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Abstract
Keywords : Frequency Application, 5G O-RAN, V2X, NTN

1. Research Background :

With the growth of digital content and enterprise transformation, global demand
for wireless data transmission has significantly spurred the related industries and
communication services. However, it has also exacerbated the scarcity of
frequency resources. Despite the evolution of communication technologies,
which has introduced many tools and methods to enhance spectrum efficiency,
the sharp increase in wireless transmission needs has created competition among
communication services for these limited resources. In light of these
developments, effective planning, allocation, and management of
telecommunications resources, including frequency, to align with industry needs
has become a critical policy focus.

2. Research Methods and Process :

This study is conducted from three main perspectives:

* Analysis of Domestic Frequency Resource Innovation Ecosystem and
Industry Interviews: This component reviews major past policy initiatives
related to innovative frequency applications, focusing on 5G Open Radio
Access Network (O-RAN), Vehicle-to-everything (V2X), and Non-
Terrestrial Networks (NTN). Potential commercial entities were selected for
in-depth interviews to understand their needs and challenges regarding
innovative frequency resource applications, and supportive strategies were
formulated accordingly

* Analysis of International Trends in Frequency Resource Innovation and
Regulation: This section focuses on globally notable frequency applications
such as 5G O-RAN, NTN, and V2X. Analyzing policies and regulatory
trends in at least five major countries or organizations, we also examine
domestic regulatory conditions to identify possible reasons for differences
through comparative analysis.

*  Workshops and Access Recommendation Plans: Workshops were held to
gather opinions from industry, government, academia, and research sectors,
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enabling dynamic adjustments to focus areas. Recommendations for resource
access were subsequently formulated based on the various perspectives
collected.

. Key Findings -

5G O-RAN Primarily Targets Private Networks but Faces Challenges:
Domestic 5G private network applications mainly center on smart
manufacturing, showcasing potential. However, practical implementations
reveal integration, performance, and stability challenges. Industry players are
keen on simplified application processes and defined interference assessment
criteria.

V2X  Technology Maturity in  Experimental Networks  with
Commercialization Gaps: A test field for V2X has been established in
Tamsui New Town to develop autonomous vehicle and road safety
applications. However, incomplete policy frameworks for commercial
models limit operations to controlled environments.

The global development of non-terrestrial network (NTN) technology is
thriving, with continuous progress in domestic low and medium Earth orbit
satellite advancements. Asynchronous orbit satellite communications,
including SES’s medium Earth orbit (MEO) satellites and OneWeb’s low
Earth orbit (LEO) satellite communication services, have already covered the
entire region of Taiwan, with commercial services being prepared by local
agents. Simultaneously, the Ministry of Digital Affairs has announced new
frequency bands, sparking a wave of discussion on satellite applications.
However, during the early stages of satellite industry development, additional
focus should be placed on policies related to space activity regulation and
facilitating domestic equipment and service providers’ entry into the global
space industry supply chain to support the development of the satellite
industry ecosystem. High Altitude Platform Stations (HAPS) have also
emerged as a popular communication technology option for resilient
networks in recent years. Although HAPS remains in the conceptual and
service verification phase, once the technology and industry reach maturity,
it can be applied to remote areas, addressing current digital divide issues and
achieving more widespread communication services.
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4. Key Recommendations :

A. Immediate Feasible Recommendations :

For 5G O-RAN, given its current focus on private networks, ongoing
performance trials are essential for potential entry into international markets.
Monitoring the application of existing private network frequencies (4.8-4.9GHz)
will clarify whether current allocations are sufficient or if additional frequencies
are needed.

For V2X, following the " Specific Experimental Fields and Limitations for V2X
Radio Frequencies" announced on April, the immediate priority is cross-
ministerial communication to confirm V2X frequency policies and related
regulatory frameworks. Then, the frequency, telecommunications, and
transportation authorities jointly draft dedicated legislation or establish
regulations authorized by relevant laws.

For NTN, continuously monitor international frequency coordination efforts,
updating domestic allocations as necessary to align with global regulatory trends.
Specifically, observe the demand for satellite-to-mobile applications, evaluating
future potential for commercialization in Taiwan.

B. Medium to Long-Term Recommendations -

For 5G O-RAN, consider opening additional low-frequency bands (e.g., Band 20)
for Internet of Things (IoT) applications in response to industry feedback.
Evaluate the demand for millimeter-wave frequencies for private network
applications, aligning with international standards for smoother integration.

For V2X, expedite policies on frequency allocation and station licensing for V2X,
essential for Taiwan’s competitive positioning in intelligent transportation.
Recent developments in the 5.9GHz band worldwide underscore the need for
robust domestic policies as Taiwan prepares to host the 2029 ITS World Congress.

For NTN, establish unified equipment standards to ensure compatibility and
performance, enabling cross-border cooperation on frequency use and equipment
deployment. Evaluate the commercial demand for satellite-to-mobile frequencies,
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and develop frequency management policies that leverage international sharing
mechanisms.

Lastly, the effectiveness of frequency resources is a long-term issue. With the
increasing demand for data transmission driven by next-generation
communication technologies, it is essential to continue monitoring international
trends and developments in emerging technologies. This includes researching the
demand and impact of new technologies on spectrum usage. It is also important
to regulate the processes for frequency allocation, application, testing, and other
related tasks. These efforts will help ensure that Taiwan’s communication
industries can implement a comprehensive strategic plan as early as possible.
Additionally, it will enhance the reserve of frequency for testing and pilot
commercialization, enabling a quicker response to both domestic and
international demands in areas such as technological research and product
development.
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