 Citation Recency Analysis tracks the average
number of days between a company's TDocs and their cited
prior TDocs. Longer times suggest reliance on older work.
Between 2016-2018, the gap widened generally, indicating a
continuation based on matured work. However, this trend
reversed with the finalization of 3GPP Rel-15 in June 2018,
marking the completion of the first phase of 5G specifications,
leading to shorter citation intervals as companies focused on
existing commercial features. The gap widened again in 2020
as exploration shifted to new 5G-Advanced features.



