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Abstract

Keywords: Satellite earth station, low-Earth-orbit satellite, geostationary satellite, cable
modem (CM), low-power radio frequency equipment, LP0002

1. Origin of the study

In view of the rapid development of wireless communications technology, this study
aimed to analyze and understand the inspection and management provisions on low-
Earth-orbit satellites/ geostationary satellites, cable modems, and low-power radio
frequency equipment in various countries through extensively collecting the
development trends of international organizations’ standards in response to the
emerging radio frequency equipment technologies. Meanwhile, based on opinions
collected from domestic vendors, the study aimed to provide refined and advanced
suggestions for revising existing technical specifications, to support the National
Communications Commission (NCC) in enacting relevant provisions and measures
of Taiwan in the future, thus driving the upgrades of the Taiwanese
telecommunications technology industry.

2. Study methods and process

Based on each commissioned work item, the study adopted the document analysis
method, case study method, and comparison analysis method for research, as well
as planned and held workshops to confirm the current domestic market status and
collect opinions from the industry, officials, and universities. Finally, by integrating
each analysis method and the results of the work items, the study is proposing
specific suggestions for revisions or drafts of Taiwanese technical specifications on
inspecting low-Earth-orbit satellites/ geostationary satellites, cable modems, and
low-power radio frequency equipment.



3.

1)

(2)

Important discoveries

Low-Earth-orbit satellite / Geostationary satellite

The study introduced the usage rules and inspection regulations enacted by
international organizations and advanced countries related to low-Earth-orbit
satellite/ geostationary satellite equipment. Specifically, ITU records the
frequency assignment and orbit information of synchronous and non-synchronous
orbit satellites through radio rules, organizational laws, and conventions, to ensure
the international recognition of related rights and obligations. The European
Union mainly forms its technical supervision framework through ECC Decisions
and ECC Reports, to achieve effective management while promoting market
competition. The study also analyzed the inspection standards for synchronous
and asynchronous satellite earth stations specified in Part 25 of the US FCC, and
based on the results, the study further offered a draft proposal for the technical
specifications of satellite earth station equipment, to complete the relevant
domestic technical regulations and the environment for innovative research and
development of the Taiwanese telecommunications industry.

Cable modem (CM)

The US FCC standards require the cable modem telecommunications terminal
equipment must comply with the requirements of Part 15 Subpart B by proving
that the radiation in the environment or on the AC power line is adequately
restricted. For example, the cable modem of the built-in wireless router must
comply with the requirements of Part 15 Subpart C to ensure its wireless signals
do not cause undue interference to other wireless equipment. The EU standards
require that DOCSIS cable modem type of telecommunications terminal
equipment must comply with the requirements of the RED (2014/53/EU) and
LVD (2014/35/EU) directives on electromagnetic compatibility (EC) and safety
specifications. The Chinese standards require that DOCSIS cable modem
telecommunications terminal equipment) must comply with the requirements of
Technical Requirements for YD/T 1076-2000 Access Network - Cable Modem
(CM) technical standards published in September 2000 by the Ministry of Industry
and Information Technology of China, which also stipulated requirements such as
the cable modem’s adaptability to the operating environment and equipment
safety, etc.



(3)  Technical specifications for low-power radio frequency

equipment

The contents of Technical Specifications for Low-Power Radio Frequency
Equipment in Taiwan are formulated following the provisions of Paragraph 2 of
Article 66 of the Telecommunications Management Act, and constitute the
technical specifications for all types of common information and communications
products in Taiwan to abide by. To make the Technical Specifications for Low-
Power Radio Frequency Equipment applicable to communications equipment for
various innovative applications, international inspection regulations and standards
should be analyzed to update and bring the specifications in line with global
standards. The study has re-examined the current specifications structure and legal
sources of the related regulations, referencing the latest international technical
standards related to low-power radio frequency equipment and important
conclusions from domestic meetings on low-power radio frequency equipment
over the years, to provide supplements, updates, reconciliations, and revisions.

4. Main suggestions
Q) Immediate feasible suggestion

A. Draft of technical specifications for satellite earth station

equipment

The study discussed the focus of technical specifications for the inspection of
the terminal equipment of low-Earth-orbit satellites in the countries selected for
the case study. To enhance the relevant measures for radio frequency
inspections in Taiwan, and accelerate the authorization of new frequencies and
low-Earth-orbit satellite radio frequency equipment entering the market, thus
further enhancing the development benefits of related industries, the study will
propose to the National Communications Commission (NCC) with specific
suggestions on a draft for the revision (or stipulation) of technical specifications
for the terminal equipment of low-Earth-orbit satellites, to complete relevant
technical regulations in Taiwan, which shall offer advantages to the competent



authority in building an environment for innovative researches and
developments of the Taiwanese telecommunications industry.

B. Technical specifications for cable modem (CM)

telecommunications terminal equipment

Cable modem (CM) equipment is a type of telecommunications terminal
equipment that connects to a hybrid fiber coaxial network (HFC) through
the head-end system to interface the Internet and provide subscribers with
Internet services. As the "HFC network™ is classified as a "fixed communication
network”™ type of public telecommunications network under the
Telecommunications Management Act, which shall be inspected and tested
following the Regulations for Examination of Public Telecommunications
Networks and Technical Specifications for Examination of Public
Telecommunications Network, therefore it is appropriate to apply the provisions
of Paragraph 1 of Article 44 of the Telecommunications Management Act for
regulations. Referencing the US FCC management approaches, the study
developed and proposed the draft of “Technical Specifications for Cable
Modems (CMs) telecommunications terminal equipment” Which lists critical
public safety items related to electromagnetic compatibility and electrical safety
as mandatory inspection items, along with other suggestions.

C. Suggestions for provisions of satellite management

(A) Suggested required Information for satellite earth station

equipment type certification application

Referencing the US FCC satellite specification, the study formulated an
application form, while the competent authority can add, add, modify or
delete the information required for the application of satellite earth station
certification based on the suggested form. Applicants can fill in the
detailed info about their satellite earth stations and submit the application
data to the competent authority for relevant reviews.



(B) Suggested items related to co-channel interference between

satellite earth stations and terminal equipment

The study suggested that satellite earth stations can reduce their duty cycle
in response to the maximum output power to meet the maximum
electromagnetic exposure (power density), which further reduces the risk
of the satellite communication services interfering with existing radio
frequency services. The maximum electromagnetic exposure can be
calculated referencing the documents proposed by SpaceX, and can be
evaluated based on the power density of the antenna surface closest to the
human body.

(2)  Medium and long-term suggestions

A. Technical specifications for low-power radio frequency

equipment

To ensure that Taiwan’s technical specifications of low-power radio frequency
equipment are in line with international regulations, the study traced the legal
sources of all technical specifications stated in LP0002, while analyzing the
source texts of the latest international regulations. Further examination has also
been conducted on every single article of Taiwan’s LP0002. In addition to FCC
regulations, other legal sources include FCC KDB, IEEE C63.10, ETSI, the
Japanese STD, and minutes of Taiwan’s 1~80 consistency meetings. Based on
the content of these legal sources, Taiwan’s LP0002 technical specifications
have been revised and added with new contents, resulting in the suggested draft
of “Technical Specifications for Low-Power Radio Frequency Equipment"
proposed by the study.

B. Suggestions for provisions of management of cable modem

equipment

Currently, cable modems in the Taiwanese market are provided to consumers
by cable TV operators, which are only compatible with the operators’ own cable
network systems. Such cable modems are not sold or acquired by consumers in

the open market, which is very different from how American consumers usually
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acquire cable modems from the market. If any of such equipment is also
equipped with radio functions, it must comply with the corresponding radio
technology specifications. The study recommended that the National
Communications Commission (NCC) reference the approaches applied by the
US FCC, which is to only maintain the inspection items that simply verify
whether the cable modem meets the electrical safety tolerance, and the
frequency’s harmony and effectiveness for electromagnetic compatibility.
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