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Abstract

Keywords : 6G ~ 6GHz ~ Spectrum ~ AFC ~ Spectrum Sharing -
Spectrum refarming ~ Free-space Optical Communication ~ 5G Fixed

Wireless Access ~ Fixed Microwave ~ Mid Band
. Introduction

In recent years, 6G has emerged as a central issue in global
technological and geopolitical competition, holding critical industrial
and national strategic value. Major countries such as the United States,
the European Union, South Korea, and China have actively invested
resources to foster collaboration among industry, government,
academia, and research institutions to jointly explore 6G technologies,
spectrum resources, and application demands. Technical standards and

spectrum allocation have become key areas of international competition.

This study focuses on 6G spectrum preparation and application
planning. In terms of spectrum preparation, candidate 6G frequency
bands have been included as agenda items in the 2023 World
Radiocommunication Conference (WRC-23), with countries expected to
begin preparations based on the resolutions and continue discussions in
WRC-27. This study examines international spectrum trends, analyzes
potential frequency band options, and verifies the Automated Frequency
Coordination (AFC) mechanism and alternative technologies through
field testing to enhance flexibility in domestic spectrum planning. On
the application side, 6G is anticipated to enable cross-domain
connectivity and network integration, but it may also face challenges

related to spectrum resource competition.

Building on the achievements of previous 6G-related projects, this
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study continues to advance candidate frequency band preparation,
efficient spectrum harmonization, and application scenario planning. At
the same time, the study maintains Pre-6G Inter-ministerial Cooperation
Working Group collaboration mechanism fostering collective efforts to
prepare for 6G technology and spectrum development proactively. This
ensures that the regulatory authorities can balance the legitimate usage
rights of existing users while accommodating Taiwan’s policy vision for

emerging 6G communication applications.
I1. Research Method and Process

This project employs research methods including literature
analysis, comparative analysis, and experimental research proof of
Concept (PoC) . First, through literature analysis, the study examines
domestic and international trends in 6G technology, market
developments, and spectrum management. Official documents,
international research reports, and academic findings are collected to
establish a solid research foundation. Based on literature and case
analysis, the study identifies international 6G candidate frequency
bands, optimizes the domestic spectrum environment, and provides
policy recommendations to promote industry and technological

development.

Next, the study focuses on verifying effective spectrum
harmonization mechanisms by conducting AFC system tests and
evaluating alternative technologies. Testing sites are established to
evaluate multiple communication technologies, verifying wireless

communication resilience and performance.

To ensure a comprehensive and well-rounded study, the project

hosts seminars to share research outcomes, inviting domestic and
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international experts to provide insights on key issues. Feedback
gathered helps refine the research direction and enhance its depth.
Ultimately, the study offers concrete recommendations to support
Taiwan's 6G technology development and policy vision, laying the
groundwork for future 6G applications and spectrum planning to foster

industrial development.

II1. Important Findings
1. 6G Spectrum and New Regulatory Framework are conducted

by ITU

The International Telecommunication Union (ITU) is the leading
United Nations agency for telecommunication technologies. The role of
ITU Radiocommunication Sector (ITU-R) includes revising the Radio
Regulations (RR), studying issues in communication technology and

operations, drafting recommendations, and registering radio frequency.

World Radiocommunication Conferences 2023 (WRC-23) have
pave a solid path toward a more connected, sustainable, equitable, and
inclusive digital future for all. With the remarkable achievements,
WRC-23 will be pivotal in shaping the future technical and regulatory
frameworks in allocating and identifying spectrum for the provision of
radiocommunication services in all countries. To address the unsolved
radio frequency issues in WRC-23, ITU-R is invited to conduct studies
and provide supporting materials and recommendations toward WRC-
27. In the next four years, ITU-R will keep conducting studies for WRC-
27 agenda items with determined study groups, including the radio
services in both terrestrial and space areas, and keep shaping the future
of IMT development in the next decade. The highlight issues in WRC-
27 would be the new spectrum from 7 GHz to 15 GHz for terrestrial
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services, and also the communication in Mobile Satellite Service (MSS)
for Direct-to-Device (D2D) in the frequency bands between 700 MHz
and 2700 MHz. Moreover, ITU would also welcome global
communities, including administrators, international organizations, and
private sectors, to contribute and join the discussion for building the

consensus before WRC-27.

2. Analysis of 6G candidate bands worldwide and inventory of

existing domestic users

As the global community advances 5G Advanced technologies,
efforts to explore and develop future innovations are ongoing to ensure
a smooth transition from 5G to the next generation of communication
technologies by 2030 and beyond. In 2023, the ITU introduced trends,
use cases, and performance indicators for IMT-2030, outlining plans to
develop technical requirements and recommendations from 2024 to
2029. Similarly, 3GPP will conduct 6G research in Release 20 (expected
in 2025-2026) and establish foundational 6G standards in Release 21
(expected in 2027-2028).

Amid the continued global development of 5G, most low-
frequency bands remain allocated to 3G, 4G, or 5G under a technology-
neutral framework. The 1-6 GHz range, which balances coverage and
capacity, is considered a core spectrum for both 5G and 6G
development. The upper 6 GHz band (6425-7125 MHz) was a key topic
at WRC-23, resulting in decisions to open U6 for Region 1 countries,
allow U6 use in Brazil and Mexico within Region 2, and allocate the

7025-7125 MHz band for IMT use in Region 3 countries.

The U6 and 7-24 GHz bands have also been priority areas of study

for many nations in recent years. However, these bands face challenges
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due to existing users, making efficient spectrum allocation a pressing
issue. For higher-frequency bands, including millimeter-wave
(mmWave) and sub-THz frequencies, significant potential exists for
ultra-high capacity and ultra-reliable low-latency communications
(URLLC), making these bands particularly suitable for dense urban

environments.

As 6G applications diversify, the demand for spectrum continues
to grow. Given the difficulty of identifying fully vacant spectrum
exclusively for 6G, spectrum sharing has become a critical issue in 6G
development. International coordination in spectrum allocation and
usage is essential to maximize efficiency, ensure coexistence between
6G and other wireless services, and address increasing spectrum
demands. The Next G Alliance has recommended considering key
factors such as coverage requirements, bandwidth needs, spectrum

continuity, coordination, and spectrum access.

3. Establishing and testing of the harmonization and Effective

Use Mechanism environment of Mid-band

In the context of harmonized and effective usage mechanisms for
the mid-band, this research delves into the architecture of the AFC
(Automatic Frequency Control) function and analyzes the AFC system
reference model released by the Wi-Fi Alliance. The study aims to grasp
the AFC system in advance, while also joining the Open AFC group
under the Telecom Infra Project to obtain the latest international data.
By utilizing the open-source software of the AFC system from this
group, we have initially completed the basic setup of the AFC system.
Based on this foundation, we are developing an AFC system suitable for

our country, which includes system functions/parameters, geographic
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data, certification databases, and existing station management systems.
Furthermore, we are establishing a more comprehensive verification
strategy for the AFC mechanism to understand the system's functions
and capabilities, which will benefit our country's spectrum planning with

greater flexibility.

In summary, this year's research includes: "Establishing a
harmonized and effective usage mechanism environment," "Evaluating
the practical implementation of the harmonized and effective usage
mechanism," and "Creating an AFC testing manual." Practical field tests
will be conducted in conjunction with existing 6GHz microwave
backhaul stations, referencing the AFC system based on different
channel models, such as the Free Space Path Loss (FSPL) model,
WINNER II, and the Irregular Terrain Model (ITM) for calculating and
allocating channels and corresponding power. Interference experiments
will be carried out in three test areas at varying distances from existing
stations, considering urban, suburban, and rural scenarios, as well as

line-of-sight (LoS) and non-line-of-sight (NLoS) conditions.

In the design vision for the sixth generation of mobile
communications, spectrum sharing has been identified as a key
component for achieving ubiquitous network access. The technology for
spectrum sharing among heterogeneous networks is still in the early
stages of research. The continuous optimization of the AFC system,
combined with the outcomes of this project, can foster sustained growth

in this field for our country.

4. Evaluating frequency migration alternatives and spectrum

refarming technologies for existing users
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This study conducts empirical evaluations on 5G Fixed Wireless
Access (FWA), Free Space Optical (FSO) communication, and unlicensed
fixed microwave communication technologies, and explores the

application of spectrum refarming techniques.

For Free Space Optical (FSO) communication technology, its
advantages include high throughput, transmission unaffected by the type
of source format, easy installation, no need for spectrum usage licenses,
low power consumption, and high security, with no concerns about
spectrum interference. Empirical results show that TCP and UDP data
transmission is stable, fast, and highly reliable, meeting the needs of more
than 97% of existing microwave operators, suitable for transmission
distances within 3 kilometers. During installation, it is necessary to assess
the stability of the site against wind-induced vibrations. Additionally, its
transmission is affected by weather conditions; short-term heavy rain and

fog can affect transmission speed but will not interrupt the connection.

5G FWA uses 5G mobile networks for data transmission, offering
cost-effectiveness, easy installation, high spectrum efficiency, and low
equipment power consumption advantages. During installation, it is
necessary to ensure that the Reference Signal Received Power (RSRP) near
the site is around -65 dBm to ensure signal quality. Deploying a Virtual
Private Network (VPN) at the connection endpoints can also ensure data
security during transmission. Test results show that TCP data transmission
speed is affected by the Quality of Service (QoS) of the mobile network;
UDP transmission speed is stable but has frame delay variation, making it

suitable for transmitting Ethernet packet data.

Unlicensed microwave frequency bands, often used in

communication technology devices close to daily applications, offer
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significant advantages in terms of cost and installation convenience. The 7
GHz microwave band, currently less congested, presents a viable option
for frequency shifting. However, considerations such as setup and

frequency usage fees must be addressed.

When deploying unlicensed microwave frequencies, it is essential to
evaluate potential interference at the installation site and ensure that the
chosen frequency and link distance are appropriate. This approach can
significantly reduce the impact of rain and atmospheric conditions on
microwave signals. Test results for 5.8 GHz microwave show transmission
speeds exceeding 163 Mbps, while 60 GHz microwave achieves speeds
above 935 Mbps. Over three months of testing, all three communication

technologies demonstrated 99.9% reliability.

Spectrum refarming technology is still under continuous development.
In addition to overcoming many interactive effects in dynamic spectrum
sharing technology, it is also necessary to ensure the stability of existing
communications and the feasibility of future development. Therefore, it is
essential to continuously monitor relevant international spectrum usage
trends, analyze future spectrum refarming technologies and related
methods, and provide a foundation for 6G spectrum planning and

refarming.

5. Analyzing the Impact of 6G Cross-Domain Applications on

Spectrum Management Systems

6G cross-domain applications integrate multiple fields and
heterogeneous networks, offering capabilities such as 3D coverage and
intelligent connectivity, and providing comprehensive services from
terrestrial and non-terrestrial sources. As 6G technology evolves, spectrum

usage demands have become increasingly diverse and complex. This study
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analyzes the impact of 6G on spectrum management and proposes relevant

strategies and recommendations.

(1) Impact of 6G Applications on Spectrum:

A key feature of 6G applications is the integration of Al. These
applications will significantly increase spectrum demand, driving the
development of more flexible and efficient spectrum management
technologies. The spectrum-sharing technologies in 6G systems are Al-
based sharing mechanisms, where spectrum usage is coordinated and
managed through autonomous networks or entities using artificial
intelligence, deep learning, and distributed collaboration, achieving

optimal allocation of spectrum resources.

(2) Spectrum Competition Arising from Emerging 6G
Applications:

With 6G applications, particularly in cross-network types (TN and
NTN), spectrum competition issues become increasingly critical. The
integration of TN (terrestrial network) and NTN (non-terrestrial network)
communications is essential for future 6G technology applications. It is
necessary to consider spectrum sharing with existing systems to avoid
harmful interference. The focus of NTN spectrum management is on
service link interference issues, particularly uplink interference to existing
systems in regenerative mode. In Taiwan, NTN applications are primarily
for disaster prevention and defense mobilization, with limited demand for

commercial use.
6. Pre-6G Inter-ministerial Cooperation Working Group

The Pre-6G Inter-ministerial Cooperation Working Group has made
significant progress in advancing 6G development in Taiwan. Four

meetings were held, engaging the MOEA, IDA, and NTSC to discuss and
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coordinate various 6G-related topics, including WRC-23 insights, [OWN
GF introduction, communication resilience technologies, and international
collaboration through initiatives like the 6G SANDBOX: RISFORCE
project. Additionally, the group released 12 e-newsletters, providing 105
updates on global events and ICT developments to enhance resource

sharing among academia, industry, and government.

7. Other Implementation Items and Achievements Summary
(1) Completion of 8 Domestic Seminars and 2 International
symposium

A total of 8 domestic seminars and 2 international symposium were
successfully held, inviting experts from advanced countries as well as
representatives from Taiwan’s industry, government, academia, and
research institutions. These events focused on discussions related to
international spectrum trends, policy promotion, technological evolution,
inventory of potential spectrum, and spectrum release planning. Below is

a detailed description of the two international symposia:

A. International Symposium of “Spectrum of Tomorrow ”

To ensure the mobile communication technologies of Taiwan
evolve in line with the development trends of advanced countries
and to plan Taiwan’s 6G spectrum in alignment with international
standards, this symposium explored future issues regarding the
preparation and sharing of 6G spectrum. The event invited
international scholars from India, South Korea, and the United States
to share the latest trends in 6G. The symposium focused on the
development of future spectrum planning and the establishment of
harmonized sharing mechanisms, fostering valuable exchanges on

these topics.
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B. International Symposium of “ 6G prevision of future”
To keep up with Taiwan’s 6G application trends, align with
international standards and regulations, and meet the early-stage
research and development plans for 6G, this symposium focused on
B5G and 6G cross-domain and scenario-based applications. The
event provided a forward-looking perspective on 6G spectrum
trends, with particular emphasis on 6G cybersecurity and privacy
protection. The discussions also covered international technological
progress and innovative development in the 6G field.
Representatives from advanced countries, as well as Taiwan’s
industry, government, academia, and research institutions,
participated in this symposium, promoting collaboration and
knowledge sharing International Seminar on 6G Spectrum

Development

To ensure that the evolution of Taiwan's mobile communication
technology aligns with the development trends of advanced countries, and
to plan Taiwan's 6G spectrum in alignment with international standards, an
international seminar was held. The seminar explored the future
development issues of 6G spectrum preparation and sharing, with three
international scholars from India, South Korea, and the United States

sharing the latest 6G trends.

(2) Monthly Publication of Spectrum Trends and Developments

A regular monthly publication was completed, collecting and
analyzing domestic and international spectrum trends and developments.
A total of 60 articles, comprising five articles each month, were written
and published, promoting resource sharing, keeping track of international

developments, and ensuring alignment with global trends.
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(3) Quarterly International Spectrum Trend Analysis Reports

Quarterly international spectrum trend analysis reports were
completed, and written in the form of specialized research. Each report
included one in-depth analysis of international spectrum trends and 15
monthly updates on domestic and international spectrum news and trends.
A total of four quarterly reports were completed, promoting resource
sharing, advancing collaboration in spectrum management and technology
development, and laying a foundation for future communication

technologies.

(4) Publication of Two Papers on Spectrum Efficiency
Improvement

Two papers were published on the topics of "Deployment of the 6
GHz Wi-Fi Automatic Frequency Coordination System in Taiwan" and
"Mobile Communication Spectrum Planning and Application Strategies."
These papers were completed through industry-academia collaboration,

contributing to the research on spectrum efficiency improvement.

IV. Main Recommendations
I. Recommendations that can be implemented immediately
(1) Following the continued international 6G development
trend.

A. It is essential to continuously monitor the perspectives and
opinions of the International Telecommunication Union (ITU)
at WRC-27 regarding IMT spectrum and non-terrestrial
spectrum across different regions. Additionally, the progress
of international standards development by 3GPP should be

closely followed, along with research on the development
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trends of major countries. For instance, the United States has
proposed focusing future 6G spectrum on the 7-15 GHz band,
while the United Kingdom plans to introduce a concrete
hybrid sharing mechanism (IMT and Wi-F1) for the U6 band
by 2025. At the same time, active participation in international
exchanges and collaborations is crucial to gaining a
comprehensive  understanding of 6G  technological
development trends.

Master and develop key radio issues such as "current private
network field observation and tracking", "Upper 6GHz impact
assessment", "non-terrestrial mobile communication research
and verification", and "future radio spectrum information

update".

(2) Establishment and testing of the harmonization and

Effective Use Mechanism environment of Mid-band.

A. It is recommended that our country conduct a comprehensive

inventory of existing station data, requesting operators to
provide information on decommissioned or non-operational
stations, as well as details on active stations such as
transmission frequencies, altitude, location, number of
antennas, antenna models, and spatial diversity. This will help
improve the accuracy of AFC system calculations.

It is recommended that our country's NCC certification
database add product equipment types for the 6GHz frequency
band, such as: standard power, indoor low power, and very low
power. Specialized equipment type codes should be
established, and relevant equipment categories should be

included, so that Open AFC can quickly filter data and more
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accurately identify equipment.

(3) Evaluation of frequency shifting replacement technologies

for existing users and research and analysis of spectrum

refarming technologies

A. Free-space optical communication (FSO) excels in short-

range, high-reliability applications like urban backhaul,
boasting easy installation, license-free spectrum, low power
consumption, high security, and speeds exceeding 2330 Mbps.
Fixed wireless access presents an alternative to traditional
microwave systems, although current speeds are limited to 20
Mbps, requiring coordination with mobile operators for QoS
and VPN implementation for secure data transmission.
Unlicensed microwave operates in the 5.8 GHz and 60 GHz
bands, enabling stable short-range data transmission, but
careful frequency management is crucial to minimize
interference. Limitations include incompatibility with
Synchronous Digital Hierarchy (SDH ) data interfaces due to
TDD multiplexing technology, currently restricting
transmission to Ethernet packet data.

Cost Evaluation: Based on commercial equipment used in
tests, the cost of 5G FWA CPE is approximately NT$40,000,
VPN equipment around NT$50,000, unlicensed microwave
equipment around NT$40,000, and free space optical
communication equipment around NT$1.1 million. These
costs provide a reference for future investments in wireless

alternative technologies or enhancing resilience.

2. Medium- and long-term recommendations
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(1) Following the continued international 6G development

trend.

Conducting a long-term regulatory framework for sustaining
the spectrum provision and facilitating the management work
with stability and transparency.

Through conference exchanges and consultations, a consensus
among various sectors is forged to ensure the stability and
sustainability of Taiwan's communications and emerging

applications.

Multiple technologies promote the effective use of spectrum.

A. It is recommended that the regulatory authorities introduce

emerging Al technologies in spectrum management, including
Al information systems, Al sensing technologies, and Al user
interfaces, to enhance the resilience and real-time capabilities
of spectrum management, thereby improving overall

regulatory efficiency.

B. Continuously monitor spectrum sharing issues in various

countries, including the evolution of the AFC mechanism and

other feasible sharing technologies.

C. Evaluation of Alternative Technologies: Based on existing

user needs, evaluate the feasibility of implementing
alternative technologies as a reference for frequency migration
or enhancing communication resilience.

Development of Long-distance Equipment: If manufacturers
develop longer-distance free space optical communication
equipment in the future, it can be used for relay support in

long-distance backbone links.
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Spectrum Refarming Technology: Continuously analyze
applicable technologies based on development and keep track
of international success stories. Future spectrum refarming
should be prepared in advance, especially the FR3 band in 6G
and the expiring low-frequency band in 4G. Conduct a
detailed inventory of existing users and analyze interference

between related application systems.

(3) Proposals to promote the development of 6G spectrum

blueprint in Taiwan.

A. Regarding the 6G spectrum preparation in Taiwan, this study

has proposed a development blueprint for 6G spectrum
planning. The regulatory authority may refer to the proposed
timeline and applicable frequency bands to formulate phased
strategies and supporting measures. Based on the
characteristics of frequency bands, this study categorizes them
into low, medium, and high-frequency bands, with the detailed
recommendations summarized as follows.

It is recommended to release a low-frequency spectrum for
terrestrial communications in phases and segments. For
example, the spectrum can be released in two phases (spaced
3-5 years apart) and two frequency bands (below 2 GHz and
2-7 GHz), using an auction-based approach.

The 3.57-4.2 GHz and 6.425-7.125 GHz frequency bands are
recommended to be monitored by regulatory authorities for
spectrum usage and the maturity of spectrum-sharing
technologies, and to be designated as candidate spectrum for

6G.
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D. The 6.425-7.125 GHz band, after confirming the feasibility of

AFC, can also be planned for unlicensed Wi-Fi 7 use.

In response to the expiration of certain mobile communication
frequency bands in Taiwan in 2030 and 2033, it is
recommended that the regulatory authority convene dedicated
meetings with stakeholders. These meetings should focus on
key 1ssues such as the sequence of spectrum release, allocation
methods, and the potential release of new spectrum. The
frequency ranges under consideration include bands due for
reallocation upon expiration (700, 900, 1800, 2100, and
2500/2600 MHz), unused bands (e.g., 600 MHz), bands
currently used by existing users (e.g., U6, 7-15 GHz), and
millimeter-wave bands.

In Taiwan, the primary demand for NTN applications is for
disaster prevention or defense mobilization, with limited
commercial use. It is recommended that regulatory authorities
continue monitoring market conditions and, after clear
decisions at WRC-27, consider Taiwan’s specific situation for

spectrum preparation and planning.
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FSS i& 7 12 R2 BB R2E % ik IMT & *
%)
. 3700-3209%
F(slév[ia;; R2 R2¥ HH P 15 B K fds IMT ¢ *
%)
R1 BB RLE F & IMT @ *
6425-7125 R RO¥HEH? 2BEFIEIMT 2% (°
7 o~ 51 FB)
R3Ix+HHP 3BHRREIMT &% (&
6425-7025 R3 HEFEBE L)
7025-7125 R3 ﬁgﬂ% R3 ¥ % & IMT i *
10-10.5 GHz R2 R 12 3R R IMT i@ *
°f’flﬂ; Rl C R BFEY i (S AP
kb )d IR A KL R
1.3 3600-3800 R . & 60 Tﬂa; B 73.6-3.8 GHz * ** IMT; %
6 B B $3.6-3.7 GHz * »* IMT
FH k& © APT, AWG-32/INF-02 (Rev.1)
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43R4 1.4 0 WRC-23 434 B 22 694-960 MHz ~ 1710-1980
MHz ~ 20102025 MHz ~ 2110-2160 MHz ~ 2160-2170 MHz ~ 2500-
2690 MHz % #f & HIBS i * » 24| T & # (78 B> 18 T 25
kme H¢ 1 GHz M THE » § 3 AR FF # * 698-960 MHz
WEEL G R R RF # * 703-960 MHz 2 %A #E £ 5 1 GHz 1} 45
FoREBE3HT # % 1710-1980 MHz~2010-2025 MHz~2110-2160
MHz ~ 2160-2170 MHz ~ 2500-2655 MHz #5 £ > 4@ 3- 1 -

High-altitude platform stations as IMT
base stations (HIBS)

694 — 960 MHz 1710-1980 MHz

2500 -2 690 MHz

698 — 960 MHz 2010-2 025 MHz

2500 -2 655 MHz

parts of 2110-2 160 MHz
703 - 960 MHz

Resolution 213 COM4/3 2160-2170 MHz

Resolution 218 (COM4/4)

MOD Resolution 221 (Rev. WRC-23)

B 3-1 > WRC-23 3% 4E 1.4 2. 5 % L3k
AL KR AWG-32/INF-02 (Rev.1)

APT >+ 2024 & 3 * ## 12025 % 2030 & & =+ % IMT (K
miEdd ) @ AR {odg ¥ g E | Y (Trends And Spectrum
Developments For IMT Usage In 2025 ~ 2030 In Asia-Pacific Region )
Frapd (B4 TAPT 22 IMT @ * 4% {ogf B4 | ) » L &
FIMT 3 % A kg F R bod 7 LAFILSGET 2 #(6G)
S o R ER MR ? s BAEE ) LR MR L ol
TET T AR = NCONL N PR S

® MUFEMEH (1 GHz 1™ ) &~ Rl E » ¥ MGEHT

4 APT(2024), TRENDS AND SPECTRUM DEVELOPMENTS FOR IMT USAGE IN
2025 ~ 2030 IN ASIA-PACIFIC REGION, https://apt.int/awg-Reports
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FoRT AL TR R TR K FE TR

® ¥ 47 EE ¥ (1-7 GHz .%l_?]}l\ DR A %l?f]m,&j{i L E
56 R R B R T RIMER R FE TN

( enhanced mobile broadband, eMBB ) ~ & 7_i& & &P (fixed

wireless access, FWA ) ~ # Bt 4 (10T) %2 1 ¥ 4.0 $5ik#g 3t ¢
A BHE 2 @ 5P g BL(4r 1500 MHz~ 1800 MHZz~2100 MHz~
2300 MHz 4= 2600 MHz ) % ¢ % #f £ (4 3.3-3.8 GHz~4.8-4.99
GHz §r 6.425-7.125 GHz ) -

® AL (2425GHZ 11 b ) H b B E 4~ B B M AR

* o

K% WRC-23 k-3 » 3.3-3.4 GHz ~ 4.8-4.99 GHz fr 6.425-
7.025GHz A e BfA 52 % (F S ¥ %) B3P 444y 25 IMT
(F% 761 & )4 E 5 7.025-7.125 GHZ #E B R & B % = e dtdp
R4 IMT @& % o ik 3GPP 35002 1 A g W ] R i fe & w4
B>t n77&n78 ~ n79 v n104 #E o L EMPRBEARRZ K F
RH| xS IMT 48« WRC-23 15 &% 2 % 5 IMT #3484
# 3-2-
#3-2-WRC-23 AR B %= % ¥ IMTH4#2L B8 (¥

L)
KRRl IMT # 3% 4. 8
1 GHz 2+ 510 MHz
1-7 GHz 1976 MHz
2425 GHz 4 17.25 GHz

74 %R : APT/AWG/REP-136

d B 3-2~® 3-3% 7% > 8 WARC-92/WRC-97 = WRC-23 2
IMT #7 3% e 484 ¥ 23 5 WARC-92/WRC-97 = WRC-15
otk IMT AR &4 = > 3 230 MHz 3 4c 3 1886 MHz >
LRRTMFARBRHAHFEING T E R EFRFL RS

o
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AGUPHFBESGLHFE? »57E " f N> & H F B MR
HT R g A E o A H F e F AU AR 3 WRC-19 7
MRS )k e IMT 2 43 8 4 1595 ( 19,136 MHz )» T WRC-
23 iv e E ¢ (20,436 MHz)

19736

20000 T

18000 1725t 1725

16000
— 14000
=
= 12000
=
=
7§ 10000 = Below 1GHz
‘g m 1-7 GHz
8 8000 Above 24 GHz
E = Total
= 6000

4000

2000 1976

— 74 895 1177 1276 1275
230 230 154
o 02002 spgomy Zggoll il
WRC-92/WRC-97 WRC-00 WRC-07/WRC-12 WRC-15 WRC-19 WRC-23

B 3- 2 ~ WARC-92/WRC-97 12 % IMT #g 3 e 4w (11 1%

¢ RARA )
FHL kiR © APT/AWG/REP-136

Total amount of spectrum identified for IMT (MHz)

mRegion 1 ®WRegion2 ™ Region3 Worldwide

25000
20436

20000 19136
15000
10000

5000

230 749 977 1177 1886
0 —T
WARC-92/  WRC-2000 WRC-07 WRC-12 WRC-15 WRC-19 WRC-23

WRC-97

W 3-3~ fr&E Kk WRC ¢ ki-ik2 IMT $34E8#E (2 ITU &~ %
A HE)
FoRL kR ¢ AWG-32/INF-02 (Rev.1)
APT 2 IMT & * AgFfoid BEIR 4L ¢ > R F 233 5 & =
SR BRI R IMT M A fe Tk B2 6 TR SRR L2 A IR
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HERARL FRAEL 52 > REA 3-3 404 3-4-

% 3-3~ L3 % IMTH3E# A fecrafk 2P

Rl 7

IMT #53% & e 07K 21 6 T 34

7 &

poan fmfe35GHz # Mfcinifsd - PR P ERP VAR R
HuEHgE o ptoh > d 4«;&4%{?%@:?1% » H o "‘}'F"F)»l’é 3 FE o

i

© 470-698 MHz #f fx @ & fie L= & T 4R A 3% (igital Terrestrial
Television Broadcasting ) = % #h 4~ fie 4 B ( television distribution
networks ) » F]} ZHAEEL A A e s IMT i@ * o

e [F 3k » 1427-1518 MHz ~ 4800-4990 MHz 2 3 % 3} ;& (mmWave ) *
975 A A el IMT o

A geis IMT @ * s g d > 700 MHz 45 £ fr C # 2 chd fo

iE i‘aﬁ v PR ECP Ay A A fie o

FEREERD G ITU “rdgk 2 IMT £ 0 i C B enita 4

HoBMRE (FE) % > PR FHE I H 1 G2 o

()

o

(& F_k

P PEE B3t 3500 MHz #F £ > 2 2 T AR & * 2 &t (TVRO)

%, s LI
25+
SN SLE O F °

Ao

LR il KITU s B0 $#30 IMT & ITU SRLR) ¢ cfp B g "L
FIH s PR o

AR RAE A e 4?0 3560-4000 MHz #EFc 2 45 5 IMT #EE > e
3400-3700 MHz #g £ P a0 & 43" Vinasat-1 % £ (TR F % o F] >
e BB E AT F S IMT 2 6 6 fed B > 35 5] £ Vinasat-1 fr
Vinasat-2 # 3700 MHz =3¢ g~ 47#4]4vid 7 ( Telemetry, Tracking, and
Command, TT&C ) #f F -

(A%&ER L)

*a%ﬁ MTHRP Y niE  IMT V@ % 2 855 ¢ B Mk g
FA L R AR IMT A £ o Bt - 38 ITU (1% 3 & R eh

%%ﬁ KA MYEHERATOIMT A > 2 5 g o * o 3R

PR R PR IR Y AR R R

poav IMT 3@ * fn plgdvk Rfemy RBOPE > TR AE
v B AeAf A feaiE B e X Bl 2 o

Poabilg @i R AL G A fe i R R B W P ol e

FAEYRHERST T A% R AT R AR IMT SR >

R4 ITU &R F PP k2 IMT A B A4k A fe * 38 IMT > 4r 2.6
GHz v 3.5GHz #FFL » F1 4 o4 @ 4FEL P o0 A W) * 20 7k B e h 7
F_ o

TR K R

APT/AWG/REP-136

1TC
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% 3-4~ I % IMT & R3E 8 ERRE]

KA EWRA]

3 5G PRARE_E F AT o

e
A gt 4 IMT o

E

et EAK A& 700 MHz ~ 2100 MHz ~ 2300 MHz ~ 2600 MHz
C
el

T &Y £ 1500 MHz ~ 3500 MHz - 28 GHz #f £~ -

R

o LHAFHALLIER Y o ¢ ¥ £ ¥ 694-806 MHz ~ 2300-2400 MHz ~ 2500-
2690 MHz = 3560-4000 MHz #f £ * ** IMT (IMT-Advanced ~ IMT-
2020 % ris Yo H b I HEE 40900 ~ 1800 ~ 2100 MHz » B It &
FTEE & 12 % +r IMT-Advanced e

o ¥13: 2030 £ 6G [ * it 2 prARARY]  Akm K F B H @ RRE ¥ IF
% 7-24 GHz # B * » IMT i i £ o

T Y § 6425-7125 MHz A LS H3n 45 0 % > IMT » p pE 4 £

24.75-27.5 GHz = 37-43.5 GHz #g f< &% H 3R A 45 L * 32 IMT » % 13 37
3 BATED (F F A RBRTHFARRTY) ¢

R R4 0 3700-4000 MHz #8 B -t 0 & (2025 & ) #:1 o

EETPEY ER I

®3.2-3.4GHz

®3.6-3.8 GHz

® 26/28 GHz

Pavild 3R Rap- B2 0% BB B RRIRBER BT OF
fofr® o

poan k2t IMT ¢4 & * 30 IMT a9 £ > ¢ 35 700 MHz ~ 900 MHz -
850 MHz ~ 1427- 1518 MHz ~ 1800 MHz ~ 2300 MHz ~ 2600 MHz ~ 3300—
3600 MHz ~ 24 GHz v 39 GHz ¥4 £ -

¢ ¥ g £ iELi* 700 MHz ~ 2.6 GHz ~ 3.5 GHz fr 26 GHz #7 £ * %
IMT > @ His IMTHEE 7 /T 7 ¢ o

& - APT/AWG/REP-136

(=) WRC-27 #7 3 3 ZLELIR|

ITU %>+ 2027 & 2 B & B & 51 ~ ¢ (WRC-27) » B ¥

AREE 2

B AT

RAL L7 & % 2 IMT-2030 2 12 {8 en IMT 2 4 £x 4400-4800

MHz ~ 7125-8400 MHz ~ 14.8-15.35 GHz -

AT 1.13:694-2700 MHz #f £ 5 =% 78> * & ( Mobile Satellite

Service, MSS )» 83t~ 2 & £ 22 IMT b &k # 2
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hE iR o
® XA 12: 122 13.75-14GHz ink F g2 > 1 egF e * ] %
MAOFSS i T & > L FAEH -

% g Agenda item 10 — agenda for WRC-27 D %
S

FIXED-SATELLITE AND BROADCASTING-SATELLITE MOBILE-SATELLITE
Aeronautical/maritime earth stations in motion Space-to-space links
47.2-50.2 GHz / 50.4-51.4 GHz 1518-1 544 MHz / 1 545-1 559 MHz
13.75-14 GHz - FSS earth stations with smaller antennas 1610-1 645.5 MHz / 1 646.5-1 660 MHz
51.4-52.4 GHz — Gateway earth stations for NGSO FSS 1670-1 675 MHz / 2 483.5-2 500 MHz
17.3-17.7/8 GHz — FSS/BSS allocations in 17 GHz in Region 3 MSS - loT development

z 5 = 1427-1432 MHz / 1645.5-1646.5 MHz 1880-
Unauthorized operations of NGSO earth stations 1920 MHz / 2010-2025 MHz
Equitable access to FSS in the bands . —
37.5-42.5 GHz / 42.5-43.5 GHz / 47.2-50.2 GHz / 50.4-51.4 GHz MSS - IMT- direct connectivityl
Satellite regulatory issues Mss - additional allocation |

Lunar communications
4400-4800 MHz / 7125-8400 MHz / 14.8-15.35 — IMT Radio QUMZD@
231.5-275 GHz / 275-700 GHz — Radiolocation Space weather sensors
Aeronautical mobile (OR) high frequency modernization > 76 GHz - Earth exploration and radio am@
() 71-76 GHz / 81-86 GHz — Power flux-density / power limits Earth exploration-satellite service

4200 — 4400 MHz / 8400-8500 MHz

FIXED, MOBILE AND RADIOLOCATION SCIENCE gi
g D @ www.itu.int 24

B 3-4 A kX WRC-27 23}k
AL KR AWG-32/INF-02 (Rev.1)

APT %]z WRC-27 = = % #% %2 (APT Conference Preparatory
Group for WRC-27, Féﬁ. APG-27) » %2024 %2 6" 3p 16" 6
PatazBE 128 2¢Hk (APG27-1)5 % g ki & =ik
4o D iE B APG-27 A R fos R AR - 2 APG-27 mg;&%fﬁ

REFTA AT M mERARE R R FEARE R
) Vs h APG27 thi Bz % & APG ¢ha 1773 2
#1 %% RA-27/WRC-27 % # eh1 iv3t 4 ~ i & WRC-27 ®RA 4§
eI R o 1 E ¥ WRC-27 RAELad-h 33 o A £ R F 4

,.\
Bl

F£ T APG-27 i & ¥_Nobuyuki Kawai ( p ~ KDDI) ¢ ;

5 APT (2024), The 1st Meeting of the APT Conference Preparatory Group for WRC
-27 (APG27-1), https://www.apt.int/2024-APG27-1

¢ APT, APG Office Bearers, https://apt.int/OB/APG
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® APG-27 i /B P wix3 £33 APG27-2 gé%ii—%j:
® %k > 51 it/ 2 (Working Party, WP) > 4% 3-5;
O APG27 #-7 B 5 £ # € & (7 av £ H 4e— = ) & %3 2024
£ 2025 F ~2026 F 2B - = 02027 EF 72X
® APG27-2 g >+ 2025 & 6 " & 7 % Bi7 o
% 3-5~APT % = 5 B2 i%/) it WRC-27 k4L

1t N A fe WRC-27 333 AL
2% 48 A
(WP) RS (Agenda Items )

2h— ] > e ¥ =¥ b2}

ik FIACR i R AT L1 12413514515
WP1 ( Fixed-satellite and broadcasting- 16~ 7

satellite issues ) '

B~ AR R AT TR

1.7~18~19-~1.1
Wp2 ( Fixed, mobile and radiolocation issues ) 7 8 ? 0
78k R4
1.11~1.12~1.13~1.14
WP3 ( Mobile-satellite issues ) 3
PR 1.15~1.16 ~ 1.17 ~ 1.18 ~
wpd ( Science issues ) 1.19
— ALk ER
WP5 R 2.4+8-9+10

( General issues )

T %k APG-27
- ~ 3GPP
(- ) & ST & Hpmw Rl

3GPP %2024 & % - F B 4>i& {7 Rel-19 # 7 » 5G Advanced 7
Far1 T3 & ¥4 Rel-18 2 Rel-19 % = » Rel-19 #-5 6G 31:#4#%
- Tl%#%f;’?— J ?E“%J'%':‘ Rel-20 B 4538 7 6G 7 7 » ** Rel-21 4] Z_6G
B AR R % IMT-2030 -

"FT' & Rel-20 #=3¢ Q?P 02025 & 3 P BiF o 302025 F 6

PR Rel-20% % (£ 5 6GAE) 0 b REg% Rel-19¢ 4 6G B
% thfe BF > 5G Advanced shB i i -4 Fie 7 0 B PRI > TR

7 APT, APT Conference Preparatory Group for WRC-27 (APG-27), https:/apt.int/ APTAPG
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B HE 3| 2030 £ 2 02 PRTHE 0 FE R 5G w 6G T fEIE R o

6G Basic
5G Basic 5G Evolution 5G Evolution |
¢cMBB VaX,NR-U, eMBE, URLLC, !

Basic URLLC IloT/TSN, IAB, mMTC features
Positioning
Rel-15 Rel-16 Rel-17 Rel-18 Rel-19 Rel-20 Rel-21

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

B 3- 5 ~ 3GPP ¥ & 7 B PF A2 PEER
FAL kR ¢ 5G America (2024 ) , 3GPP technology trend.

F%%J}'ﬁ- 6Gl§§§£ ;413.1)]%%”"#5 ﬁé‘ﬁazf [E ST 2 POt <8
Rel-19 % — F# £ Technical Specification Group Services and System
Aspects; Service requirements for the 5G system®~ i 2_ B j3 3R EL ¥ 2

i - HIFEI 5GAdvance FE 2 6G gt R 6|2 A#H

o & £ 5G 0¥ (Non public network ) @ 2bo B
BALGEEER 7 A @ﬁ& &R TERCI N ]
]ﬁo FELTHRELZ DB PR L T D SR g

¥ (Public Land Mobile Network ,PLMN ) =& » g ¥ 1Y
fe5 PLMN &b 5 Rk o 0§ % SRR EH 2 7
St S F R 2 E R AR RERE £ 5G j Akt
L S NS T

gh‘(

> HiEE e R REP-© TR 2 PLMN PR3

> b Reptr PLMN 2 F > g2 4% 2 #1372 PLMN
PRI3¥ & X5 (seamless service continuity )

» &1 PLMN P97 T2 2h o BOp R RIS S

> Azt R PLMN 2 ¥ » 242 RO i JRAF2 & s

|~ o

8 3GPP (2023) , 3GPP TS 22.261 V19.5.0 (2023-12) , Technical Specification Group Services
and System Aspects; Service requirements for the 5G system; Stage 1, Release 19
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#1 (seamless service continuity ) ;
« % SGKPI: 43 5% 4] 78 4 (enhanced Mobile Broad
band>eMBB) /i & % 4% % & KPI~ & F{ MaeE v 314

£i$ﬁi&ﬁ&’uﬂ@lﬁ‘l%é@“‘ﬁ‘iﬁﬁ
% (Unmanned Aerial Vehicle, UAV ) = AR # & -
* AIML: # AUML & &5 » BB g Bi B2 R B 5

e B e A ’f‘—"ﬁfﬂ?ﬁi‘ﬁ:;‘?: o 1 F A LA E S FE R R
R S
e EHFREP5G k2 & R

> BRI PR F Y > MRRE Y 2 HG
IR RSB F 2 MR R BPRAE (Gldoid B s A B

> it sg A E ML MIoT #4)emid 17 o

> R Rk RIey SR sl > Bic L EY 2 HgR g
P B en® e 2 43F 0 b4cildp 3GPP RAT e
S K R4 4 S B4 22 3GPP 2 (4 GNSS)

> R dg A E TR RED FE 2 PR i At e

>R L A4 XIS L ehE REP- R (Radio
Access Network, RAN ) » &> (7851 1 gt K_p* o

Jt 7k s Rel-19 # 44 F BB 360 6G A2 § & % (Study item » SI)
£ 40
. 7-24 GHz i if 4] ;

o K &R qrid 7 (Integrated Sensing and Communication,

° 3GPP (2024), Introduction to 3GPP Release 19 and 6G Planning. https://www.3gpp.org/new
s-events/partner-news/atis-webinar-rel19
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ISAC) il i §3) ;

s EB B (Ambient IOT) ;

s AAFE/WEEYohimdEE (AIUML for Mobility )

s AAFE/PEEY S g REPREE (AUML for

NG-RAN) ;
« 3% 4p# (Topological Enhancement ) » & /33t & M4&B~1{5 18
( Wireless Access Backhaul, WAB ) v % Bt fic fm %& 35 P~ 8
(Femto Cell )
e 7 ¢ & @?J 7 14 ( Over-The-Air enhancements, OTA
enhancements ) > A2 % ¢ * FR2AFEenB =82k & & 5 BT 4
B }F-E%@@?Jéﬁiﬁﬂ?ﬁ’% 2 A 2024 & 97 AIMLAT & %
BB 2T FR2 B3RS 32

o« IMT %% % (Study on IMT parameters ) > ¢ ITU WP5D 2
dA FLRL % 4400-4800 MHz ~ 7125-8400 MHz e
14.8-15.35 GHz 2. IMT %-#k -

¥ 3 kN ey A2 FT & %4 (Study Item
Discription, SID ) e7#7 3 & % > &~ %W 5 ~ 7 i g #0277 7 (Spatial
channel model study ) % gptg 2%/ #7 3 (Study on Fragmented
Spectrum/Carriers )

3GPP > 2024 # 5" 8p % 10p eir AP 2B "5 -
Fe o IMT 2030 i¢ * % &7 3t ¢ ; (3GPP Stage 1 workshop on IMT
2030 use cases) * H P E:K 3GPP { £ 2} L B REBAT
BREEY OFE o §REHOC HE O 6G L E SR

10 3GPP (2024), SWS240025, Summary of the Workshp, 3GPP Stage 1 workshop on IMT20
30 Use Cases. Rotterdam, NL, 08-10 May, 2024. https://www.3gpp.org/ftp/workshop/2024-05-08
_3GPP_Stagel IMT2030 UC WS
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(1) % 2-¢ BB 2o = TR FL:

> ﬁ%%ﬁﬁﬁﬁﬁ#ﬁ%ﬁiiﬁ’%W&%%%ﬁﬁ
BER

> @ul 6G i AAMATR PR R TRFERELS &
(Bl4e @ Pl ET 2L %)

> B3 & 20w 284 -

ek R
> /‘J—%ng"’ﬂ;izﬁ» ( AlaaS)
>R AR A e fl (T RS )

B omAER R oo
(A%H7) ~ &Y (BIE

@n) -
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) RFEE

> L BRSO AR BRI KA
2
> R EFBY G AT 2 ik
— FOUREPE-
AL AR ARE 2 BT R
LR A
— AU SGH M/ & %I R AT AT IR e B

(5) #5773 &2 § Eipein FFF

Y
\‘F

g R (FL) & F o

>R RARG R R AR R R KT N R

> AE (NZpEER) ~ZP o b RAE o
> R B UR R DR o HE SRR (p

Jeh o 3GPP 2 A3t g 4 RIVTE L ESRE RN THE

- 2R3 5 6GH B mELRE > TR ) Lip T B E/

FEA/T RS - D A LR g ol ES R
Bl R WA R ORGP G AEL /0 Hg/A A4 S Ao R
B g o &S BA/LITH B AR AR RIS B
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(Sobot) el ey #h > AT EAAFw ~ AE T4 FER £/%
ToFERELAFRER AR AEROHRE A 66 REY - FE
RS S & TR %

6G 3 5 (Vo6G ) & 5% ¥%~ %2 ¥ F(lawful interception )
ﬂfr%} P
7 7 M P~ (Fixed Wireless Access, FWA )
M A2 B B e (LPWA) fo i 5 /R R E o
B2z e i 7 4% < 5 R0 API (Northbound APIs) -
?%%%%ﬁ&ﬁﬁ%&,hﬁiﬁ%ﬁLEQg&@
W

EER R E o
# 52 €_i~ ( Enhanced positioning )
w T 4p % 14 (Backward compatibility ) ! e

Eiorfe iz A% TEARF L AL R/ NAR
HWZEABRFL L XMIIARAR -

%34~MEP%—“&IMTNN%*,&P%QJ@ %;ﬁ
-

2% Z |4 [ le B (F|R][Z]5 |8 37
A AR i > | 2 é | & =
Bola |2 s |2 solg g < |R | 1P
£ ld B | & Al o e i E 7S
i 2] U e
by i %
# ¥ =
GSMA |V |/ v
NGMN VAR A A A A A VA 4 v |/ v |/
5GAA A A A A |/
5G-ACIA |V |/ v v v
5G-MAG A A A I A A I A I 4 v
GSOA v v v
TCCA v |/ v v
WRTeid QRS RE AL BRITEFEOE GRENRG o mET S A R I ATHPE R
i 39 % % B MLAPRTE o
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3w T4 Ak lE B F | RIZR T F || LA
o E | F R B i > § f K| B | =B
AN s 8|2 | B | o
£ 04 | B | & a0 ']?i & | & ¥
(= =g e
i;t Jr & ik E
i £
WBA |/ v
B5GPC VvV iviviv|v |V |V
6GForum VAR A VA A VA A 4 v |/ |/
IMT-2030RG |v |v |V |V |V |V |V v
B6GA ViIivVIivI VI ivIiVvIVvIVIVIVIVY |V
NextGA Viviviiviviv|v |/ v v
6GSNS-ICE | v |v |/ |V |V |V |V v v
ITU Viviviiviviv|v |V |V
FH kR 3GPP (2024 &£ 5 1)

2R AR B
B4R T B
&£ﬁﬁﬁ%@ﬁ%ﬁ
gL 12 *GSOA #;

GSOA) # s 4

6G i 3 Fjhrenth B
i o S

3
Y g 4
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2 MIC (2024), #_3GPP % —

7z 3GPP ¢

Fe B IMT 2030 * b 34 € B % 6G %

#y R
+ 6G iR iy B @AY o ke

( Groupe Speciale Mobile Association |,
( Wireless Broadband Alliance, WBA ) % &
FER LI I RE TR EF L 2
i NTN ARAR % 6G e B o7 B
H#-4 SGNTN s # P B2 S hmd s G F 74
Bz SEM B 8 R o T > 6G iR EF TP 4o 3 ¥

81 % 2 %% o GSOA » 33 47 i3 3 (Aeroconnectivity ) 7
G2 P ehBcdRil 2R R BB LK G A G R kR
MAesE L > L3k bm MR i B FRFE  NTN 7
g Suend B E g
R e 2 GSOA 23 &

Efer G B G R IEEE o

%, LL K= -
R S

p\m’f Tfﬁgﬂfﬁblf’ o >
[0 5 FH R~ Wi-
\/},%lm'é'\ ﬁDFF %\#

B ABE o

B 2

MEEAEE KRR O

TELECOM TECHNOLOGY CENTER

T

37

All rights reserved
http://www.ttc.org.tw




TIR L o WBA 45 ) > Wi-Fi % 5G i iv 8.7 7 & 3 enfljis »
3 5G ’fr' Wi-Fi 2 FF2E 2R F R 5 » @ A4 f 4 = o sy
WBA #] %7 ¢ 4& OpenRoaming ~ ¥ fF QoS Bf‘ LJR7%%2 AI/ML %
FEIEE 0 g i 5G 2 & L (Fo BP9 5 OpenRoaming
g eAEE T F AT > p dil R Wi-Fi f8% 0 7% 2024 # &2 5G

BRI PEMEFL > FRRGC AR FTREESL c WBA B Y5 E
L4 QoS 2 Al p & it >3 B AT £ 535 EE 7 d 3 15 fr Wi-

Fieng g sl b » S A Ren6G# B s £ o
SELY - FFEIMT-2030 @ * %6134 € 233N 2 > F 5 &

RAHme R BSOS L > B 5G Advanced &8 v A T
¥ > Release 20 4 #-&_5G ek * L % K A - m A 3GPP Release 19
B EHAHARSH OGHRES TETFREEZ > 2 HARAE
MO BEAIFEZARFTE e > A2 P o 5G A LT
CEERAAHE R Fa R S S o A oS 3GPP
B R ER T - FRE IMT-2030 # % 20606734 ¢ > A %
Bo#-E~ 3GPP A2 7 & Zenmwl 3k > ¥ A X 3GPP & 58 2 AR in
jads - 2025 £ 3 2027 £ 2 FF A7 R H ]ﬂ\;%*ﬁﬁiﬁi?ﬁ; £ 4 T
(=) B R AR
LAE AP 1 v & &
3GPP # Rel-16 ® 5 7 & LTE-V2X { 4 B¥ * » 51 » %
NR sidelink e4 32 5 3 & 4% advance V2X R * @ B2 1S
mH 17 AR 51 FE TR A fechd il fo fe:wm;gz mir‘a 5%
P o AMEKAHKFZFERT X wa‘fﬁﬁ%\f«mﬁ TR
L RAEE P VEBE L SR @ﬁﬂi =~ 74L& > 3GPPRANI 2
Vb AT AT RRR] o FE B LR B T RlAAR 2 A e
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FE o 7 W FRI 34 BRAEEL (nd6 T 5150-5925MHz = N96 =
5925-7125MHz/n102 T 5925-6425MHz ) . 3GPP #&# ¥ 1 Sidelink
i# * ;Rel-18 ¥_5G-Advanced 1% — 45 & >Rel-18 31 » 7 ¥ ITS
#EEE n47 T 5855 -5925MHz chipldait L A R E X 35 0 2 H 8
L #E e s F R4 £ 3 (semi-static and dynamic resource pool
sharing ) 0 LTE 4t fo NR R[4 cnfe 38 3 £ 73 484 - 3GPP ¥
% 6GHz L B2 238 2 il i £ 4]0t gL IR
V22X 2 oo

WRC-23 £3% 7 upper 6 GHz 4 £ & ITU-R % 1 & * % IMT>
A % 3 % e17025-7125 MHz + #4020 IMT 2 {8 » 3GPP » #
upper 6 GHz # F< 3k T 5 5G 2 R 24 B 3 B B 5l 25 nl05e0
3GPP » #£ T WPS5A 4v WP5D & B 1 iFeie {7448 B
( Connected and Autonomous Vehicles, CAV ) % 37232 #pE ~ &
B E By o I8 CITS (Collaboration on ITS Communication
Standards, CITS )2 2 ITU p # ¥ ® i 7 F s 72 (ITU Expert
Group on Commumcatlons Technology for Automated Driving > EG
ComAD) % ¥ 4 dad ITS ik B > CAV B * T
Fg ol 2 REERE B EE ED

Wi-Fi % & R % 2 28 (WLAN/RLAN) o9 3 2 K3 4c » &
i# % 7 upper6 GHz #g £ » ¥ ¥ ¥7 ¢ 3% i pRF% 0 lower 6 GHz #7 £
Ee s o TH 26 GHZ AR B P B ATH MR E O F 2 > ¢ ik is
4z 18 1 Gbps i# & 9 Wi-Fi 6e RLAN HjtF o 4% 3GPP = upper 6
GHz A B A 5 H & * > QI (79 g AP %3 PRA G &
TP e 0 iRk w?ﬂmﬁﬁ#4§%ﬁ°%ﬂ@%£%
RE T 27 #E7 N EREE 6 RO T g A kK
B IERD B L B ACMA 3R ARG JRIBT i 3 & B

B MIC (2024), /£ 3GPP % - F# £ IMT 2030 * 734 ¢ B % 6G 3 & A8
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5t 6GHz FFE* 5t % 18 L ™ é_izléﬁﬁmg, .
Foorit 0 3GPP 2 B 2 - WBA £ 7 4. 6G % BT » A ki
BiF T 451 QoS frd 1A ESIF p it > MLE 74 2 Fo Wi-Fi
2 BFRFATORE FWS O FREARB R BT RRF R B (A
& o ¥ ¢k > Rel-18 e SA  (SP-241291) = 7 #& &5 WLAN &
B~ EPC (Evolved Packet Core » 4G /% i £+ ¢ 2= i) & 5GC (5G
Core Network » 5G % $e 8 ) PFen f 448 iR £ PR (Multimedia
Priority Service > MPS) o NP HIRAM S N R L R R
FHid 2 FPeae o MR FEF A NER A 7 AT
4 rﬁ%%fﬁ.@ ° 3GPP # MPS = & & # & SpRAEfor iy ih- 384 o
MPS & - 8% BIRI%> 5 & +?}EE‘T EHRT AT S
G RFTRAOELZEE o v 5 W RZX >  (National Security, NS) &
REL& %%  (Emergency Preparedness, EP) * = & 57 &b 3
B pes e S TR gAY 090G TR MPS enig * ¥ £ 3 (User
Equipment, UE ) ¢ 1345 ¥ T cPRI% & * ¥ el 7 QoS B~ {8 #icdy
LR g o

TR R AT (T % % > & 3GPP ch} & TSGHI04 §
RAELAFL (2024 # 6 7 17 p2 20 p) ¥ »RAN I iFlx
P  FAEH TR % o R E_NTIN (G4t 20582 NR
KU B ~SHEE L Z B ch AR ) o481 (T4 B X 63K E

—A@

14" ACMA(2024), Future use of the upper 6 GHz band Options paper. https://www.acma.gov.au/
sites/default/files/2024-06/future_use of the upper 6 ghz band options_paper.pdf
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|f 5, 3L
~ 2%

SN AR % AT

RP-241673 WI : x LTE # £ ~y NR #5£ (x<6 ~ y<6

Xxt+y<=6 )fr¥ - & & B NRA &} {7488 (Supplementary

Uplink, SUL) g3 (Dual Connectivity, DC) # £

RP-241674 WI : x #14 DL fry #4 UL (x<7, y<3)
sANR ik F & (Carrier Aggregation, CA ) /# i 4% (Dual

Connectivity, DC) v v SUL#gf e &/2% 5 ¥ - SUL
FICAME L &3 B SUL mb o

RP-241680 WI : * »* NR FR1 TDD/FDD ¥ #g B e0g 74 &

UE (#F %% 1.5402) » 1z %30 H - NRAFE Y o1
FLAN/D PR RONF AT SRR (H R
& 1)

RP-241678 WI: * »* LTE #f & fr NRAF K g 45 2 & o
BHFUE (#FE% 15 8 2)

RP-241679 WI : * % /& NR SUL (# %} {74858 ) h

NR # n CA & NRF F CA/DC #p e & g # F UE
(HE%E815 &2)

RP-241677 WI © #* 3% NR # s 9%F4c NR #f Fx

RP-241672 WI: & F 74a8 % fi Tx 4P NR {- EN-

DC #pf e & 2.7 (7485 ¢ 97

RP-241682 WI : NR CA/DC ~ NRSUL 4= LTE/NRDC &7
% Rx/Tx #fE e 4

RP-241684 WI : v #.3 NR AR B 4 AU EHEE

RP-241690 WI : NR NTN 351 » Ku #g £

RP-241648 WI : 31 » 1.4 GHz #f £

RP-241664 WI : 31 »~ NR #g £ n68

RP-241663 WI : 51 » NR #f £ n87 fr n88

RP-241661 WI: 31 » NR-NTNS #z £ (MSS #g £ 2000-
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2020 MHz UL 4= 2180-2200 MHz DL )

e RP-241662WI: 3l » ToT-NTN'S #f £ (MSS #5 £ 2000-
2020 MHz UL 4= 2180-2200 MHz DL )

 RP-241689 WI : 51 » #rem NR NTN #p U L EFHE L
#g B (UL 1668-1675MHz ~ DL 1518-1525MHz ) 4 2 & &
41 MSS L # £ fc4h B L £ # F (DL 1518-1559
MHz UL # £ e B L 4 £ 4 (DL 1518-1559001 Hz
fr 1668-1675 MHZ)

* RP-241660WI : % NR #ff& n28 ¢ 3l » # F ¥ % 2 v
UE 40MHz #i8 # 5

 RP-241665 WI : FR1 # e NR # ¥ % % - 2_ RedCap (#
e EL) F S R

3GPP TSG #105 #2024 # 9 % 9 p 3 9% 13 p M ER
AE (7> £ Rel-18 ~ Rel-19 ~ Rel-20 i& 72 B 3F £ - & Bhig & 4o

T
Rel-18

 RAN /| &2¢ 247 - & NR @iz (NR positioning) =11

it o
Rel-19

e uFiiEFTeRel-19 RAN 1 152

« M RANG®RIHAIE A2 B ITE
#=re B (Work Item, WI) o2 7 & %
£ (Study Item, SI) 2z P &% $5 8 -

« SA ¥ Hepdry 1 0% 2Rt WIs 2 Sls o

« Rel-20 (5G)

* SAPET SAL - i SIME BB ATH W e

B j -
0B E WA
’/EH fd:iﬁrw f—ri}a‘}‘
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Rel-20 (6G)

= RAN 4% > ¢ i o & %E')T&:IMT—203O ML IEE AR
R T3 aT - K28 ER S A AT RANSI
BRIy RdiEZ@d-g_o

SA +2.87 3 B 6G * b|frfRix & F Rel-20 SI

B >t Rel-18 2. fm3R 1 T4 !

(1) Stage 3 f 2024 £ 3 7 204 5 <2024 & 6 7 = > i

gt

(2) ASN.1 2 [ 42 APL *+ 2024 & 6 1 i % » @
(3) RAN4 & 42024 & 6 7 if % » 4 RAN4 #4 (7 NR %_i~
I fEeRRA 32024 & 9 7 o

(4) SA -

« SP-241076 : g3 2 (4 /p ) #BA54p 0k (IRail)

« SP-241077 : M4t iE i+ & il ig B UE ( User
equipment > * =% #% ) # it (MCGWUE )

« SP-241079 : B4tz irZ% > |2

e SP-241080 : %t X % 1 B (Factories of the Future >
FFAPP) fi* A& chit 4%

« SP-241161 : EXPOSE—4*¥t & £ ch > B IR/ o

« SP-241291 : i4:% WLAN #:3 EPC (Evolved Packet
Core » 4G jF v 3¢ i it ) & 5GC (5G Core
Network > 5G %« $ Bt ) PFen § LL88 if L PR 7%

( Multimedia Priority Service > MPS )

o SP-241297 @ PRF:ETH 3E ﬁf’_é] (SEAL Ph3)

« SP-241311: & % UE }+ T < }& 42 ( Seamless UE context
recovery * SUECR )

T
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o SP-241337: R4t 2 PR52 7 hk %3 5 L 4 (Adhoc
Group Communication » AHGC )

« SP-241341 : i@ * Fe g~ FHFEUG

©  SP-241342:fx* £3¥ 5 PR FF 454 (SEAL)
edp 8 E

« SP-241343: % % 5G ProSe( Proximity based Services
HRATPRFE ) ehf 4 1F 13 PR IS

e Rel-19 th& g1 9 » Ay 2 B M3 RY & NR
FeP e a1 (TR k> 52024 £ 9" £ F &€ R T FAE Rel-
19 * NRAI/ML % *® 4 & 1 i % (Endorsed WF: RP-242351,
RP-242387; LSout: RP-242389; Approved revised WID: RP-242399 )
ALY AT AU RS 5 (L
THEEELRAS R AGHY o R ARG aRE) 0 A

%7 P'} FLP 4T

1. e enFRE% 200 F P mEFRORERZE R

2. BEF SFHERF L F% 52 e 3, o

3. MNO #3° 5 R 8 i ahji ﬁﬁ"@%lﬁﬁg FEE s 4
ok IR AR TR LA ﬁ"@ﬁi&]? PPREILE T H 2 g2
FALE 0 A BT L P ik SLA Y £ REECE < H L fo
S RN

4. MNO 458 v Fddes = 27 25 4 (Full Visibility )o

KPR EF ARZLVRBEMLE VHE -

W
o
=

- HAEF AT LR defe A AR R (TR
T -

!5 Summary Report from 3GPP plenaries #105 (Melbourne, Australia, 9 - 13 September 2024).
https://sns-trackers.sns-ju.eu/standards-tracker/standardisation-updates/summary-report-3 gpp-plenaries
-105-melbourne-australia-9
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Rel-19 = B R 7-24 GHz ApMIE R AT P il g A7 7 1
w165 & 32 7-24 GHz &l i 3] ~ B & g vfrid & (Integrated
Sensing and Communication, ISAC ) &€ _{E -4 > 3GPP *t 2024 &
7 % fx 3| NextG B p B > TR38.901 2 #= 3 3¢ 217> -4+ 7-24 GHz
B3 el i 1] NEXT G SR ensf 2 3 0 #1053 {rB &
@R o (JCAS) /£ g aversid 2 (ISAC) # i fAl9w g o
T4 TR38.901 & {712 22 - TR38.901 47 3 B 7 & Zank %

v

VA 2| 4

. "6 GHz 1 #g3 el sp #0314~ 3 (RP-151606)

« ira s &2 (New Radio Access Technology ) #=
1 (RP-162469 )

FAIESFEFEHAT , (RP-182138)

55 & %% 2 445 0.5GHz 2 100GHz #F & e 3 #5773
3R 2o M E 3GPP kAP ahiE R AR 2 BB RER S IE
R 2 320 238 1 72 p e §Te4 TSG RAN % - 1 1%/ it *
i g el i WOR) T oA WO SR IR Pl 3GPP -
FHEFEFFY o

B>t Rel-20 (5G) 2 € % > L& 5 £70 2 42 M AR 2 a0
WO BB ZESAL G MZPMFE o BAeT

 SP-241392 SI : FRMCS ( Future Railway Mobile

16 3GPP (2024), Rel-18 Status and Rel-19 Progress in TSG RAN. https://www.3gpp.org/techn
ologies/ran-r18-r19

17 3GPP(2024), Next G Alliance looks at channel models in 3GPP TR 38.901. https://www.3gp
p.org/news-events/partner-news/channel-measurements
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Communication System » & R4EE FHE 5 A 5L) % = FF
By

©  SP-241393 WI @ ik F Pt b cneit & 3

* SP-241147 WI: QLEEEFHB T ch% - [F R L %

«  SP-241149 WI : X352 4] 5G 7JeR if B % - [FF

* SP-241150 WI : 2 & QoS (Quality of Service » FRi% &8 )
® R4

«  SP-241151 WI @ & 4% 5G LAN # 3| chi® 4o 7 e if B

©  SP-241153 WL J & jw BEREE T5 30 &2 7 4

Rel-20(6G) A2 €/ % ® » L & 5 L35 2 AR PFAR 2 F&
W BT - A B[R A €A E B 6G Rel-20 SI
SA (Rel-20 # & 6GWI) % SP-241391SI: 6G * G|frPRi+ g F47
&% 3GPP ¥ eh% - B 6GSI) -

b

2“ s

B 6G A ARG ¢ o FF 39 A B 52 3GPP P 383 € R 4P
[ q o ot B oar j BLE T Rel-19 NR 7 — & 7 5 57 F 4e
MIMO - ISAC % # upper 6GHz (6425GHz-7125MHz) 4p M ° 6G
IR . F oA - 3, AT A & upper 6GHz §?
7.125GHz-8.4GHz — A= @ * » pt by 3 — & BE3Y & 374 fe L0
1GHz # 4G IoT @ * 2. 33% °

MAFEE T @ % 3t 4GloT v 4ticd 5G ¥ T R
ARy B- BEEB MR IR Ak 6G BE BT H
Ro ek R X IRF A A 3GPP £ 1 e 6G A & & i * &
B 5 B o BT e R B OIE B PRI By 7 R e 2 mhk
R i%ﬂﬂﬁﬁ&.éfﬁ&m;lﬂu , rs%iﬁf‘ e u‘&ﬁwfﬁiﬁi%

-3

PR LT ERSY O FHEETTAREAE FBRS 4
TES o gt R AT O MPFTERAKOGHHT I F HIE

T
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By e R AIFCR -

2 6GHz 11 * 2 #f & > NEXT G Fﬁﬁgf # 2 % 3GPP 2
JACS/ISAC # 3 » #>7 ISAC 2 1 * #f £l > % 7-15GHz 2 % F &
TR - LY o B AR 2R T1GHz M AR E e B T

A B %ﬁ-i'ﬁfﬁ ‘«uxﬁ*mﬁi@‘4#§°*\ﬂIC raamgfo
R R Ex;%‘?—‘ﬁ% 2T 2024 £ 4~ £ 3t IEEE # 4 70+ B
R R S 3% P e E%%’ BEFEFHIA AN A iFEs e
BArfid i N EBRTEF T RS ZI P DT FRE T D2
(Interferenceaware radio resource group sharing mechanism ) » I i%
=% B TN 22 NTN 2% % & ;2 (sub-optimal TN and NTN grouping
algorithm ) » i it ZE8E & L% € > ;i B4R+ gL HiE 1%
BV R R o 4P T NTN-TN 435 3 607 748 &
i7dp 3GPP et ® o NIN-TN 7oz £ 5 » = 5 - 55 & & o5
R AL o

2. EIFER1 2 EARG

3GPP # % ITU-T #ZFX ¥ #ra &= PP F RF B »rdn )
LA F B - BRI Y &R SRR S ¥ R
i34 {?ﬂ'l‘%ﬁ%ﬂ b ;EL.?%L« R BRI j—*-FRZz‘rﬁ T\*ﬁ'ﬁ% | e 2 14 Y-

8 IEEE Transactions on Vehicular Technology (2024), Interference Mitigation for Re
verse Spectrum Sharing in B5G/6G Satellite-Terrestrial Networks https://ieeexplore.iee
e.org/document/10301688 http://wmnlab.ee.ntu.edu.tw/lab/publication/Journal/[J]2023 [T
VT]Interference Mitigation for NTN TN Spectrum_ Sharing in B5G_6G_Satellite Terres
trial Networks.pdf
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RELR AT A EY - PP A TPRIAATE e i (switching)

Jos B 5 o

FP 3GPP vh4 1 0 Ad - PR PRIZE X Sk o ENE
(Service and System Aspects 1, f§ fi- SA1) L * = chd & W &
TR At BEREIRGEN 0 3 i
cie o B o0 & SA LA AR
Access)iéﬁi Rt i AP dmIE N R o R - PR PRIRE REE
&G RR Ty TGN B FZ R P
2 % =g ppeie (Core Network and Terminal > f§ £ CT) 228 # -]
AR AR T B LR - PR AT 2 2 R
R R A DA BT R %k o TR G 3GPP AFEEZ )

.E ftc?e lh. SAl
Ovacol arico Requirements

description from the
user's standpoint.

Stage 2
Architecture: Overall
description of the
organization of the
network functions to

map service SA2 SA3 SA4 SAS SA6

requirements into " o 3

cohwor capabiities. Architecture Security Media M&O Apps/MC
Stage 3 l |
Protocols: The definition ! |

of switching and
signalling copabilities
needed to support
services defined in
Stage 1.

B 3-6~3GPP & fpf2 - 2i 17 R H
FoR &Rt 3GPP (2024 & 57 )

B % 3GPP 2. 6G $jtv. §= 2 ( Technical Specification Group, TSG )
197724 €55 2025 537 100 £ 11 p 2 B33 & P 4] & Rel-

19 3GPP m 1 i%/) it (74747 *”Fﬁ iﬂ’—‘—? » " NR HR2 k3 0 d 3 B < PR e (Technica
1 Specification Group, TSG) > » %] i TSG RAN(Radio Access Network) ~ TSG SA(Service & S
ystem Aspects) ~ TSG CT(Core Network & Terminals)e = > & TSG T3 271 (%] e
(Work group, WG)
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19 ¢ RANT i 2 (2025 2 6 1 ) 2
B pFERRL AT

#-4+ 5G-Advanced :

2026 & 9 *

.~ (Stage-3) i %
22027 £ 6 *

#4¥6GHE 3 &% (SI)

RAN % 1 1 it (RANI :

.
oo ta
Z_m o

- F# B (Stage-1) 4 % 12025 & 6 *

£ (Stage-2) ik % :2026 & 6 7 (&= F>=80%) ;
(==& 100%)

24

(5 &% Rel-20 57 RAN 1 1%

12027 & 3 %

TRt R MR- MR

RE) FET 2025 & 5 = TR 2027 EF - F RS

RAN % 2/3/4 1
$w B fade 2027 # ¥

TSCs
02 #03 #104 #105 #1086 #1007 #108
ul

C ar. Jun.

#109
Sep.

#10
Dec.

St25IDdef TBD  St. 2 (SA2,SA6, ).

T (RAN2/3/4: 4c™ B)) 33+ 2025 &
- %=z

Release 20 timeline

™~ 1

#M

A
7 ismeosm@

Workshop IMT-2030

SAI6G Study

I i
) RP Content def }ANACd9

RAN1

.
Rel-20 - 5GA part

RAN Completion (RAN2/3/4care)
5t3 SID def. TBD

RAN4 Perf

disc.

and compl. TBD
Now

B 3-7 ~ 3GPPR20 2
?‘7}—'7\/1)%! :3GPP (2024 & 8 % )

sace s sonsi D /518D

Rel-20 - 6G part
* RP 6G Studly(ies)
WorkShop'6C TSGs | Vi
RAN1 6G Study(ies)
SA3/4/5/6 SID def.

RAN2/3/4 6G Study(ies)

5G Advance 2 6G 7= 3 P 4

#%.5G Advance #£ F T % > 3GPP ¢ g T FD6G 47 th A

. A5

A 2023 # 9 1 I RAN#I01 » § 37 7 = ff 2
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Z 0 22023 & 12 % (A RAN#I02 233 @ > 3% 11 6G Ja 2 PrAz 4 2
Ao % B FlF o FAEIRT RP-233985 #37 6G Az d v o
2024 # 3 * (A RAN#103 R34#% 6G fn:epfe 4 cnd 0 3 § 7%
{#Fmehd e b1 2 105 E > 45 6G 7 FFARRE] » 3P 4o

T o

3GPP (976G ## 3 1 itd#-p Rel- 20 B 4538 7 > Rel-20 01 i®
FHR-RAN I iFes 5 T ITU A €8a%7 7 &%, &2 TRANF
By &% A B2 IMT-2030 48 B st sh3p 313 2024 & 9
1127 2 RAN-ITU /) i {7 > 3352024 £ 12 * 20 % 4% o
IREE6T 2AFEF c RAN W 6G AT (dr& BT 2 £2 M4t
PRArdp R KPI) - 3f3530 2025 # 3 * BT B R0 21k
EO6T RAEE

GIRIFE k3 (SA) h6G 1 & %P> 6 > SAL 2 SA2

9 B R #-f 5G Advance ¥ - FEEZ B PRELR B EES

cSAL A7 &% e 42024 £ 9 7 cn TSGHI05 € 3% ¢ 1 25

J/\ Rel-20 705G 1 1FeSA2 A7 5 & % #-4 2025 & 6 1 1 TSG#108

§3k? Ft o B SA1 (%] = (SA3~ SA4 - SAS~SA6) 3
LR B MERRIFD 8 TSG € &l o

SA16G 7 7 & % ¢z & pFRF A3 12026 & 3 7 » SA26G 4=
Th A S AT 42026 # 12 7 & 2027 & 3 7 (M4 R 1
TSG ¢ k) »SA 2 6G =1 L %2 2 ApFrF ¢ 1 2027
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20 GSMA (2024), The Mobile Economy 2024, https://www.gsma.com/solutions-and-impact/conne
ctivity-for-good/mobile-economy/wp-content/uploads/2024/02/260224-The-Mobile-Economy-2024.pd

2IGSMA (2024), Mobile Policy Handbook — 2024 Edition, https://www.gsma.com/solutions-and-i
mpact/connectivity-for-good/public-policy/mobile-policy-handbook/
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2 6GHz IMT 2. B3 2 7 £ 1 % 5 b i
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E

2.6 GHz % & p¥ 42

GSMA + B R F % 6 GHz 2 3 Rifct & » BEELD 6
GHz BB {-pFiz4 4of) 3-9 #7577 !

® 2022 # it {7 % - = 6 GHz ip|# ~ 3GPPRel-17 .4 % =

® 2023 £ IEFRFP -FFF- BRA - 02 IMT
WRC-23 F& 2 * i o

® 2024 # - HREE BRI E

® 2025 F AR T ¥ oD BT R R/ ERG -

22 GSMA (2024), The 6 GHz IMT Ecosystem Demand Drives Scale, https://www.gsma.com/co
nnectivity-for-good/spectrum/wp-content/uploads/2024/07/6-GHz-IMT-Ecosystem-Demand-Drives-Sc
ale.pdf
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6 GHz timeline

2022 2022 2023 2023 2023 2024 2025
First 3GPP Rel. 17 Continued First IMT Further Equipment
6 GHz trials specification field trials handset identification trials and available
NR Band 104 prototype at WRC-23 prototype at scale
6425-7125 development according
MHz to spectrum
completed availability
and market
demand

® 3-9 - GSMA 6 GHz % & P+ 4%
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5 iR R B R T R PR R
N EER A LR SRS
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GEO: -36,000 km
MEO: -5,000-20,000 km

@ LEO: -500-1,200 km
] ]
ﬁ HAPS: ~10-20 km
@ UAV: -100 m

Base stations: -50 m

Terrestrial networks Non-terrestrial networks

B3-10 ~ 23k fo NIN i 6

A kR - GSMA  (2024) , The Mobile Economy 2024.
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2. ¢ B2 AFHA e AL § 2

WRC-23 © #-¢ 4752, 6 GHz + X455 (6.425-7.125 MHz)
#ul s IMT #16 » 5 6 GHz 2 fi B B E %0 A# ¥ 42
Tk FUEF R FTEF S BRI AL B 6GHz AR B & IMT
* o35 GSMA 7 % & > ¥ #FE 2. 6 GHz 43 7 51700-1200 MHz
R 2 AR bEE SGH SRR S BB S HE - Ka
WA e X L RAR Y FI R B F B Bk B2 FHa kG
FORTMIRIEOAHK S > U FETHE BT HRE o
Lower and upper mid-band spectrum

1.8 GHz 2.3GHz
1.7/1.8 GHz 23-24GHz

1.5GHz 2.1GHz 2.6 GHz Lower 3.5GHz 4.8GHz Upper 6 GHz
1.4-15 GHz 1.9/2.1GHz 25-2.7GHz 33-38GHz 48-5GHz 6.4-71GHz

@IIIIIII#IIIIIII#IIIIIII HHH\%HHIH%\HH#

Upper 3.5GHz Lower 6 GHz
II)]LJ'I 38-42GHz 59-64GHz

PCS
18/19 GHz

B 3- 11 ~ GSMA ¥ #7 BEAg 3 4 fe J)
TR %R ¢ GSMA

GSMA #R% A1 & FHpRyEFEFALPHET > <
S CY EH AR 2025 £ 1 2030 & ALY 6 GHz AR s 2 @ % o

4oB) 3-12 9757 0 WA B H-H 3 ¥ 50 2025 Efjﬁaﬂ¥fﬁa%.ﬁ°
Prior to 2025 3
2025-2027 [

B 3- 12 - GSMA6 GHz #7 # Z 4.4
FH kiR : GSMA

3 GSMA (2024), The 6 GHz IMT Ecosystem Demand Drives Scale, https://www.gsma.com/co
nnectivity-for-good/spectrum/wp-content/uploads/2024/07/6-GHz-IMT-Ecosystem-Demand-Drives-Sc

ale.pdf

All rights reserved

FTEEANEE RO 58
http://www.ttc.org.tw

TELECOM TECHNOLOGY CENTER



Flot o A AR M2 A L2 R > GSMA JURH F
Fezo 2 5 2024 & 2 7 FOIEHrc AR 4R £ (Spectrum Policy
Trends 2024 ) 24 » 2. p 7 78 K kpc L A% -

(1) § & WRC-23 i-3% ¢ * #5681 WRC-27 % €41 &

"§ % WRC-23 i34 ) » WRC-23 %43+ IMT #2 £ 3.5 GHz »
6 GHz fr i H4F L 2. -2k

o S5GPreHEE L ¢ A s 25 F (Europe, Middle
East, and Africa, EMEA ) fr# & % 2. % # R £S5G IR
FriE N fogg i@ * 3.5 GHz 4 F 5

e YHEEH LT E RTITU &2 H# 7 & * 2. 6 GHz 47 £
BF % 1% 64257125 MHZ #5625 % 3 % 7025-7125
MHz & IMT # * |

o MHFEFRETTE P AR THEZENEFTRET 600
MHz #g B i IMT 8 * 5 g’ @ @ * 470-694 MHz 4 £
= IMT @& * o

Mid-band capacity Final harmonisation of Low band for digital
expansion 5G core band equality
TR R

& IMT throughout EMEA and CIS in & Harmonisation throughout EMEA, & IMT throughout Middle East in
6.425-7125 GHz CIS and the Americas within 600 MH

& IMT footnotes for APAC and 3.3-3.4 and . & Mobile allocation in 470-694 MHz
Americas & 400 MHz+ har sed spectrum in

& Footprint expansion in 2027 nearly all countries hold in some African

sation of 3.5 GHz completed

© 60% of global population covered by | @ Ha'_{__ sl
countries supporting 6 GHz IMT i ISR Ll 50 ) ed into new

& 700 MHz of new IMT capacity in 6 band spectrum

GHz band

] 3- 13 - WRC-23 $3¢ IMT #5.2 ih-3%
TR &R 0 GSMA

73k 7 M WRC-27 #2313 IMT ~ D2D ~ MSS % @ * 47

24 GSMA (2024), Spectrum Policy Trends 2024, https://www.gsma.com/connectivity-for-good/spe
ctrum/wp-content/uploads/2024/02/Spectrum-Policy-Trends-2024.pdf
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Global state of technology-neutral spectrum licensing (December 2023)

Countries with technology-neutral
spectrum assignments

B 3- 14~ 2 3p ey = prim

A kR D GSMA  (2024) , Spectrum Policy Trends 2024.
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25 GSMA (2023), Spectrum management in Latin America, https://www.gsma.com/connectivity-fo
r-good/spectrum/wpcontent/uploads/2023/10/Spectrum-management-in-Latin-America.pdf
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26 GSMA (2022), 5G Drives French Digital Transformation, https:/www.gsma.com/get-involved/
gsma-membership/gsma_resources/5g-drives-french-digital-transformation/

27 Mobileeurope (2023), German regulator consults on extending spectrum licenses instead of au
ction, https://www.mobileeurope.co.uk/german-regulator-consults-on-extending-spectrum-licences-ins
tead-of-auction/
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2 NGMN (2021), 6G Drivers and Vision, https://www.ngmn.org/wp-content/uploads/N
GMN-6G-Drivers-and-Vision-V1.0 final New.pdf
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2 NGMN (2022), 6G Use Cases and Analysis, https://www.ngmn.org/wp-content/uploa
ds/220222-NGMN-6G-Use-Cases-and-Analysis-1.pdf
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30 NGMN (2023), 6G Requirements and Design Consideration , https://www.ngmn.org
/wp-content/uploads/NGMN_ 6G_Requirements and Design Considerations.pdf
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2. NGMN (2023), 6G Position Statement: An Operator View, https://www.ngmn.org/w
p-content/uploads/NGMN_6G_Position Statement.pdf
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3 NGMN (2023), 6G Trustworthiness Considerations, https://www.ngmn.org/wp-conten
t/uploads/NGMN_6G_Trustworthiness.pdf
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3% NGMN (2024), ITU-R Framework for IMT-2030: Review and Future Direction, htt
ps://www.ngmn.org/wp-content/uploads/ITU-R_FRAMEWORK FOR IMT-2030.pdf
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35 ATIS (2023), EU-US Beyond 5G/6G Roadmap, https://6g-ia.eu/wp-content/uploads/2024/01/eu-
us-aligned-6g-roadmap-joint-paper.pdf?x44222
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40 RSPG(2023), Progress Report of the work item on the development of 6G and possible imp
lications for spectrum needs and guidance on the rollout of future wireless broadband network
s, available at

https://radio-spectrum-policy-group.ec.europa.cu/document/download/bfcScedd-al01-4e5c-aa7f-01266
f77¢c1b4_en?filename=RSPG23-039final-Progress report 6G_development.pdf (last visited 2024.05.
13).
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idance on the rollout of future wireless broadband networks DRAFT RSPG Opinion, available
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pdf (last visited 2024.05.13).
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4 RSPG(2023), RSPG Opinion on 5G developments and possible implications for 6G spectrum
needs and guidance on the rollout of future wireless broadband networks, available at

https://radio-spectrum-policy-group.ec.europa.eu/document/download/fa8ec4bd-508c-4¢c8c-93b9-2ced
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46 RSPG(2024), Progress report of the Subgroup 6G strategic vision, available at
https://radio-spectrum-policy-group.ec.ecuropa.cu/document/download/50eff3af-3ccd-4560-909f-e35¢c6
42d4cef en?filename=RSPG24-021final-Progress report 6G_strategic_vision.pdf (last visited 2024.
10.21).
47 RSPG(2022), Opinion on the ITU-R World Radiocommunication Conference 2023, available
at
https://radio-spectrum-policy-group.ec.europa.eu/system/files/2023-01/RSPG22-040final-RSPG_Final
_Opinion_on_WRC23.pdf (last visited 2024.10.21).
4 RSPG(2024), RSPG Report on the result of the ITU-R World Radiocommunication Conferen
ce 2023, available at
https://radio-spectrum-policy-group.ec.europa.cu/document/download/3d8d393b-2067-48c4-98{9-b95f
4d8ed960_en?filename=RSPG24-017final-RSPG_Report %20WRC23.pdf (last visited 2024.10.21).
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$EEL 0 2 A NATO ¢ B B2 M4tR AT iw’*
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o AFE )RR X REEIERARE -
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ZRE R RE T (4 &% %% 6425-7025 MHz ~
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Eri}"- 73 i 2 r@'ﬁ % u‘%‘ﬁu’f LS RE 1
OPﬁwf%<@Ef &?w%&ﬁ»
( Common Security and Defence Policy, CSDP ) &t
¥ B~ 7 72 (the Union’s Space policy ) * RSPG
F ¥ WRC-27 ** 7125 MHz % 30 GHz ﬁﬁﬁ;ﬁ% F]
NoosefFiEe IMT AR 22 Y o

@ 4t H oA BN s ¢ B B ( Sea Surface
Temperature, SST) Rl & & * > BHBH s i § #

10.0-10.5GHz (% 2 % )

¥ o
® ik \i* PIE AL B RIERY R E T
F (& 3 1 4plh B 4patap i ) RSPG R B+ F 4

#- 10.0-10.5 GHz (% 2 % ) #pf % 3% IMT ;

® d WRC 23 B W BT H (footnote No.
5480A) REFELE B IRFR T R E IR ILE
TR E RSPG FRIE 2 R mistﬁwh’ = *g
A /T 0 &2 6 RantF e LR R
IMT -

T4 kR © RSPG (2024 ) , RSPG Report on the result of the ITU-R World
Radiocommunication Conference 2023, available at https://radio-spectrum-policy-
group.ec.europa.eu/document/download/3d8d393b-2067-48c4-989-

b95f4d8ed960 en?filename=RSPG24-017final-RSPG_Report %20WRC23.pdf (last

visited 2024.10.21 ) .
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UG M2 % » F 35242025 2 6 7 &% (U6 HEE DL L
2 ) (RSPG Opinion on long-term vision for the upper 6 GHz
band)- 7 #& & U6#g EL2 ¢ * »xF > RSPG %17 fx i% WAS/RLANS
2K % 3 5945-6425MHz ( r Lower 6 GHzband » 5 L6 #f £ ) 2_ 4%
FEiTEv®k FELE CEPT ApMATHL > 40! ERFTH T
&+ i 5 PR 7% ( Wireless Broadband Electronic Communications
Services, WBB ECS) ~ WAS/RLANs & %7 & * —Ff 2. E FBEEIT
st s s ¥ (UeEREDmEILLT) - S ES R
L2 R L Uiz ) -

RSPG** 4 & 7 % 8 p &+ V#4312 f* ¥4 & (Questionnaire )
*30, W g 78 /F T 3 % ( Mobile/Fixed Communications
Networks, MFCN) ~ WAS/RLAN 12 B i 4 2 2 UGHEE F G i@

w%Hi’&ém*égﬂ%%U6ﬁﬂiﬁﬁ%ﬁ»ﬂﬁ
A ﬁ4%§\¢¥*&%w2r 2ZHEE S AENER LS
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71 “iit DRSPG P 9 5 43 6G 2 " s 2 4% F e e
Fho T A2 6GEME AR c LR RSPGiT# 2 7€ 8o
¥ 3 I8 6 GHz #7 £.(5925-7125MHz ) 5 # B ;3 £ 8> £ H 4 WRC-
23 B AR (RA1.2) 2 F B %% 1 % 6425-7125 MHz( % Upper
6 GHz band > 2 U6#f £ ) & IMT ~» m &P~ % %2 (WAS) ¢ 42

49 RSPG(2024), Work Programme for 2024 and beyond, available at
https://radio-spectrum-policy-group.ec.europa.cu/document/download/c87dc40a-3221-4842-98af-eb62
5d3557d2_en?filename=Questionnaire U6GHz-2024.pdf (last visited 2024.10.21).
50 RSPG(2024), Questionnaire on Long-term vision for the upper 6 GHz band, available at
https://radio-spectrum-policy-group.ec.europa.ecu/document/download/d4e46670-313b-4bac-8d8d-760d
92f4649b_en?filename=RSPG24-008final-RSPG_WP24 and_beyond_0.pdf (last visited 2024.05.1
3).
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31 ITU(2024), World Radiocommunication Conference 2023(WRC-23) Final Acts » available at
https://www.itu.int/dms_pub/itu-r/opb/act/R-ACT-WRC.16-2024-PDF-E.pdf (last visited 2024.05.1
5).

2 The white house (2024), Joint Statement Endorsing Principles for 6G: Secure, Open, and Re
silient by Design, https://www.whitehouse.gov/briefing-room/statements-releases/2024/02/26/joint-st
atement-endorsing-principles-for-6g-secure-open-and-resilient-by-design/
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53 White House (2023), National Spectrum Strategy. https://www.ntia.gov/sites/default/files/publi
cations/national spectrum_strategy final.pdf

% The white house (2024), Joint Statement Endorsing Principles for 6G: Secure, Open, and Re
silient by Design, https://www.whitehouse.gov/briefing-room/statements-releases/2024/02/26/joint-st

atement-endorsing-principles-for-6g-secure-open-and-resilient-by-design/
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7 4% %k - White House (2023) » *F 7 FIZ o

S TRRIEH K FHhr RS 2 Kok P 2 BER 30
TR RE T EF R ? 12 5 ( National Telecommunications and
Information Administration, NTIA) #2024 £ 3 * 12 p %% T K R
#2 3 vk 7 »5 3+ &  (National Spectrum Strategy Implementation
Hm)Jﬁ’&%ﬁﬁﬁ—ﬁﬁﬁﬂﬁ’?iiﬁﬁﬁﬁﬁ%

(Outcome) ~ & # # = (Responsible Agency) * fg3 4 i(FpFRF >
T3] d4p kg 35 4 H = (Contributing Stakeholder) - H p % 4r# 3-
16 :

55 NTIA (2024), National Spectrum Strategy Implementation Plan. https://www.ntia.gov/sites/defa
ult/files/publications/national-spectrum-strategy-implementation-plan.pdf
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% NTIA(2024), Advancement of 6G Telecommunications Technology, https:/www.ntia.gov/feder
al-register-notice/2024/advancement-6g-telecommunications-technology

57 CSMAC(2023), Report of Subcommittee on 6G, https://www.ntia.gov/sites/default/files/2023-1
2/6g subcommittee final report.pdf
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3.6G % > 1% BB K AL

Bldo: B p RE AL REET 66 R G LT 2
fﬁi&ﬁﬁﬁiﬁiﬁi;ﬂﬁé‘i?i% BRI B S 5G ¥
FOGHFZ2 Bhio B FrRARERE LT >RPILRE
T A AR E A ?%%6G4% FER 6G PiF™ X 42 FCEL S B e
T XEMEPRIEZ T2 6G KK E R GRS 1 E 6G 4p B
AE2L R B RARITEE

4.CSMAC# 4 2 F 4R

%C%MC(NB)%%#ﬁ%W&E%@ﬁﬁ\@ﬁ~ﬁﬁ=
i R P 0 NTIA BoR 3232 A A 8 % 2 23R F &
LR oo blde ZARE Y BFE- HIF A ARBIRIRRAL S 6G i
B FF L L E A REINE ERHREFIE G P E DT AN
BELE -

R RMGEE 8 % 21 p Ak o NTIA X 4c3] 43 plkp &

i‘n AFEE - AFEWE 2 BTy ﬁﬁﬁﬁiig ’?ﬁifﬂ,@fégi

o &7 b it NTIA #r g A iciakiE > v L % Jﬁ:ffvj‘*v:“ 6G 7z
AT Y R ARG v ARy ‘&»fﬁﬁﬁmﬁ’éﬁ =&
F-REFSEF L Bl Bt 2iadc AFE A4 TR B
ﬁﬁ%ﬁ%Lﬁﬁ@ﬁﬁﬁﬁﬁ*#fﬂ£§°$ﬁﬁﬁﬁ?’i
BIFch ™ % B MIAEMFE 2 v s pM AR L s 2 Sy &
R R R R T T

58 NTIA(2024), NTIA Receives 43 Comments on 6G Policy, https://www.ntia.gov/other-publicati
on/2024/ntia-receives-43-comments-6g-policy
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o FRFEATTEROG R E 2 Ep I LT RAAEZ
PR ARPRE L F DRERIRIEZA AP N E 6G B E
LB AFEE -

(=) 6G B # R ARFT 47

FRE G AERAS 2P (Alliance for Telecommunications
Industry Solutions, ATIS ) 72 F NextG 8 ? (NextG Alliance, NGA )
302023 # 8 " g L T6G A Y £ F1% (6G Spectrum
Considerations ) | 3 & gt 6G mREA RO &R EBERL 3-10
GHz # 10-30 GHz # B} > 2 & 7 o 10-30 GHz § B p  4c 47 38 -
*acRE R L F i F ) (coverage) 2 % £ (capacity)

AR L Ao d WA R RRIEF G ( F HF £ (capacity) F
FOFRERFET e g RRAFAF R F R THRELFHE
@ 7-24 GHz #g B B & % Bt — F R4 o @ FCC 2L A Jessica
Rosenworcel 7 & 2022 &+ B 7# i 7 ~ ¢ (Mobile World
Congress, MWC) % 7 »FCC Z & = T E B 3] > 2 & 7-15GHz =
R nl R R &k E 4 Rl (coverage) S EC i 6G i * o

45 FCC a5 £ B € (Technology Advisory Council ) %
2023 # 8% 17 p#F 416G 1 17/ 2= %2 (6G Working Group
Position Paper) | ® » FCC & &= 3 ¥ ¥ g eh 6G iFE A EL &

1.6G ¥ & A
(1) 7-15 GHz £ 15-24 GHz

FCC ¥ & ehiziE 47 ¢ & 10.0-10.5 GHz 2 12.7-13.25 GHz-

L ek ﬁ g e D PP L FETES > § F 8 6G HATA KA R X HRT 6
G H s T

0 FCC Technology Advisory Council (2023), 6G Working Group Position Paper, https:/www.
fcc.gov/sites/default/files/Consolidated 6G Paper FCCTAC23 Final for Web.pdf
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’a‘w"ﬁ’ & WRC-23 en% 219 543809 » ¢ BB FL REFH T
(International Mobile Telecommunications, IMT ) 2_ ¥ * #f L o 3
> ,éiﬂz g g FCC @ "$ 12.2-12.7 GHz 1% % i3 EAF 020 e &
FCC - i»;x #4371 2 ( Notice of Proposed Rulemaking,
NPRM) FFCC-23-36; p]e #-12.7-13.25GHz 0 » ¥ & o

LR BB § i o d I EFRERT A H U] 15-24
GHz#E e A v B & > F|pt 4 ?tléfsé ¥Ry 7 7-15 GHz
AR > R EP ER A IMT § Ro37 5 E ¥ BATHY
At~ =R 5% i S00MHz ek it g T

"

kRIS VIS 5 =SV

B

) >110GHz

T
7 £ 476 10 GHz S % > Fpt 775 & *° 110GHz 9 & - #
@ oo igE ¢ wikf7 1 THz %7 3 > 110-170 GHz i £_6G i 73
WEET AT

£

PARERGI R 6G ™ » o IHF KA DY BT R
F

jul

|

HWEEL e S BT L BT B ¢ 2% 110-170 GHze

2.6G 2t & R4

FCC 7~ % g #-% & 14 (integrated ) #£-4 5 % & (Non-terrestrial
Networks, NTN ) #7 B & 6G i# * » %@ &l /i >t 900 MHz % 80 GHz
2 F o d SWRFUETOFF > T AT PR s LS
186G & * o

CSMAC 2z 6G | 2% f ¢ 73 2023 E 12 P g fandpd v
F36G ¥ ap i Mg AL %lFl“" ’»jjﬁf""if&ﬁ—%@? '77'; » B
mAERMIzZ ERiP R P HEN T ISGHz 2% 5§

1
- H i

A ~

81 ITU (2023), Final Acts WRC-23. http://handle.itu.int/11.1002/pub/8225d4{b-en
2 4y TR FHEH Kk, 0 FCC #-12.2-12.7 GHz # B 7 & Gk JRA: > T AR~ 2 H 2 F
THPBNLHABRE* (fixed licensed or unlicensed use) -
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MBI R 4 B St G R 7 1 % sub-THz #473 » R =
PREIEME B2 Y o IEREE Y Vv 5 RS o CSMAC 444

6G * MR 2 F e B * 0 - A {TAeT L

(1) MAg B
d 3 MO B T ¥ ¢ AP § P4 > CSMAC 5 MUF A T 2E
6G ¥ & P * PE BFE o A CSMAC + 4 ) > § 43 A4k
e pE (et F RARAFC GER)  FAET AR
(carrier aggregation ) fi’ Fm sy @2 (multi-radio connectivity )
RATHH B b— Az B4 F TP R Ime
MAFEAEH > Sz i ket 2 AR R ERERGRE (TR FEL
* i (Mobile Satellite Service, MSS ) ) > 14 53+ & ik F ik i)
2) ¢ &
d P BRI AR ARPFLEEaEFR - 7 EZ2 28
(contiguity ) > F]pt F Akl 5 6G B o i (¢ nd ZAEEL o
REX DL P
WAL G T é"z@-ﬁ%ﬂ?‘:fé“‘%ﬁi? B A g\g’v—'iﬁ“‘}&-ﬁ% ’ ﬁ_ma\ FEL

o RARE R G B "F 4k is (information shower) |

R

SR dgIE L o T b - MA T AMEH I FEPHELL o

(4) sub-THz ¥? THz 3§ £

WA H T RS E (backhaul) ~ BAEERY (BT 7)

3 A5 PR7% (passive service )

Bt 6G 4 4 &g ehi * (dedicated) & £ 3 452 » CSMAC
42 4% 5 IE BT 6G M B et ik

@ gt THZ A 5 5 ACRIERLE SR B 84 20 | Thps T @l & -
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A.NTIA J522 FCC 2 L m2tgip & 17> I L FIP0H & 3 o
o ¢3¢ AEE 2 OS5GHz 1 FHEEC -

B.NTIA &3 * 538 ¢ & 17> fad P4 & 2x & (acquisition
reform ) £2 % 11 o {34 F]> & @ ﬁﬁ%%émﬁfﬁﬁé?ﬁﬂ@i? e
3 ARE B @ AR MBI R R 2 OAEE A e o

C.NTIA f 22 i 2R g8 4 & 1% LR 3 LAV H L (spectrum
compendium) - 3§ 4t { 3w 22 LA winff ot Hiedf (o ¥
A ERIVE U N S AR e A

HBEZ 7125GHz M > 35 s THz # 8 -

D.NTIA ek B~ & i i 3 £ 3 {0564 13953 o 4 S chgd b o
R EE B S OE FH (AR s A
Fehk®) o

E.NTIA &2 FCC & (%> 25t 6G ** THz #f# 2 £]37- % ¥ THz
AFR BB i 2 F (T BTN R B NTIA 7 % B3
% (waiver) & 37 /b e LSRRI B 45 0 L FAp M iR £ 12
g o

¢ % CSMAC (2023)" #£5 M1 £ 443 i (toolbox approach) | °
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=~ BEF
(—)6G FER &3 B Koz il

CFULGHEZFESL > BRUEG @45 A (Office of
Communications, Ofcom ) #-6G~ Wi-Fi7 & 3785 jir7 | 5 £ £ 5 B
Lk TR ATH LG o

(& S RATH2HHELHBH #)

Ofcom *+ 2023 # 10 * 18 p 2% (A& MR FAE 2 M H ¢
W2t = #)  (Spectrum management for next generation wireless
broadband: a discussion paper) ® » #-6G ~ #7£ * i Wi-Fi ( &g
Wi-Fi7 218 e Wi-Fi i)~ 2b 5 i 5 dara pes| 2T =

£ & % 54 (Next Generation Wireless Broadband, NGWB) | >

2

e e gL T A2
(1) BB* F5

NGWB 2 & * 8 5 = Ll GATR 2 5™ > il
AR 2 FTEIRGE (4ot B AR s 2 e d ) o E g
NGWB- 3% i# NGWB 2. § f2& p &3 > 12 8 % NGWB

5EP N ISGHz T 2B (FZME Y @ 4 i % 29
EHFP) 02 NGWB 5 2t BIgb - B4 3 R 7
AR FIL 4 R 3 NGWB 423 3 MR L2 £ & 12 -

(2) WS R P2 gl E AR

% F pxf#id-w i 2 PR Ofcom A 3R ¥ ¢ Ty i Jis ME ¥
£3 5 P0s 0 @RS (A 0 27 BH NGWB 2597

% Ofcom (2023), Spectrum management for next generation wireless broadband: a discussion p
aper, available at

https://www.ofcom.org.uk/ _data/assets/pdf file/0036/269784/next-generation-wireless-broadband-oct
-23.pdf (last visited 2024.05.16) .
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o A
pual

>z
NS

Q) #RHEHE IR

S0 R LR A %ﬁﬁww@NGWBz

L7 1 Ofcom #f 1R & BT ¥ 24 3 M - 4
o MERITHMIEAZELR

BRALE ORGSR S Pos LR R, 2 S E

S BB % o) o 4o

. 3.8-42GHz ¥z 2

Ofcom ## #&48 #- 3.8-

\"I% % 5G P—"ﬁ’z
HT A~ T E4AR)

3%

42GHz 2 #3% % 3 2 35 d #2354 2
PR R MY R K (fEh

Lk =—§'I§;§viﬁ“5G&P—"ﬁé°

e SGENAAEREZRIIZH

Ofcom & E%],?u 5G ® ¥ ,ﬁJtP i a2 3 g
L3 5G &3 FREY T8 *iiﬂ’%:%gaﬁm

X
A

f ¥ * 1 % 32 B (local networks ) # &

AT e Wi-Fi ¥ B2 U6

Feru s BEP B e BANIER 6G & i3rE A (NGWB) 2

R R T FLRY] 6G M F et - Ofcom 3 43 ¢ 12
LR AR 5 6G % B 2 I3 > 5 Ofcom ¥ ¥ 3 6G % E
R GEEFAFEHE R PSR TR A S

o

R0l £k S RRILE WARLIG & L B
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2.3 T38-42GHz £ 3 £BRE | 4IEZ B

SUEGEMEHE R R Y > TR T EaMEERETY T R (local
wireless connectivity applications ) > Ofcom ** 2019 & % (12 4
GRRAIE EREAT D TR PR Y X 3 ) (Enabling
wireless innovation through local licensing ) < 267> 32X & % &P~
PR B2 1800 MHz £ % 45 £ (1781.7-1785 MHz £2 1876.7-1880
MHz = %) ~2300 MHz + 3 #7 £ (2390-2400 MHz ) ~3.8-4.2 GHz~
26 GHz # £ (24.25-265 GHz) 1B 4 & £ 47 3@ % » | P iz
LA B MUK WA FHBEY SRS F2L L
e & HrT o

%3-17~-2RHEAFHBE ¥ #FHPrRE

4 74 5 R L i L
R L 3T r)i S L , .
" e SHEr 2 HhiEH - A d o AR T
A #;%%E’**“,,_—4J_SO—} F147 4= B P zz'ﬂixﬁﬁa Zf&:i"ﬁp B
FET L AR LT - ' } E
« 1800 MHz £ % #f £
R |« 2300 MHz £ 3 4 £ + 1800 MHz + 3 #7 £
#E | e 3.8-42GHz + 3.8-4.2 GHz
« 26GHz
o AR R 2. F L E MAEP (Fixed
. -2 /i'_'_.jz
g e pEL R Ylg;iss, AC(?S;F\ZA; e ;ii A
° —~ Z_ ’ {nd’ TN =
‘rf_fﬁﬁ, ° hi ,d P\ f’ffh/\l: ‘?’7)‘%} i_ L ¥ 3B ) 7
2NN S ¥ Y

T kR - Ofcom (2024) , Shared Access Licence Guidance document ©

B o (= AR HEEEAm T ) A7 3.8-42
GHZ L Z BRPHRBLZEFRP v FENH SR 2PHFEE X0 T
BHAMLER AL 6G M Fmac {2 5% ki Fl AL R

% Ofcom(2019), Shared access licences, available at
https://www.ofcom.org.uk/spectrum/frequencies/shared-access/ (last visited 2024.10.21).

%7 Ofcom(2019), Enabling wireless innovation through local licensing, https://www.ofcom.org.uk/
siteassets/resources/documents/consultations/category-1-10-weeks/12995 1 --enabling-opportunities-for-
innovation/associated-documents/enabling-wireless-innovation-through-local-licensing.pdf?v=324096
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* 5745 3.8-4.2 GHz £ 3 25~ B 2. .
(1) (L#FHer FHHFL R FH2 @)

3.8-42 GHz = % &P & 5 Ofcom fiteded 2. & % > R
Ofcom fiffe M~ =@ % ¥ G2 45 5 100 MHz > &
Ofcom % 4 *73f 5 (740 MHz 7 “TZ 5B &7 L Z IR 2 *
= g 0 Flpt Ofcom »+ 2023 & 11 # #F (A 4F8 4 2 3453
Z_# % 3®xig < 2)  (Supporting increased use of shared spectrum )

68

o

10 MHz 20 MHz
30 MHz

100 MHz
(80%)

B 3-23 - ﬁH84ﬂﬁhﬁ&*ék%ﬁ%ﬁf§?%%

"!
74 kR - Ofcom (2023) > Supporting increased use of shared spectrum °
LA L 2023 # 10 7 26 P o

=

Bt 38-42 GHz & 3 BB B4 - (L #FH 2 347
H2dripEe ) HNT S ko

"gh‘{

s BRAC X1 IAERBLE

5 ERFR/Y R0 Ofcom 2 % B33 & 3.8-4.2 GHz 2

% Ofcom (2023), Supporting increased use of shared spectrum, available at
https://www.ofcom.org.uk/ data/assets/pdf file/0017/272051/Consultation-Shared-Access-Licence.p

df
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<< #E‘%T”"P% *E:%g>> s e ! F’i ) S as %}iﬂ ,{“‘ig&:’ig 1—,;37;% *
BoRERY FWR /2R 2 B E S e R AT
:l'

7o

£3-18  # R 3842GHz £ 3 HFHET 2 28 N ki

3.8-4.2 GHz |
RITHASH —— B |
B IEPHE | EIES |
R, RBEBHEORBER  EXRSE FRERHMENHEER  UASEABRBER %
7 A ER T ETHE - EEFMTEBALL(N ratio) -
ZERENBELBREY | TERENBELRREY
HmEL ZERENEZBNHE BonE SEESR BNGESE SEER
(height)%31.5m - (height)&3m -
TFRH#ALE -6 dB +3dB 0dB
fRERFRE
(Protection Threshold) =<7 dBin S8dbm A
FREENZIEH
(Building Entry Loss) 12de (4dE

T kR - Ofcom (2023) , Supporting increased use of shared spectrum °

% 3842 GHz £ 3 BPREBE LIS FNRET R
:T'\i'b%ﬂj IS HBAHR Y RS B AR G 2K
£ > Ofcom &% 5 3.8-42 GHz 2 £ 3 &P B F * (G
$TE) o EHAK L

-~

o P FO BT Fe Ao 4 fE SR ) f‘»{f‘("’ﬁf;

o M {7peih Fl 2 % (Administrative Incentive Pricing,

O MiTHFERBFHEE B4 BAFE (1800 MHz ~ 2300 MHz ~ 3.8-4.2 GHz ~ L26 GHz) - ¥
AN

e SRR G Ofcom ¥ dF2 AR R ¢ s R AL T S0 F 2 {A P RPN F 2
z_ fA 4 % (base stations) » I & *Tf| A £ B F (5 F*A4]-% ¥42:8 EIRP 24 dBm) -
4{‘/\4}_%% ko i e

PR RAR D RE HWL*E— A i > A 4T FHE s nomadic & FE L hpad 0 - LR B
LR FE R (4 FA4)-7 {74238 EIRP 42 dBm)

T4 k& - Ofcom (2022) , Shared Access Licence Guidance document, available at

https://www.ofcom.org.uk/ data/assets/pdf file/0035/157886/shared-access-licence-guidance.pdf (1
ast visited 2024.05.17) .
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AIP) &7 2}
o RRBPAERITAR R R ARE o
%3-19- #¥F3842GHz £ 3 {RFRB2 2R T * 4

> BRAR2 3842 CH HEERMN By FEEAT(EN : HHF)  MI021ER , 28 : HELHOBMN1:41.72

) ﬁn 10MHz | 20MHz 30MHz 40MHz 50MHz | 60 MHz 80MHz 100 MHz

RITRE 80 160 240 320 400 480 640 800
BEIETHER | 80 | 160 | 240 | 320 | 400 | 480 | 640 800
HEEEINE 80 | 160 | 240 320 400 | 640 1,120 1,600
BEPIHER | 80 | 160 240 320 400 | 640 1,120 1,600
iﬂﬁ(%g;)l}]$ | 500 | 1,000 | 1,500 2,000 2,500 | 4,000 7,000 10,000

v

AEESAFEERAZRAR  BALERIT - SPRZER  UHEEPIIEANBERNUGISNGLEM -

74 kR ¢ Ofcom (2023 ) , Supporting increased use of shared spectrum °
i HELZES
Ofcom *% 2023 & 11 * 23 p #4312 (A #FH{4v & S AR 2 12
P ) 2 ol TR o AR 2024 £ 20 2
Bl XFREATEAR PERALT O AT ERESRE
CEF=RR RS X @i’%faﬁﬁmo

70 Ofcom (2023), Consultation: Supporting increased use of shared spectrum, available at

https://www.ofcom.org.uk/consultations-and-statements/category-1/consultation-supporting-increased-
use-of-shared-spectrum?showall=1?showall=1 (last visited 2024.05.17) .

BB EAEE KAl 130 All rights reserved
TELECOM TECHNOLOGY CENTER http://www.ttc.org.tw




£3-20 FREEJIZ M AAHE I HHL ERLLEE

$13 M 1 <

—h

[E R Ak

V1rg1n Medla 02 #RR 7\ b i@ % it & IR iT RS
B3 (BBC) ~ Meta

e Ofcom * B#:g @ * —“‘Ff

] = ﬂ';;ﬂFﬁ‘%fﬂﬁﬁﬁ’Fﬁ'{-%ﬁ
243 % 1-
z@%ﬁi‘é‘% e WRIE RS s FiE R
¥ Y B
S0 RRELYER gffﬁ EARE LS
(GSOA) » Nokia

o EEEFAPRHG R
H R R AL &3k
Ofcom B 4% 7 b 3\ e
AR RIE TR IE

€= ! BBC ~ Meta - . o
fSOA S EOMHE B R B E o RiF g ORHEEDE T

( Eutelsat Group) L
- AEWEFI P I3
BB ER D RN S
fRi= & 2- 3 ﬁi?%m b4z
RELH 5 % ¢ BT ~ Virgin Media Frh R
02 * AFEFRERT (40! & ﬁ'

R T
Y S BRELE R
b Ofcom ,i*utt Y REF7 2R

f—r‘%"& o

74 &k - Ofcom( 2023 ), Consultation: Supporting increased use of shared spectrum

SUESTER DS S S TR R SUEN
:?%O&mnaﬁ384zmh EEPHBA R AT
ﬁ;‘gf/?“A%"%’?J‘%‘Tgﬁga*ﬁaﬂ'l‘jgg?vﬂ1453‘1%%-#&?\#{%3&

*IRALF TH o 0 TR Ofcom &€ 3L A2 Ap MR AR o
(2) (=~ = FHHERZ)

EWE LT M A 2 Z Lo Ofcom 3t 2024 & 7 7 24 p g
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2+
=

Fw e 27 Ofcom 7 % #32% 10 e 33 SR 5 AA2
A0 ST SHELIRBARY CRERD S TR F
FA T Sl o BT EE 2 304 0 Ofcom i R 7 K3 B
MEEY HARBLERYY AT HITM AL
Ofcom T3 #-A g F @ # FRWAPM AR > ¢ 7 1 %0 g
FOORFRRLY G (R R R R R G
#1) ~ e g (o] 100MHz) ~ £3 fré’%’f&“’ig?\f Porh
HEBERF® » NEFLEBRPERER HIHBLBFERY -
ARG H Y P FREHR 2 AT % > Ofcom 3t 2024
T3 24 PR OB ENGTE s ARG 2024 &9 18 p

A

(Q,

WO
Bt

#3-21~3R3842GHz £ 3 HFHRLERF * £ (2024) =

> BESR7T%2 :38-42 GHz ;F‘H)zﬂtﬂﬁﬁﬁﬁﬁ%(ﬁm W) KI021ER . K% : FEHLZM1:41.72

) e L 10MHz | 20MHz 30MHz 40MHz 50MHz 60MHz 80MHz 100 MHz

RITRAE 80 160 240 320 400 480 640 800
BERETHZR | 80 | 160 240 320 400 | 480 | 640 800
HEEEHE 80 | 160 240 320 400 | 480 640 800
WEPIHER 80 | 160 240 320 400 | 480 640 800
HEEPIHE 160 | 320 480 640 800 | 960 1,280 1,600

;u* #L %k ¢ Ofcom (2024 ) , Expanding Access to Shared Spectrum, °
THLES -

I Ofcom(2024), Expanding Access to Shared Spectrum, available at https://www.ofcom.org.uk/si
teassets/resources/documents/consultations/category-1-10-weeks/consultation-supporting-increased-us
e-of-shared-spectrum/associated-documents/statement-expanding-access-to-shared-spectrum.pdf?v=37
0918

PO EGR S § RSCR Y WA SR G dR o B S o f 055 - 8 Ofcom 1A
mﬁlﬁ $3.8-42 GHz £ 3 PR * #3525k H 558 o T4 %k © Ofcom(2024), Shared A
ccess Licence, available at https://www.ofcom.org.uk/siteassets/resources/documents/consultations/c

ategory-1-10-weeks/129951--enabling-opportunities-for-innovation/associated-documents/shared-acce
ss-licence-guidance-july-2024.pdf?v=381319
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Ofcom [ P>t 2024 & 7 % 24 p { #7( % FRPRS
#) (Shared Access Licence Guidance document ) 7 » 33 £ 3.8-4.2
GHz £ 3 BPHBF Z 2 2A 3 38 sa il % Bk 5 o dk o
RN E AL B e k2 PR AHLERR -

4 3-22~ ¥ 3842 GHz £ 3 558 B2 HjwiE 2

3.8-42 GHz £ % P34 BB %
M FRE RN
FZENZE R AL ASR
_#_;j_:”ll Z'.:!'-P + 'ﬁ"?*?fﬁ o
1= é_%ﬁ%amz\ﬂir‘s}ip\o N A% Ve
4 % % 10 MHz ~ 20 MHz ~ 30 4 %Wl % 10 MHz ~ 20 MHz ~ 30
FAEAR B MHz ~ 40 MHz ~ 50 MHz ~ 60 MHz ~ 40 MHz ~ 50 MHz ~ 60
MHz ~ 80 MHz ~ 100 MHz - MHz ~ 80 MHz ~ 100 MHz -
(% - &4» %2 EIRP) (% - A% %2 EIRP)
A¥ 3 * ? P& ~"“ i %> 20 MHz : 24 %”ti‘ /ﬁ:ﬁxj*“i\ X 20MHz : 42
P dBm/= - $ s dBm/#* - ?i}i ;
N % §\~ A #c= * 20 MHz : 18 dBm/5 %”ti‘ A #icx »> 20 MHz : 36 dBm/5
MHz - MHz -
TRP™ : 28 dBm ( 78/
BT nomadic )
B FE 28 dBm EIRP : 35 dBm/5 MHz ( #:§ * 3%
EPEEED

74 kR ¢ Ofcom (2024) , Shared Access Licence Guidance document ©
(=) 6G 7% :E 3 B R A7
€2024/25 & 1 T3+ %)

p 5 Ofcom #*. ﬁé”)j* 6G 2 B* HHEMF T 7G> T
A2 6GE R F B oL Ofcom >t 2024 & 3 2 2 % (2024/25
#1173+ 4 ) (Ofcom’s Plan of Work 2024/25) 7° » £ 3.3 &~ B4 5&

73 Ofcom(2024), Shared Access Licence Guidance document, available at https://www.ofcom.or
g.uk/siteassets/resources/documents/consultations/category-1-10-weeks/129951--enabling-opportunitie
s-for-innovation/associated-documents/shared-access-licence-guidance-july-2024.pdf?v=381319

74 % g 8474 % (Total Radiated Power, TRP)

75 Ofcom (2024), Ofcom’s Plan of Work 2024/25, available at

https://www.ofcom.org.uk/ _data/assets/pdf file/0020/281630/Statement-Plan-of-Work-2024-25.pdf
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Reduced total load for
3 GHz band in areas
where 6 GHz coverage
also present

3 GHz serves users further
away and deeper indoors;
Wi-Fi on 6 GHz can serve
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3DEP R F 4.2 * GeoTiFF #:5% kiEi3%» 4p b 2 5¢ #ﬁﬁi&r
Bl 4- 3 #75¢ ° GeoTiFF &_TiFF95:h— fa ;8 ¥ & > #-raster data
Bre Seanfd] 2 BN e BB > & TIFF 6.0 %k & ¢ raster
data P B3 IT SRR foi LR £ ¥ T o GeoTiFF < i+ #-i7
TiFF 4= ¥ ds i ch~ 2 %45 o GeoTiFF #:5% # * TiFF tag *
fo it 27 TiFF Bk Ap b chB #2 4, » g ke W8 Kk p Fh =+

G~ TR HER PR R AEFENEERS

GeoTiFF # * "MetaTag" (GeoKey) = ;* » 1* TiFF * &
Wz TR AT R DRSBTS BTAAFHE L 6 B

% USGS (2024), 3D Elevation Program, https://www.usgs.gov/3d-elevation-program

% GDAL (2024), GTiff -- GeoTIFF File Format, https://gdal.org/drivers/raster/gtiff.html

% Fileformat.info (2024), TIFF: Summary from the Encyclopedia of Graphics File Formats, htt
ps://www.fileformat.info/format/tiff/egff.htm
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=7 tag (33550,34264,33922,34735,34736, 34737) > 4opt - %
AT BT G R T

ook e ] Geoboubla

f | - ]
Directory Tag| -- ParamATaT Pouble Values :
] 4 a3 "
Tag 34735 E Tag 34736 Value 0
4
Type sworr | | Type DOUBLE vilie 1
B variablos(»4] | ND = Variablel
Orraer ! Orraat Value ND-1
| L
| [ aGeommcii .
Gaokays L] Qeolmcll ascll Values
H | RayDir, Varsion | Tog 34737 Valua O
1 J S
& | Eay Ravision Typa ASCIT Value 1
[ T ————— D] e
Minor Revialon WD Variablea | |§ | +eeens
E -
R | Mumber of Koys | offsat Value ND -1 |
L Kay ID on [ota type i
| 4 =1 i
i |TIFFTag Loomtioh
1)
a ; Count
] 1 i
VOlUG_DETBAL [
o —

B 4- 3 ~ GeoTiFF 3% % 4

FH &R AP ER
2. 1 MW T wikfoe

4t d BT R PE o F 63852 OPEN AFC p 2%
1‘;&;\% TS T =R g %%?Jﬁ?ii?ﬁl? S X
PR A TR R Y DR KRG T A R

® TWD67: Bsx < gip|2 = & p|E 2 NPl e i o

® TWDO7: 4| * f&Fh % i=ip| T g5 & > At E 4T WGS84»
H_P oA R R R kAL o
OPEN AFC & * g & % %t 2 WGS84 ( World Geodetic

System 1984) 043¢ » £ 2 B % 5 GPS @ 4] T F AR
if{,’«b]iP\NCC %?ﬁzﬁﬂdi FQI'JLCJJ‘E-»L":F’%'?E’%

% National Geospatial-Intelligence Agency ,World Geodetic System 1984, https://www1.nga.mil/
ProductsServices/GeodesyandGeophysics/WorldGeodeticSystem/Pages/default.aspx
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Mz AL WGS84 Bk i Sio Tt AT E 1 WGS AR X
MGIERBERF - AR BAST DR 0 APM T e
% 4-3

24-3 2R252EFF

,J.:;%%I_?] EHRETEP £ Z G4
¥R R R 20M*20M
7R &R iP5 B AT 1/5000 & & B ~ AR R0 Rl 1T
o s WGS84
R Maplnfo *. TAB #§ %

A B PR e A AC ) 4- 4 ST o BB OH R O BB T & A
(TAB) % i Maplnfo #i# # 4% 5 GeoTIFF #5% » v - f8p &

LA A5 o £k Open AFC ¢ MBI T~ 258 15
R T 3DEP g & LN R 8 B B R anE
AE > RigENFIpLOBFTFTHRE -

Maplnfo #5& = OPEN AFC %4t
EABE R BREERE g ' OPEN AFC E AZIAFCZ
(TAB) (GeoTIFF) : : EZ@ERTE HkE

______________________________________________________________________________________

®] 4- 4 ~ Open AFC #& 3 /in 42. ]
TR kR ATy IR

3.EARMFTETHRAE
%S N ud P Reg R (25.0427,121.5596) 5 B d
Fod A A B Rtk R 3 25ON i R Ao Bl 0 10k 56 iR
#A B tiles NFREFHE o A RPN 25 R LS 121 Rr
A 20 B KA 121 B e % BIAG 0 % OPEN AFC shgf & T &
n25el121.tif ﬂfr n26el21.tif » 4o% % 5L = # F BB )I‘wg €8
LOG 5 fli&n BAh & o
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| 120°€
121°E

27°N

6°N
26 °N x 121 °E-
(n26e121.tif).
RS5°N
25°Nx 121 °E:
(n26e121.tif)-
24°N
23°N I-

W4-5 % Wi
TR KR AR
P HERE ST PRI T AT KA K¢ % * OPENAFC
Virtual AP ## 30 i€ 7Rl A S 4 BRI F R4 4B T8~ £ F
B (25.0427,121.5596) vt i S 4ok 4-4 277 > VR
TR TR B -

S
I

LRRT OPEN AFC P £ B

hAEILF 2@ B 1 & 8 T AFC Engine &3 B~ /2 c0 ) 3
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%%ﬁ%ﬁ;‘f‘""‘ R logﬁﬁ7 anlmcfj‘7¢1/—ﬁ§']fm}a€\-
7 3% P~ n25el21.tif 2 n26el21.tif & B F > B *k 4Bl 4-6 77
TSR G A F BTN E RS R RSTET -

1 /tw_3dep/USGS_1_n25e121.tif"
- /USGS_1 _n25el21.tif' covers area fi st
©lon 5350d00'00.00" by 5350d00'00.00" ¢

s 100 | /tw_3dep/USGS_1 n26el2l.tif’ :
cissalp /USGS 1 n26el21.tif' covers area fi

® 4- 6 ~ AFC % 3t Log

TR KR AT R
(=) OPEN AFC 4 ## B A +5 # i

OPEN AFC # i=#t ] (heatmap) » 47+ i > v & - A&7 4

PALE IR - Y Uggd Lo TR SRR A
P o & i B 5mépaé/f,é@lb’§lé’**%i LOfRZ R eh
TR s &a s fod B TR G B 5N 2484 o Heat map

analysis 74 ic iv Jg Fal edp T FIN 0 AP wu f3 2 * ohdc~ EIRP &
R E T PRI AP R Y by U S F e AR R
(I/N) = i@ % 75 F & LE 235 #F > ¥ 1345 RLAN Spacing §&
ek TF B i o & > AFC server € PIIRILIEH BT iE wﬁp\ 2%
BIBEE Bola T o iﬁ%mf@n—\ 120m * 200m -~ RLAN
Spacing 3 T 10m P » ¢ fdeFIp K B 12%20 =240 B+ 5 gk o

Bl 4-7 5 OPENAFC#RBA1TRK TF o > ¥ § % j 24
%@éiﬁﬁﬁﬁﬁﬁﬁﬁﬁir%%@(Mgm&m)’¢¢#
Blp K T_AP Fé&ﬁE(RLANSpacing)~jﬁp\EVi’P\AP & (RLAN
Height) ~ AP % & #§3] (RLAN Helght Type) ~AP % B % fx T+

(RLAN Height Uncertainty ) > X & £ £ # & 2 4738 3] (Analysis
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Type) 4 EIRP & I/N & -

Run Heat Map

v Hide p

Certification ls @ Indoor/Cutdoos RLAN Heignt RLAN Heignt Type RLAN Heignt Uncertainty (+,

B 4-7 - BEA R LT 5

FHRAR: AFETER

CIETNCIE B 8 I ﬂ'* # g 4 & (Invaild
Value) IR AL > 4o 4- 8 ¢ FRIM I EE L R
F RS 9 ;b%é? VR E T MR T i i E WMo

__‘r
i B EREY o

Dashboard
An error occured while running your request
Exclusion Zone Analysis
Invalid Value
Heat Map Analysis
Mobile AP
EIRP Legend (dBm)
Virtual AP
Denied region
AFC Config

No restriction
maxEIRP is met

minEIRP <= EIRP < maxEIRP
ULS Databases EIRP < minEIRP

File Conversion

Antenna Patterns

Debug Files >y
Map  Satellite [

Bl4-8- B Las Ml
:'Ff‘—f KR ﬂ\lﬂif/i‘ﬂ

YeBl 4-9477 0 5T BEAB LTS Y AL R AFY
JELF R AR R ARE (A T LR H i L X N 7

i
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2,
é ’

oo — Bdn o %?]/n\*"rﬂ wo e S BoK T
| %6 % (Backend ) 7 RAT

¥ e

¢ d 7 4 % F (Frontend Web ) #-3 1%

(RLAN AFC Tool ) Server a2 » 2818 £ ¢ AFC Engine :& {7
PTEH o ARIAAALY BRI EE AL Y FEAIFR S
FRDEFRREE EREE L AR FRS AT A4
¥ i %i’(’?'“l RATE P FF L o

Frontend Backend
(Web) (RAT Server) e

W 4- 9 ~ £ B fds i AR

\

F‘ﬁ’}"j\/}il : ﬂ\};r.r';z ffill’_

T,
—I~

-2

B RE 03 4R e 2 fjﬁiﬁé—fgpz Sk N TE g
I el AL o B4R 1S4 @] 4- 10 o @] 4- 11 #7o7 ™
Lk dant 8% o

-\X‘ZN
¥
i

il

’

“mfn

ot

\\?{r

g =
3&

EIRP Legend (dBm)

Denied region
No res n
m met
MInEIRP <= EIRP < maxEIRP
EIRP < minEIRP
<
>

B 4- 10 - EIRP A 45 % % B 4-11~ UN A4 8%
FH &R AP EER

r) i+ OPEN AFC & § ¢ &

&
OPEN AFC s 5 f £ & 5 %} sk 4 el ® > 4ol 4- 2 %
4 %87 » OPENAFC € = AP ) FHfgm hatl 150 22
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954 HF sbd A~ 3 E o pliciE 150 22 5 OPEN AFC &% H
frde £ R AARIR L0 T H B A RPRFIEE DTS
#11 OPEN AFC #3802 & # ~ ¥ g fopch b4 A % %
Fl & kT Fxﬁw CHEHERE DRI G HFEA T 0 S FOR
o g 4P ¥F) Sy B E e TAE S LIRS

OPEN AFC m@jﬂi&; o P A E F @i KAFC 2 B L #c it ch e &
3R B 2R sk h MAREEAL 0 AT % 96%¢ G k4
AARLFEHEE A 100 2 2 U 5 02 100 22 0F L A M o AFTT AR

R ST 2R ) 300 § iRAARLEESE > 2 R FE A T
o #o(cumulative distribution function » CDF) &7 4 47 > 2% 5 96%
TG bR AR IR B 70 2L N o ho B 4-12 T o F R aE ik
o8 AFC h AT #2288 150 22 3 = 70 22 o

2 i 7

100
96

Bl4-12~ o #%5 34 CDF A~ 175 %
T kiR A T

°7 IEEE Communications Magazine ( Volume: 62, Issue: 1, January 2024), https:/ieeexplore.iee
e.org/document/10401897
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SR WG ORBREFRL

(- )FCC 7 ULS TH i

E\

@%wa SAE 0 B
B XAWAE TR 2 ;u; %5 (ULS) -

© HREEIAREG AT LGB ULS 7Y s (Ao
T il BAHPR o ip BN R A G E ] LR
BoPEREREEHET A PRBLIT R 2 o

« M EF FCC #* ULS kAffrg g » 1w
TH e BEFRRIE A €T AT RABAEH R L
B * o

c BPARfOBE IULS 2 M FH LH B DR G
HBIHBIFEF A DT o i5F P RBEPR AP
it 59 ﬁ’i"ffii—,’*;@%&ﬁ ZiEd o

% ULS > FCC afg L e I F g B
FEEE T TE o T g KRRl
FCC fezbd @ k47 FRARL OB A d 3N Ep €5 357

?IL ’ _T:Fé_fﬁ"é\ W'\‘ft"
7

A s HIH Y FE AT License » #rrifexhd ua po{ Fren Vg
7> 4 4-13 #755 »FCC ¢ #= p { &7 License 4 = Application
Records fr License Records & #f » & ¥ F oo BT i * 22 4§ -

 Application Records * 3edk5 p % & ¥ 3% { #7:0 License °
* License Records: 4% ¥ Wikl (s ¢ o8k lk P i License

Records § ¥ -
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Brow Browse by
CATEGOF{Y BUREAUS & OFFICES search Q

About the FCC Proceedings & Actions Licensing & Databases Reports & Research News & Events For Consumers

Daily & Weekly Transaction Files

© spedal Conditions Cods document updated e

Data Application Records

; veekly Pul s mp £ .
le and Weekly Public Access License Records

Daily atabases

Aircraft - 47 CFR B,

JApplication Records 01162023 10/1500%73 10/18/2023
1 6.04K8
_—

License Records 10/16/2023 10/17/2023 10/18/2

% 4-13 - FCCULS F#®F
FoR kiR FCC
OPEN AFC 3+ & + 3 g #7 % 0 F L ik 5 FCC o ULS 7t
Ev%%Q%OHNAKﬂmSﬁﬁﬁﬁﬁaiﬁﬁﬁ#@%ﬁi
i ﬁ’i FCC ULS F L E % ~ 41742 F 4> » i&a 245 OPEN AFC
eI Wﬁ%i4%%§%%1$&oKE@?IES%ﬁﬁ
6GHz #FE P ¢ EFRRDR ) FURATFHEXEF ¢ AEF
B ek # e 5.925-6.425 GHz v 6.525-6.875 GHz #7 £ % Jf FRAS
AFC s %eendgm o ULS ¢ 3 FCC &RT G h TS B @
BB A5 BARTIRIENT AL o AFC [k 3Lirilh 2 Bl PRI 5 47
CFR % 74 4101 284 o

ULS A& £ EFFHR G ¥/ 5 AFC S - &
TR > ST BB R U e N R ER AFC kAR 4R A 49
R EOFAULS THTEEL T ARG L P REL TR R K

98:

% WIRELESS INNOVATION FORUM,Incumbent Fixed Service Data in the U.S. UNII 5 & 7
Bands Document WINNF-TR-1008 v1.0
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Tt FIEET

. %% Web g &F ot} - BHBIETfo— B 20
BE DS R EE T S PRI e B
TioﬁﬁﬁW@?ﬁj4+$Tpﬁﬁﬂ%§ﬁw®Ei°

2. HER
A

g TS LR REET
i3 AR LY GATE 5 MB R S5k k m,a?a%gudﬁﬁ

SER e 2 T bR ULS AT

.

P @35 B AR E o E p e 2

‘1o &R

\

+

T

2

3
P
F

& 2 &

2

W
(%

A
-

i

T

FEVEFAFAL (2 FH) o % F Web 4 5 hd
=h

o BAAT AR T AR RET I
,J,

U-NII-5 fv U-NII-7 12 *h 67 B2 i R 44 o

ULS FAA$c#27480 B2 kP » 3225 & 7%
F #R

ST RREFTHE T §A RS E -

ik o2 6GHz %3 IRIFEF A 10 B e ULS 734 B £ “Microwave
— 47 CFR Parts 74 and 101, and 3650-3700 MHz (NN) ” & #42 2% »
OPEN AFC ¢ @ * 3] FCC ULS F#L B %% 5 EM.dat ~ AN.dat ~
CP.dat ~ EN.dat ~ FR.dat ~ HD.dat ~ LO.dat ~ PA.dat ~ SG.dat > #p i 3%

4o 4-5 907 o

% 4-5 ULS FHLE 3P

Full Name Description
EM.dat | Emission i MK F B ST B ap B Sl
AN.dat | Antenna P OX RAPR Sdc
CP.dat | Control point | 3K & #7173 F ##4I3K & ¥ (v g
EN.dat | Entity S R A
FR.dat | Frequency & IR W AR A PR el S B P
HD.dat | Header % 453K % Application £t License %%
LO.dat | Location Ak B (e B
PA.dat | Microwave & &% Microwave #7457 i% #3857 B % Blesd o g i

PMicrowave - 47 CFR Parts

s/transactions/daily-weekly

74 and 101, and 3650-3700 MHz (NN) , https://www.fcc.gov/ul

1TC

MEEAEE KRR O
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Full Name Description
Path

SG.dat | Microwave % 4 Microwave & B % #3897 Fojosd e R dic
Segments

FA LR Ay

(=) Open AFC 7 ULS 7K &

IlengBE ~ 3

p w5 » FCC ULS 7
14 ==& 71 » AFC

TALE 3] AFC % siirid * enpg2 4o ) 4-

i i # FCCULS FAL R £ 7 §447 7 & ch.dat
R R A2 3 g dat R AN S 2 AFC - B i ¢ ¥

1254 [§ & (Comma-Separated Values, CSV ) #% % >

Bois L CSV M & #h3 & SQLite3 4% 5% ® » ] AFC & taih

ULS FL R - d 1

i A AT e ek B LR

FER TR S SR ARTHLER » 1] CSV & SQLite3
WEA s 4ol 4- 14 Tt r o

FCC
ULSE i} E

Method 1

BRI AFC System

ULS Bl

Method 2

@ ".dat" file daily_uls_parse.py

-.L'-_ciﬁi]—b{ Convert ".csv" to ".sqlite3"

AL KR

B 4- 14 ~ ULS F## N @ inde

MY ORI

d CSV #%p
ST T R fiche d 4- 6 P10

% ¥ @5 FCC ULS T L5 iE 423" 1B jp i 44 {5

% 4-6~CSVHEP ¥

SU L T
id (internal ) 16 | Tx Long Coords
FSID 17 | Tx Ground Elevation (m)

MEEAERE KT
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SR SH L
3 | Callsign 18 | Tx Polarization
4 | Status 19 | Tx Height to Center RAAT (m)
5 | Radio Service 20 | Tx Gain (dBi)
6 | Entity Name 21 | Rx Lat Coords
7 | Common Carrier 22 | Rx Long Coords
8 | Mobile 23 | Rx Ground Elevation (m)
9 | Rx Callsign 24 | Rx Ant Model
10 | Rx Antenna Number 25 | Rx Height to Center RAAT (m)
11 | Frequency Assigned start 26 | Rx Gain (dBi)

(MHz)
12 | Frequency Assigned end 27 | Passive Receiver Indicator

(MHz)
13| TXEIRP (dBm) 28 | Passive Repeater Lat Coords
14 | Emissions Designator 29 | Passive Repeater Long Coords
15 | Tx Lat Coords 30 | Passive Repeater Height to Center RAAT

(m)
TR kR A R
CSV #h &= Sqlit3 # %18 €7 40 £ %> ¢ 7 1 - &4

BTG PRI FE S 28R RIS BTy S8 F1 5 CSV
Fh P B 5B 4 FCC ULS TR AF3R 55 > 9 e & g 80
FOPRAREEE FTALE ~ B CSV 4% € H 318 ke & Sqlit3 #h % ¢
bR Fpt o K€ dkPde & BTG PRI L TR E 428 » T Sqlit3

% -'_j_% RN ;\ o
® - B LH: BETREIEREG IRBHERANTHE ok
4-7 #47 o
3047 - A A
Parameter Description
fsid P4 G JRAREEE 5 e - Fixed
Service ID
region G PRI = F
status K
radio_service G IRIEAE R
name KGRI E Lf
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Parameter

Description

common_carrier

d 7GR TR

mobile

%G ik 4 ALE BB

Freq assigned start mhz

FUELE A

Freq assigned end mhz

FBLE O A

p_rp num L
path_nnumber L0 SR
TR kR A KR

® I JRARAH E Sl B EH SRR M Sl bk 4-

g # 7 o

% 4-8~ %y RipxEF PR 4
Parameter Description
callsign b Y5
tx_eirp TRE 2Tl s X
tx_lat deg R -2 i
tx_long deg 3 s TR AR
tx_ground elev._m whTrR AR 3 R
tx_polarization X R
tx_height to center raat m | X ¥ 3 A

tx_architecture

e b ]

azimuth angel to tx

il
P

elevation angel to tx

R R

tx_gain

ORI B

TRk AP

® %G FRIr:EE R

LB M Sl Aok 4-9 47

o
4 4-9 G RIEE Bl Sk 4

Parameter Description

rx_callsign BTz mEe

rX_antenna_num 1 RPE

rx_lat deg Bl v R iR

rx_long deg Bl r i

rx_ground elev. m

Rfchdts 3 2

rx_ant_model idx

X SR S B

T MEEAEE KRR O
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Parameter Description
rx_ant_model R
rX_ant_category MR

rx_line loss LR
rx_height to_center raat m TREE R
rX_gain Bl g
rx_ant_diameter X IR
rx_near field ant diameter AT A
rx_near field dist limit ITH R LA
rx_near field ant efficiency ITH R MTF
rx_diversity height to_center raat m | #f B4 X SR+ 3 &
rx_diversity gain U s
rx_diversity ant diameter HEs X AR IR R

TR kR A R

E)ER 8% L FTHRE

515 NCC ¢ ULS FALE 32§ $f7h By ¥ FH7 8 &
BEAFC f g R o »tuimyes- BEHBRBENE$ERT 2
4 FHE > £ % NCC B~18 5945MHz 3| 7125MHz # B} 0% § IR
Pz A FAL > B OPEN AFC ehiig2 i& (7 FAME et 8 (8 -F
Ko o Bofs & & OPENAFC eifl 814 45 BEH 28 5 4c @) 4- 15

AP BE 7 e Ao

® kPRI HERKEF Y D «frﬁrjl‘?\l
® T UURH - MmiEfrHERETF LT
® ¥ Ut gD CSV’}é;}kmp'}a
® T KT B S AFC ks * 50
® it iE AFC % SudBeni t 4255 4 &
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PF AR FHEAB 416 17 0 RJEE ~ FH B REL R
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FEd

o
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[ﬁ%%@ﬁ} [:%%%ﬂ ] [Tﬁﬁﬂ]

W 4-16~ #F 54
FAR &R ATy FR

PEEErEAGACR 41T 507 0 R P RAS LAFEL L A
Bla BRA fr- &R
® - LA At BRR -

® HILP itk - AR Fnwtil o B iR AL TH
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TTC ULS Database
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B tsihd G de Bl 4-18 #1570 T A fehiBsk £ TR - RAS
BOFH ATH TR g S SR
1 -

FER AT E R CSV - Execl» PDF

[ wnna |
[Lax osv ExwrPOF i I- |ﬁﬁiﬂ_¥;ﬁmAl

10 v&»
£ MMAMK
[L reglon | callsign | status | raio_service | ChineseName | name | address . common_carrer | moblle | ricalsign | rx_antenns_num
9 G| & aﬁ] i ﬂ T™WO1 0 TWNOO1 2
-
10 B o2 0 VNGO 2
RRBRREN
1 ™ TR X S T™Wo3 0 VNGO 2
2 ™™o A MG wos 0 TVNGO! 2
13 ™ TWNOO1 A MG TWOS 0 TWNOOY 2

wren
" ™ TWNOOY A MG TWos o TWNOOY 2
8 wruscsy ﬂmﬁﬁ' W7 0 TWNOOY 2
1" 2

{E m CSV“ m & A i *‘1 ki 0 TWNCO!

™Woo 0 TWNOO1 2

T A se A ——

B 4-18~ L F

.
=N
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$ 4-10 ~ FTR{ =4 TR N

S
ULS X 37 ‘” (CS\/)
Uls
2852
LHEBERNF B &%~ CSV 4§ w3

T kR AEL R

it %

AR 7 % MariaDB & % FAE > v & MySQL B #5t T4
E%E&ﬁﬁ~%&&’ﬁhwxméﬂﬁ%ﬁmﬁﬂwmmB%
NEREH T BRAEE S AMFRFEAGNUE Y & %
# 4 i%£ 2t ( GNU General Public License, GNU GPL ) * B /& -
MariaDB f= MySQL £ B & 4p % 1+ > & & MySQL API fri 2 4p
7 > £ H & Client v Libaray ¥ 11 3 4gp & * 24 2 i - F]5 3 B
FALE P LB £ 0 TR 5 MySQL #ritd chat s ek

M AEAT % MySQL en R Al Bl @R L R B 2 F 0 Fl G
B RADF OB %> do% 5 MySQL T E & 4 3% 7] MariaDB 7!
CEF PR T TV ERE R B 3R EE * MariaDB
S LRSS ¢S

Yol 4-19 977 0 P i B chd By Hh g TR AR LAY
Open AFC e ULS FH EHF =84 > RS L B8 FLFa{ & 3

=
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ﬁ%%ﬁﬁﬁ%%ﬁﬂé7fﬁyﬁ,#{éj%Q$E@¥%

e A3 -

ececcccccccmccccccceccecccc e g S +----- +
| Field | Type [ Null | Key |
deoccccccecccccccccnccccccccncncncnaanan e ¥ S ——_ +----- +
| fsid | int(11) | NO | PRI |
| region | varchar(16) | NO | |
| callsign | varchar(16) | NO | I
| status | varchar(1l) | NO | I
| radio_service | varchar(4) [ NO | I
| tx name | varchar(256) | NO | I
| rx_name | varchar(256) | NO | |
| tx_address | varchar(256) | NO | |
| tx _address | varchar(256) | NO | |
| name | varchar(256) | NO | I
| common_carrier | tinyint(1l) | YES | I
| mobile | tinyint(1l) | YES | I
| rx callsign | varchar(16) | NO | I
| rx_antenna_num [ int(11) | NO | I
| freq assigned start mhz | float [ NO | |
| freq assigned end mhz | float | NO | |
| tx_eirp | float [ YES | |
| tx lat deg | float [ YES | |
| tx_long deg | float [ YES | I
| tx_ground elev m | float [ YES | I
| tx_polarization | varchar(l) | YES | I
| tx _height to center raat m | float [ YES | |
| tx _architecture | varchar(8) [ NO | |
| azimuth_angle to tx | float [ YES | |
| elevation angle to tx | float [ YES | |
| tx_gain | float [ YES | I
| rx_lat _deg | float [ NO | MUL |
| rx_long deg | float [ NO | MUL |
| rx ground elev m | float [ YES | |
| rx_ant _model 1dx [ int(11) | YES | I
| rx ant model | varchar(64) | YES | |
| rx_ant category | varchar(64) | YES | |

Bl 4-19 ~ ULS FH 4 #£ 58
FA KR © AP ] R

3. /i & OPEN AFC #.p

4o Bl 4- 20 #757 » AP W TOPEN AFC A ¢ » i % — i £
# 5 ULS Downloader =h# iy » v 4| % p % & h 4545 ¢
daily uls parse.py iP%rAd s 2 R 2 e £ < E g H =T %R o
£ 7R $5EEE S Sqlite FHE > EHESOTRE ¢

£ d ULS Downloader i& {7 3L B e85k 78 » FEsni* & AT FE o

BB EAEE KAl 207 All rights reserved
TELECOM TECHNOLOGY CENTER http://www.ttc.org.tw



ULS Downloader F FF+ 4v ~ Rcache # 5t /4 % Docker » iz & &

oL ML PRIAE FEF (T oo

parifi:c® ULS Downloader ®:if =4 #% 5 x4 F
4% 0 ¥R & daily uls parse 1 (T4 ST L4 HFH%y “éi
THT TR ERIFTHEL L d RF 0 ULS Downloader # it
T L ATFOHRE o

daily_uls_parse {13 3 LA
TR AR > MEREBEBH > BRARWEEM p|  Symiinkigfies
IRRE B AFC Enginef&

B 4- 20 ~ ULS Downloader # &%
TR kR ATy IR

(B)AFC st 4 $%4 4 TREHRS 2
i% i 12 2= Open AFC ¢ 1 ULS Downloader 2 3% AFC Engine 5t
P18 4 BATHRY b T B AR R 4- 21 6T
TR
(1) 2 » TTC #& 0@ PR E P~ ¥ Token {8 T §* HATH G s TR
(2) #4517 chF L 2R 45 15 3 & Sqlite DB

G)BATOFTHRELL L&Y OFHELF - Ko FFAH -3
S ES S X Y S

(4) & * AFC Engine $ 3705050 B 38 (7 5 R 08 0 7 Bt &7
AFC Engine 3R 4 PP~ 0 =t { 378 & F 7 = { 37TFF Y

G) AT HEEETHAL S LFLNT REFF - T
FRRE S FTE R ET S TR

(6) { #7F 4L & i AFC Engine 3K i *
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(7) % #7 % (3R

REHMRERE
L FEERAER B
2E5-8?

I

HTTCIRHUM BRI P R 1 ) AR B
THEHENNERLEEER 7| L#Eipisqlite DB

f#FAFC Engine
ETHEKRESE

A

SET—R EHRNE AHBEDEE S
AREEH {£AFC EngineF BT ESHE? BERRRERIN?

A

i

m4 21 N %F «\‘!:':g'_ ‘}J—B"f /n‘ﬁg-
TR kR AT IR

2.ER BB B

® ULS DOWNLOAD URL : ULS Downloader #-i% i /* % #c
WAy TG 4 F

® ULS DOWNLOAD USERNAME : ULS Downloader % »
Forbd FTAL R AT g bk B

® ULS DOWNLOAD PASSWORD:ULS Downloader & » %
§ o TR F

® ULS MAX CHANGE PERCENT : ULS Downloader :& {7
ATEFTHEBBEFOT R ER - FREBERALN T B
#Fﬁﬂ TFORLE #ARAR S & 2k 7 44 i AFC Engine @ * o

® ULS_INTERVAL_HR : ULS Downloader it i { #72 f ¢h
PRI R 4] P

FR4Es o ULS % @ onfs afcyaml § § %4 % & $A7F R

B 7 ehfigstar R B ¢ 7 ok s R R s AR s rulesetID
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certlD » 11 & K k{7 5 0 BT (T Rfrig R o
3RS ESE
%~ 47 ¢ OPEN AFC ¢ Virtual AP # i L% 2 s 4 F
Wers R HET G 2k F AR 2 =~ OPEN AFC 9

ULS F#E - 27 P ##TR - AH T H - T4 5o
0% 679 iF Mk B 48R % ~ 1] OPEN AFC > 4] 4-22 #77% o

W 4-22 s @G 44 H
FAR &R ATy FR

= o AP TR B

2.

TIP Open AFC )i i h # »~ & B2 332 6GHz 8 # F % #
3] TR > A3t F -4 1B 47 OPEN AFC 4£ 2~ FCC 4 5 3u#F
LR T2 ok Sep R4 @ d2 AP T 38— e ¥ 3
hofe fhB-4 B NCC = B e Wi-Fi 6E 3] 5% TR E 3l > 7 F » 7
OPEN AFC s 3tz_ @ » (%5 1\ 4 AP PFeiniuif ik 95 o

F
1

(- ) FCC @ R B p

FCC 1 Az jptv7%= 3 (Office of Engineering and Technology,
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OET) #% &3k % #2148 ¢ s (Equipment Authorization System, EAS )

0% % g * 258G > 3% APL T w faig * 3 58 > A wuli
getFCCIDList ~ getWhitespaceAuthorizations ~ getCBSD Authorizations
fr getAFCAuthorizations > 12 & ¥ $igw fd > NEFHP

® octFCCIDList

APl o zF ig # 'ﬁﬁ%)‘i’l):" B e 7 Tﬁ—?iﬁﬂfﬁ\'ﬁ%’féﬁnﬁ%
(Grantee Code) &7 434 - APl § w @ - i» FCCID i ¥ «hip%
BE oG €& 7 FCCID ehifgp 8 ~ ¢ 3P 1 2 f@;\ﬁ;; ¢ e
By o

® gctWhitespaceAuthorizations

APL g i * By~ 45 ﬁﬂgs%ﬁﬁﬁﬁ OB £ PR

shz v 2 B (White Space) X # 1 ¥ - p 35 5 MM-DD-
YYYY B4 p ﬁﬂfr.fr BﬁP%&“x:j’Kn\wﬁﬁi%J% tho APT e B 5
%> ¢ 7 FCCID- ARG SREP DY FP e

® gctCBSDAuthorizations

APT uzFig * Jﬁ-”ﬁi%] g P BRGNP XA
o X HE & AT PRF% (Citizens Broadband Radio Service, CBRS )
B3 u%:}fc’fﬁm Hop#H#:\5 MM-DD-YYYY B4-p e g p
A R A :ﬁﬁﬂ» e APIw 5% > ¢ 7 ¥ -0 a3 & fAHE
FCCID~ B &5 ~shis ~R i p & ~ 3R4BLH ~ #3554 ik

( Emission Designator ) ~ #x ~ #7 3 ~ & /] #f & ﬂfrﬁi%] s & oo

® gctAFCAuthorizations

APL o3 i ® o rigy ~ 4 R R0 5 PG RS

100 Federal Communications Commission Office of Engineering and Technology , 953436 D01
OET Laboratory Services API v03
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R PR T P K E T E o p R 5 MM-DD-YYYY >
Bhep il ko p Y e %%@?J» o APl thw B % » &
FY R K EAES SFCCID R &3 ~ KRG ki p i~ 32
LAES LN S A S el U

d e ¥ L E A FCC 4 4% #3%5 AFC & * th APl @
* iﬁ ¥ 11 i g eE e getAFCAuthorizations 77 3% T*u? MR T R
AP LR T R Ac & 4-11 #7r7 » 124 Z_P w OPENAFC 43~ FCC
PR ORE RE o

% 4-11 ~ APl # @ e AP RE T AL §° 6

2

5 o
¥ 3B ¢ | Original Equipment

it Test Application for 6GHz API-ABC std AO
K A% | 6SD

FCCID OPS-1

B 7 +F | FCC Laboratory Test Grantee Company GT

20200718
AR GI
A p Ep | 07/31/2023
B < #E & | 6415.00000000
B #E & | 5935.00000000
5 4174 & 4.0000000
#E.2$8 | Output power is Effective Isotropic Radiated

Power (EIRP)
FA KR © AP g R

(= ) Open AFC AP F ! 2 4 1

FHRAFC s B 7 R g R K KR
E%%Ij“’_ﬁ“‘%d;:tﬁiﬁt :ﬁ';' AFC & 54 F) ;H\ gda;rq%zfrAP &
B DA N REA T AN RETREEAYY F A AT

BGPRFE - AN RS T R § Bt BT R R o

AP M AT SR AR 4o 8] 4-23 #ror 0 TP B oa TIP Open AFC
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¢ R TenE BE Ao & & PRB AN SRR T AR

TR

6@*KQ@AHT§ BEE TR RN R
FUuF AR TRFEPN FET 2R R FAFC k¢ w7 &
R, ﬁ&%éh@wﬁ’ §d TR B (TR I B
MR o T TP G RETFREATE o TR
N SE R N

o i
FRHEETN ﬁﬁaﬁéﬁ@AHTﬁoﬁﬁmp
ﬂﬁJUwXML°‘ﬁﬁﬂﬁ%?iﬂ{ﬁﬁﬁ%’&e‘ B R

2 £

B EEF
® ‘v

A AREBEE P R OT RN Ry Y AT

FErEI - X API TP 2 o F T AN S CSVe FHp %
ORISR L Ry HE AT RN D AR BRI

R T EERETEBFEARAL A -

5L RREOTRRES ARG DR TS BT R
A

A
F
lﬂ?j&.ﬁsﬂ"i'];;&;é,ﬁ%ﬁ F:\L\:E.iky o GI\E\‘?—;‘_P\ °
3w AN RETHEE
B fe T B BA N INES G A E‘}lﬁga JREIRE:
L R ) R PG o PPN

S T R g sy PR T B RTRER o
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ATk USRI AGE RS F AR A AR

W 4-23 ~ AP R TR AR
TR kR AR

(=) OPEN AFC #3 NCC {n@ TR & > ¢

NCC A A @ iR B0y @k 24p b APL ¥ #0038 4 4% >
OPEN AFC 2 ¢ * /i % FCC :n@# TR B e 2 o NCC thiF2
LA N RE TR 2 F T o % K7 LEE XLSSCVS
WERSEFETR O P B NCCRETHET & 6GHz 153 54 5
KA FAL F e 5 B WI-FI6 K 3 aeuiE@ TR 0 EAE 60 Wi-
Fi6 2k & % b » AA M T N ok 4- 12 9757 o

% 4-12 ~ NCC AP i@ T AL

5 ¥ B

B LP

p g 22 (& ~EED )

% TP %% | CCAF22LP1480T9

LA CCAF22LP1480T9

Ko LA 802.11ax (Wi-Fi6E) Z #f & ¥ # &£ 3| & 5
PR R

R ZYXEL

315 WAX640S-6E

YRR ERFHRF AP

PR FELEG AP

F %P I 20220802

wHmEN LT | Y

m T o

S Y= 2]

4o 4- 24 #77 > A3t % ehitiE £ OPEN AFC # NCC o3

YINCC, T %% # % 5% & 7 8, https://www.ncc.gov.tw/chinese/opendata_item.aspx?menu_functi
on_sn=172
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FREFET 6 L S EHHENE T FRIES SR
% & & OPEN AFC #73 chF i ff = > tfff chifzs + 3 & 2
APﬁ%%%ﬂ“i@m@ﬁﬁi;%ﬁﬁﬁww"?E%@f,&Qﬂ
P¥

—————————————————————————————————————————————————————————————————————————

EXBEASEEAREA | | NCCRERONR | | AFCALERE

i T ERBEFBRSIBES ! i Q ! '
e — o O
| APRmESLY | N—
W otk o :L _____________________
& & B W

____________________________

Bl 4- 24 ~ NCC F#d% » AFC )i 3vinde
TR KR A AR
i2 2z & Cert_db container i H 5t 59 p #3t = p j&_NCC F 3z
ol I T;v?fza%a?ﬁ@@ﬁ;:)%ﬁfﬁi
( https://www.ncc.gov.tw/chinese/opendata_item.aspx?menu_function
sn=172) A H ¢ AL e IR K SR 215 2R A
EEFTRFEFHE? ¢ 7975 C KERERIRA (72 Wi
Fi6E {v= Wi-Fi 7 %% ) > #7178 & 5 K & 9 o s . AFC
GO SLR S B e s T4 AN IREEAG (S A 2 TR o R BN
KBRS L F R S AR S B 4-25 TR < e
e E T

lT

1. ##2~ NCC F#
FENCCHR*%FHE®R? THRTEXR N F Lt E T

2. BERH

FEHY e 70 SR sl B Al gk A ¢ L g
NN R oA B FFLFHEY ¢ 7Ty FHRER
WH O FIFHEE R 0 TR FERE RE S ey
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Z H FAE 2 5 »xériE I WI-Fi-6E v Wi-Fi-7 3 & > S p 303
w2 teo A TRBMAN 2 TRHPD e BFCEFE
oo FEFE AT
o WEME I HENLP (MH FEAETH) 2 Y1 (%25
A (i) ) A @ -
o B pHp B ENEHKP I A2023 & 082 2 {SHEEH o
3.5 33V iREAS
FRENR/E ESTOR S A A RN T
FERRA A AR B o BF T RN S
:‘;“’T TE;-H;IA /i;ki‘g% °
4% > ANRETHE
B 18 ;Ia%;;:xzk? B E B (S P B A N A
Foo ipRA AR £ A a? UG ITEFE b £ L FURA o

| E— ~ (EIRE
| J?’EHJL
PUHINCCARHE EifiBERL A HU B R0 EE 1S FE ARG E R
m 4- 25 i I?ZI/J( ;:.Lp.e_P ’}""E- /\ ik-/mﬁ.ﬁ]
THKR AT IR

(z) 23 NCC

NCC = B en3] ;8 TR R eh

g

N

|40 B B4 > & AFC k& &

=)

il FUTY BB ST B
EH LR EEARY AT WI-Fi R85 52
LAEHE BE RS o S RATHE
AT B & H R F R AR 0 R A K~ AFC

A R TR

4

i"" 191 #3235 H9598 6+ %
¢ 7 Wi-Fi6E 2 Wi-Fi
Ee S e

&

MEEAEE KRR O
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M5t NCC Al ing@ TR E @ 573 6GHz 1538 # F 2% & #53) » >
BHEZNMS TS FEHEAS

0P HENCC B RFHERY PTEREFHE R
FHFA > A ¥ AFC Server 2 NCC Fl 42 » F IR E 2§ 2%
GE R R AN R R ke T L e ke

7

° ig%\: PE@E‘%I

@4@6%%% NRHEABER BN NE PR GRS
$ % Wi-Fi6E &k #a LB v g i) #4k 5
{.é * 6GHz 4 5% 2 ehd 5 & BAAsE S - Pt > 2Rk if ¥

BoAv ~ AR K A AR R fRAT > M  UH R B RiR KA o

KISIELAME : CCAAI83GXxxxxX

ﬁ] 4- 26 > ’“l IR A £
FAR KA D NCCANRELART

® WX FHWEFpAF R

UERFCC 56 515 %) 5B § 7 I ALg 9711 i AFC
AR GBI ILER A B RN R AR > A Ay B
\:.B. F{?{i/?l—-#ﬁrﬁgw\.\% pES i_ﬁ-'._'— %EJ‘;—%’[&]”" Pﬁ*igﬁﬁ‘g%“)\
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W 4-27 £ NCC R LKA F% ¢
PP 1523 £ FH AT T o L TR LT £

ERZ o FI R TR AG T AR EROEE o

A B T 12} E F (5] H T J
1 EREEEOLEER_O T SEEP ERES [ESE e i EEEE HiEEE EEEE sArE
1146|8D R8 R88-DG01- CCAARSSL F5 1T PHILPS  TCD898(ge SSEMA PHILPS EFRIB
1147|8D R& R88-DG02- CCAARSSL FH5EL1T NOKIA  NSM-INY(EFEE nokia  BEXRBA
1148(8D RS R88-DG03- CCAARBSL FI5 /T MOTOROL Mc2-41B1 TR E T moTorol EERE
1149|8D RS RE8-DG04- CCAARSSL 152017 MOTOROL MC2-41D1 EEHEZEHI MoTOROL EIEREH
1150/8D RS RE8-DG0S- CCAARSSL F15FL1T MOTOROL MC2-41E1 EEFEZE I MmoTOROL EHREH]
1151|8D RS RE8-DGO6- CCAARSSE IS, 1T SIEMENS 2588  =EET% siemens EXEL

Bl4-27-NCCLRRAFHRERFETHIHE
TR KR T NCC
GBI AR TR 2 R BB R LP (3
FEHET ) B Y1 (2 26 e (i) )abs ﬁa;&ﬁ o 2| #F
LEB0 2023 & 80 G BRI BRI R T d g
AN BT o AT ] EARY FRP B :?,_/? oSBT

PR R ERE B aEp il 4 2 1 @ & 6GHz i

z -~ AP §r OPEN AFC & P34

Pan M AFC %187 ffr AP #lid 7 w3 i Hplap o o1
$r R s WiFi P ers £ o AFC 4 58] AFC 3% & 54 5 4
# ( AFC System to AFC Device Interface Specification ) 92 » v 3% & 4«
MO REEY L GRUTRRS  A KRR R R ko

|~
=

(- ) @ s 1P
Lo eB i

4ol 4-28 B 1 =48 AP A A w5 AP SR IE

102 WI-FI ALLIANCE, AFC System to AFC Device Interface Specification v1.5
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(Proxy) i 4 (Non-Standalone AP) ~ AP ® #:if 4 ( Standalone
AP) fe® 3 # * %3k % (Fixed ClientDevice) » & ¥ 4§45 7

R TIE xﬁﬂfw R L ER AR

Regulatory
Database AFC System

AFC DeV|ce 1

..................

I AFC Dgy_l_c_e_ 2| AFC D?.V.'.CR?. .........

Non- Non- : : | Fixed Client |!
Standalone AP Standalone AP i | Standalone AP| } s N !
1 2 ' ! : Device
...................................
Client Device 1 Client Device 2 Client Device 3

Bl 4-28 ~ AFC % 3e%% %4
AL kR 0 Wi-Fi 5 g

AFC K & AL~ ~ @< 2 Té’a T (HyperTextTransfer
Protocol, HTTPS ) +2 % s> ;8 % &7 AFC > i & o HTTPS
i H T—:alﬁ%l R % 241 2 (Transport Layer Security, TLS ) # 4 &

Tl A el A% o v BB E R R EOR B D A e PR
F oL BEEARY 7 AR G A g g ¢ B
( Man-in-the-middle Attack, MITM ) &7=8 & o

3. FR RSN
AFC i etk i B e U L enT s g @ * fe st e
F 2 $ ;% (JavaScript Object Notation, JSON ) 4~ i (Object) * &
4 5 JSON g;,f"—‘ ﬁﬁﬁr_ﬁi__ &m&% \Ljﬁ-v}v‘;}\ P R WE e
’é_—‘;(‘l. .H,«/é?r.dz%?g,}aﬁna P?'F&J» ¢&’f}\'§$ﬁ;’f’?l’i’
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A% o - B Le 7 - B JSON # 2 > 54 27 v H3hFn,
R R R %#c ( Standalone Vendor Extensmn) ’
B %

L RN
B Ep “Kmb’tgtr * H = l[ﬁ'?ﬁzu» Jp e J’ﬁ#’ﬁ'%&

% 7. (Parameter Presence ) e 3 &4 F

(1) = Z “(Required, R ): 3% %8R4 & 7 v o7 29 o
(2) % # & & (Conditionally- Requlred CR) bt dp TeiE
AR 7R
(3) iE itV iE (Conditionally-Optional, CO):

ST LT T A
(4) ¥ i & (Optional,O) : 3% 48 v M NEFE 3

T AT e P o

iﬁ Tl A_E 2 3%
T AT R e

BT TG e 2

AFC B X B F S M LT L& ¢ 03 57 % 453
st L 4 i (AvailableSpectrumInquiryRequest object ) 4o 4-13
AT B2 R R w ORI 4, 7 ¢ (AvailableSpectrumInquiryResponse
object) 4r# 4-14 #751 ©

% 4- 13 ~ AvailableSpectrumInquiryRequest object

=~ 2
# = (Fields) HEPDL;esence) . (Descriptions )

MR RN * AE R b gwE - ID
r’fﬁ— RequestID R Bk o @ AR Lk
F‘~ ,}IJH F\‘B L F g

- E"r’\‘!ﬂ‘ Igb‘ °
& i * deviceDescriptor s
FHAG PO EE R R f“%&“l:s %z AP & Fixed Client 1
3t ?—'H‘ s \*/L: VE °
& 4L ¢ location R I RV kR A
FAAE R R A él”“*ﬁi’ﬁ"

B e /g,‘— B & lﬁﬁﬁfﬁ’:%

240 ¥l AP*”'I”’L?“'%%%U%
- ' j__j\*fﬁ_' O + o =t }fl
inquiredFrequencyRange - ;ﬁt = j & fﬂ @
F‘,}l;n AR Ty CR ’fr’ 293 @7.— AR A H o
?%ﬁﬂ Eak =R —vaﬁ?ﬁ#@’ﬁ v %
o 7 AFC % so#hfe 07 % #E 3 4

‘%"if;l & m ]L B )
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#% = (Fields)

R
( Presence )

P (Descriptions )

#-  inquiredChannels
‘}

LA R

= 7‘-'% e

S ARER A BT

CR

Wi - B B
AP A ETE T HAAL &
AT Y e A
#ﬁﬁiﬁi—ﬁﬁi@gﬁo
%%ﬁtﬁﬁﬁﬁ’W%ﬁAKi
SRR T R EE LR D
BA#H -

i)

% #& * minDesiredPower
FORAS T

W iee 0 dBm 5 OH enk
#r % EIRP o 3% =¥ F & o)
Riahagdgahay o FR
TR e ek AR NE
EHFD B350 AFC %
AT T hh
R E RS F o R Aok
Tk 5 P AFC %

SRR EATF T AU R
PENAF R OB P YA

% .

R kR ¢ Wi-Fi Alliance

% 4- 14 ~ AvailableSpectrumInquiryResponse object

# = (Fields)

TR
( Presence )

#Z  (Descriptions )

& f ¢ requestld
FHAE P

R

F AR H ﬁp’;g 434 )i
- ID & ‘f\ px ’E'_}.@E#t = r‘r”?ﬂ:‘l
FAp e * AE A 39 F%“T\«JF"

o4

1= o

& & ¢ rulesetld
FoRAlE  F R

PUAR AR AFC i % ihE p R

B % Surr et #]7—]_ r‘f’li}:p';%'a N

T -

4o % P 545 7 SUCCESS
PIsZif eanE R E>H P - By

s LR S ID g

A0 fE AR z% H kg o

&3
availableFrequencyInfo
Pf'ﬂ' R L E 2]
¥ OROE T

CR

U e 2 EBA S 1[3;’7?&[4
# 2 2 4p g h + EIRP -k
T 5 EREREY - bR
HHFEFDA I AT N FE
% fo chigc 5 EIRP /KT » F]pt -
AL ET AT FF WL o
BEOWE A AA AFC ks

L3 A S e R B RAS %
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#% = (Fields)

= 2
¥

( Presence )

# P (Descriptions )

7 SUCCESS -

B e e B (4
W hlde s d B HETF) }f%*‘ﬁ‘#”f 4
A AP R FRE SR A
FOF EAIR R Lk S
Ef’fﬁo » Bilde s TR S Rt
—%;mﬁ’ ? e #Bﬁk‘z‘,};ﬁ—‘f » 3 ¥ ¥

o R o

AR Ak Bl 5 FE o P4
7T ‘}l”ﬁ ;ﬁ‘j\ﬁ?ﬁﬁ.ﬁ%@? * 5
AP RELE AR -

2
availableChannelInfo

;wa' g R
L TR

CR

e FEBE S BE YA
2 H4p e~ EIRP /KT o i%
ﬁmﬁﬁ’?ﬁgﬁlkﬁ&s
EIRP KT 7 i3 ; F)pt > -

Fos|e g TALESE o
Frowd A AA AFC ks
AEAWELEH R BRBEAT
SUCCESS -

g iz i 2 I A i e
HEE b 475 P (Blde o d
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4.3 5 2 FE 3 PN

RS L LE R T g B0 AFC AR A 38 et AR
Ie®l 4-29 0 §F L AFC % % ¢ » AFC i g st > 8 3
HTTPS e 5 = (5 > AFC R & §# B F ARl g

M ¢ L F I EFRAID K E T (B Wﬁ%aﬁi)\

PIEN (SR -AHRBARAT) HIFAAFF T F LT
# ~ B % R EIRP 3 4 2 $dic > AFC ik Sz 3]s gdz,,i'q%frgj{
BT ORABLERRERNE S E D ’%%ﬂﬁmg@r
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BEF TR A FE B A7 @ % BIRP 903t 8 » 2R isd 2+ 5 2 %

FEEERT AT ARSI ERT AL 2 Sl ok B
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s FPREAAS (d ARB R FRA) o i g a-FenID ~ AFC
RECASI N UE S T S = B E IR R e = 'S AN A
v Al R AE ALY REAFCKE 8 =~ FRAH
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(2) il SpFEHP

AP i LRI A2 4o ] 4- 30 © AP & * HTTPS f4 2 % # AFC
AP#F]» b A FOUE AT AP R Y A BB B 5 o

Stepl : APERAFCE Step2 : APESIXSERE Step3 : AFCAR# Step4 : APERSRE
THTTPSE# |:> EHFER |:> CIRESE AR |:> I 51T

W] 4- 30 ~ AP i 542
FA kR A g

PIRRRB AR 4- 31 970 0 AP F R AL PHBF P 0 Wi-
Fi7AP> CPU # * » % ArmCortex-A73 > & 5 =~ £ p 8% 5 % >
#E 5 B 2 1.8GHz @it # #3175 ) 30K enfF izt 5 i + DMIPS
( Dhrystone Million Instructions Per Second, DMIPS ) » & 32 2.4GHz
+5GHz+6GHz = #f s #fv Wi-Fi7 # it > & #& 320MHz #g % -
4096QAM ~ % & #4F Foif 4578 (Multi-link Operation, MLO ) ~ % £
7 E ~ (Multi-RU MRU) 4r AFC

#E 3 & 471k % * Anritsu Field Master Pro MS2090A &+ 3 ;% i%
v 27F 9kHz 7| 54 GHz g 4 3 a F 4 > a3tk
¥y £ AR s g RPGRREPR > ¢ 35 I SGLTE~ g w
A2~ /R~ Fh AT o AT

e 9kHz 1 9/14/20/26.5/32/43.5/54 GHz
e DANL : -164dBm (& * 53 &3c+ B )
e TOI:+20dBm (& %]i&)

o 474 % 1 110 MHz

e Amp # [ : DANL % +30dBm

e 1GHz sp =323 : -110dBc/Hz » #H# 5 100kHz (&
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e /%3 ! 5GNR, LTE FDD/TDD, RF 12 % 3 % 5 F{= SSB
AHLL T

o f2¥A#M% (RBW) :1Hz 2 10MHz
e RTSA #g % :22,55,110 MHz (option dependent )
o JRIFEER 1 <14GHz+13dB (£05dB £ 7))

o FRMEN > BT S 60ns

Wl 4- 31 ~ RIFERE

PR KR AP R
(Z) PlRE*

$1AP T g 4 {5 AnE R Yo M L o] 4-
32 #o o
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AFC request Payload:
[AFC][print_json_object]-—
{ "version": "1.4", "availableSpectrumInquiryRequests": [ { "requestId": "112358
13", "deviceDescriptor”: { "serialNumber": "TestSerialNumber", "certificationId"
: [ { "rulesetId": "US_47_CFR_PART_15 SUBPART_E", "id": "TestCertificationId" }
]}, "location": { "ellipse": { "center": { "longitude": 120.436085, "latitude":
23.487888 }, "majorAxis": 30, "minorAxis": 30, "orientation": 0 }, "elevation":
{ "heilght": 100.0, "heightType": "AGL", "verticalUncertainty": 2 }, "1indoorDepl
oyment"”: 0 }, "inquiredChannels": [ { "globalOperatingClass": 131, "channelCfi":
[ 1, 5, 9, 13, 17, 21, 25, 29, 33, 37, 41, 45, 49, 53, 57, 61, 65, 69, 73, 77,
81, 85, 89, 93, 97, 101, 105, 109, 113, 117, 121, 125, 129, 133, 137, 141, 145,
149, 153, 157, 161, 165, 169, 173, 177, 181, 185, 189, 193, 197, 201, 205, 209,
213, 217, 221, 225, 229, 233 ] }, { "globalOperatingClass": 132, “"channelCfi": [
3, 11, 19, 27, 35, 43, 51, 59, 67, 75, 83, 91, 99, 107, 115, 123, 131, 139, 147
, 155, 163, 171, 179, 187, 195, 203, 211, 219, 227 ] }, { "globalOperatingClass"
133, "channelCfi": [ 7, 23, 39, 55, 71, 87, 103, 119, 135, 151, 167, 183, 199,
215 1 }, { "globalOperatingClass": 134, "channelCfi": [ 15, 47, 79, 111, 143, 1
75, 207 1 } 1, "minDesiredPower": 5 } ] }

Bl 4-32~ AP 3 ]‘»“%é

FAL KR A T

AFC s sow v % 4F 33 fo3 5134 F o 4 4e ) 4- 33 #7157 o

( VDN

[AFC][send_afc_request]AFC system response : {"availableSpectrumInquiryResponses
": [{"availabilityExpireTime": "2024-08-22T07:03:31Z", "availableChannelInfo": [
{i=channellCH = :N[125,029 833837 41 857 861065869873 877 581 85 89,893 897
191, 105, 109, 113, 117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161,
165, 169, 173, 177, 181, 185, 189, 193, 197, 201, 205, 209, 213, 217, 221, 225,
229, 233], "globalOperatingClass": 131, "maxEirp": [36, 36, 36, 36, 36, 21.8,

, 26.2, 26.3, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36,

, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36,

, 36, 36, 36, 36]}, {"channelCfi": [27, 35, 59, 67, 75, 83, 91, 99, 107, 115,

3, 131, 139, 147, 155, 163, 171, 179, 187, 195, 203, 211, 219, 227], "globalOper

atingClass": 132, "maxEirp": [36, 36, 24.8, 29.3, 36, 36, 36, 36, 36, 36, 36, 36
, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36, 36]}, {"channelCfi": [71, 87, 103,
119, 135, 151, 167, 183, 199, 215], "globalOperatingClass": 133, "maxEirp": [32
.3, 36, 36, 36, 36, 36, 36, 36, 36, 361}, {"channelCfi": [47, 79, 111, 143, 175,
207], "globalOperatingClass": 134, "maxEirp": [23, 35.4, 36, 36, 36, 36]}], "re

questId": "11235813", "response": {"responseCode": 0, "shortDescription": "Succe

ss"}, "rulesetId": "US_ 47 CFR_PART_15 SUBPART E"}], "version": "1.4"}

B 4-33 - AFC » B3 4

$HAP T £ B9 T i 4 4 oW 4-34 55T E T g S 181

root@penWrt:/# iwconfig rax0
raxo IEEE 802.11be ESSID:"AP_MTK_MLO_1"
Mode:Master Channel:181 Access Point:

Bit Rate:11.528 Gb/s
Link Quality:10 Signal level:0 Noise level:0
Rx invalid nwid:0 1invalid crypt:0 1invalid misc:0

Bl 4-34 ~ APE * 43 T3
FHRIR AR
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AP T A E Mg dn 4 Aol 4-35 T 0 Bin 4R 36 i
ﬁ;:f,ﬁ_"ﬁ:? 25 AP E Y e bt 3 18dBm s o F & B S S
LA AL > Pk x & it 18dBm (conducted power ) - @ gt

.187992]

.879258]

.883431] ====

.891595] B : : 2:6G ePAGai
.897068] -

.905240] [CCK OlM] ox24 (36)

.908632] L\.L.r‘\ U‘ll_]. UXZg (367

TR kR AR

hoB 4-36 LA AT RERIE S o ¢ S HE S 6855MHz £2 AP
FHAEF AR 5 5 5 17.92dBm (conducted power) - ¥2 AP iE
* 4 b5 % 18dBm 4245 -

> 16:50
\ gsn% O 21 AUG 2024
., CHANNEL POWER FREQ SPAN

&

AMPLITUDE
REF LEVEL OFFSET
0dB BANDWIDTH
FREQ OFFSET
OHz TRACE
ATTEN LEVEL . . = 1 sweee
45dB {

MARKER
PRE AMP

LIMIT
TRACES 6.805000000 GHz 6.855000000GHz @ 6.905000000GHz
T

TRIGGER
#RBW 1 MHz #VBW 300kHz SPAN 100 MHz €| SWEEP #1s POINTS 301

MARKER 0 LV MEASURE

MEASUREMENT VALUE LIMIT PASS / FAIL SETUP
T6 Wt K TOTAL CH POWER 17.92 dBm 10 dBm

T1 Max Hold TOTAL PSD -55.09 dBm/Hz 10 dBm/Hz e

2035

FILE

+ sHorTCUT

Anritsu MS2090A SN: 2021047 SW Package: V2023.3.1
Options: 0031,0090,0104,0199,0732,0868
Date/Time: 21 Aug 2024 16:50:29 CST GPS: —

W 4-36 - 43§ 4 15 R 1 %
TR AR AP E R
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E R LA

2. FHORWE 2R G
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<
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# 3R AFC & ¥ #ﬂzﬂ%érﬁi&«é AL %2%‘5%7;? = A

Kooskd =B TMARE e ’wb%ﬂ%#m Bty A
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FAA AT T R A STIEIR] R R S e e glng S i

FRFE T AR R 0 B ek SUBRE - r DR R o
3.API % > & %

d *t ULS ﬂﬂﬁif&és@ API 3% &PR7%APL 0% 2123
MER - Bhdieds:

o API F % : m%ﬁi iR S e APL % k4 ks
TR Vi R AFC A SRS $R > B TR i

FLF S AT RAE TR EREZGRRERL K
ﬁw'ﬁ TJ; :ui/éﬁv ?, é‘%‘ﬁﬂﬁg‘;&pﬁo

o AiTiEfEcn APl 23 ¥ i SRR Sk d T 2
BB R TR A e AR R > T 3R 1 ¥ e o
?lﬁ’:,,,‘@iﬁaﬁ?ﬁ %é‘i;% i\gét SRR — 5 TR PR g o

4, grburk e (XSS)

XSS sz HHEZ BEIZHRITIEE P o FHBF 22 ER
T (7 e & ULS TR EG T2 d » 7 i 5
o P S TRLBREER FIE hE M BET A BR

Gt i) E R Y B A FAT AR B

‘%‘f‘fﬁ‘?i’gFéé\WZ’ﬁt * s 1T .ﬁ?u%ig;‘é%r’vo

-

)

o ERHFTHNFTLFFT AT LT F A sesp 4
T T AR m B A e
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¥ g 2 ha o BET AHFED G
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B E A feie ok g e o i RO E AT A e
w:a%%&aﬁ&’ﬁﬁﬁMTf<wméiff“°

FRATA RS T BRI TR A B AFC
KRG M FRERAEET LR PSR
PER - R BEET B TR R
seenit F 3 B ol o

6. 35 RT3 (DoS)

DoS sa#f g feit iz i &2 PR BRI & ULS F
S

A AL A feb A TR BTG sk e
P AT éﬁ-ﬂﬁﬁ’g?pﬂ AR ATERE TR A AR
R av PR o Ml X 2h% o

AN RS PRI (DDoS) ¥t X AFC ki

SRR AR B AT AR
R TR N

BB~ o 375 RFAE RV A
SR

R =

}

i

“5&

C)ERRFLLETHREFTIER T

ERBHIR F

MemberController ¢ &

RAEERG L TR ESE 2 TR RO ] &

57 AR S R o g A

EAPERAT 0 SRR 2 gl D (PID) A fiedp B B

i

' o

T
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W

(1) Ly
AR T L]
® PIDO: ¥R i
® PIDI: ™ # T 7 &% Hhii-

® PID2:#H* FHEL TEE » K AT Y B

2

iTo

Q) #39 %
#7374 3% B getAbilitiesForPid = 2 9 35 ¢

private function getAbilitiesForPid ( $pid)

{
switch ($pid) {
case 0:
return ['*'];
case 1:
return ['user:getDataTable'];
case 2:
return ['user:download'];
default:
return [];
b
b

PR 4 en PID A fiedp et e LR d g
%xﬂ,%ﬁ’l’r r’»?_uﬁ-%&%%ﬁ,, Mot _k'vgujeﬁ ’Ti\‘.'b EX=s)
LA
Q) & » AT ELL B

BF 2 N EARY 0 B * getAbilitiesForPid > F K A fie 4 s i
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public function login (Request $request )

{
] e ..

$abilities = $this->getAbilitiesForPid ($member->pid) ;

$tokenName = 'auth _token '.$member->pid;

$token = $member->createToken ( $tokenName, $abilities, now ('Asia/Taipei') -

>addMinutes (60) ) ;
$plainTextToken = $token->plainTextToken;

iy ~E 2
& ¢ }ﬁ)\!,[

Log::channel ('api') ->info (‘Api & * k& @& * 4 ¢ %
'data' => [
'id' => $member->id,
'username' => $member->username,
'pid' => $member->pid,

'token' => $token->accessToken->id,

]9
1

/| E® * ..

TREMRFEFRT B S AF g EEFS R PID Ap¥d

Teenip § R
4) U & i #
=

' & 3158 Laravel Sanctum = token abilities # i F

@ E IR b PR Y AR E R g P
KF UK A -
Route::middleware (['auth:sanctum', 'ability:user:getDataTable']) ->get ('/datatables',

[MemberController::class, 'getDataTables'] ) ;

Route::middleware (['auth:sanctum', 'ability:user:download']) ->get ('/download',

[MemberController::class, 'downloadFile']) ;

BB EAEE KAl 232 All rights reserved
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bint
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wo o B A LR d B

oo

(5) API 3 & 14

a2k APL % > 25 1 FoRad )]

RateLimiter::for ('api', function (Request $request) {
return Limit::perMinute (60) ->by ( $request->user () ?->id ?: $request->ip () ) ;

3D

=R IR R A IR R S e s S A s

5k 7 B feh APT % 32 #E o
2.CSP #*%& T >

50 f oklr Rk S (XSS) et L S %

)

Bt e 7 % > Wk (Content Security Policy, CSP) ° B » 2& =
TOAR R NE P 0 AR RFC R h 2 AL 2 B B A
El - M

(1) CSP e &

% Nginx fie ¥ ¢ /,"'J‘ 4¢ 7 11T CSP header :

add_header Content-Security-Policy "
default-src 'self’;
connect-src 'self' https://60.248.120.27:8081;
script-src 'self’;
style-src 'self' 'unsafe-inline";
font-src 'self' https://netdna.bootstrapcdn.com;

report-uri https://60.248.120.27:808 1/api/csp-report;

" always;
EBREE G T R
o default-src'self : *LH|#75 FIRBILY iv jif w3 &
TTC BEEAE S BB 733 All rights reserved
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£
e connect-src - 3F AJAX IR T ip T API
HEk o

e script-src 'self' : "+ JavaScript ¥ it ¥

» oo AR RARHIA G N o

e style-src: LF P B FN o fE chIRAR N L T E w B
7 o
[d
o font-src : i3 jidy € CDN §* » 3 4% -
o report-uri : 45 T CSP & RAF 2 e L b -
(2) CSP i& .3 £ B2

1 RJZ CSP 4L » FIFE P ot d foipd| F -

Route::post ('/csp-report', [CSPReportController::class, 'handleReport'] )

->middleware ('csp.report') ;

CSPReportController £77 handleReport ~ 7% . ’E’ < fe EL R

public function handleReport (Request $request )

{
$report = json _decode ($request->getContent ( ) , true) ;
Log::channel ('security') ->warning ('CSP i& ', $report) ;
return response () ->json (['message' =>'CSP 3F £ © #4c'],204) ;
}

(3) CSP #F 2 sz ¥ ¥ i

AW CSP F 4 0B 7 MHfeg »add > AR iF
7 CSPReportMiddleware -

class CSPReportMiddleware
{

public function handle (Request $request, Closure $next )

BB EAEE KAl 234 All rights reserved
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$allowedSources = Config::get ('csp.allowed sources', []) ;

$referer = $request->header ('Referer') ;

if  (!$referer || !$this->isAllowedSource ( $referer, $allowedSources) ) ¢
Log::channel ('security') ->warning ('A 24 CSP 32 KR, [
'referer' => $referer,
'ip' => $request->ip () ,
D
return response ('A 324 kR, 403) ;

}
if ($request->header ('Content-Type') !=='application/csp-report') {
Log::channel ('security') ->warning ('#& 2t CSP R £ N 7 354, [
'content-type' => $request->header ('Content-Type') ,
'ip' => $request->ip () ,
D
return response ('& sxep F #g4)", 400)
}

$report = json_decode ($request->getContent () , true) ;
if (!$this->isValidCSPReport ( $report) ) {
Log::channel ('security') ->warning ('j& »ceh CSP 4% & B4, [
'report' => $report,
'ip' => $request->ip () ,
D

return response ('4& »zi CSP 3R 4£.',400) ;

return $next ($request) ;

/| ¥ &% %0 referer £.F 5 onFEekik o
private function isAllowedSource ( $referer, $allowedSources )

{

return collect ( $allowedSources) ->contains ( function ($source) use
(S$referer) {

return str_starts with ( $referer, $source) ;
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3D

/| 7 CSP 4F & g g o
private function isValidCSPReport ( $report )

{
if (lis_array (S$report) || lisset ($report['csp-report']) ) {

return false;

$requiredFields = ['document-uri', 'referrer’, 'violated-directive', 'effective-directive',

'original-policy'];

foreach ( $requiredFields as $field) ¢
if  (lisset ( $report['csp-report'][$field]) ) ¢

return false;

return true;

(4) CSP it 3.5 $ 81 & 47

- L PP il kaedr CSP E4E ¢

=

'channels' => [
'security' => [
'driver' => 'daily’,
'path’ => storage path ('logs/security.log') ,
'level' => 'warning/,

'days' => 32,

T A TS P E o R R S N ek 2R -
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3. 2 PA\APU%’-,J o

é?ﬁﬁﬁﬁﬁ$£ﬁ~?iﬁﬁ#$%$%ﬁi’?

2 2, %
P o i

- B 2>m P Rs i

a%@’?ﬁ*%%%&ﬁiié% LB

(1) P ispel

ﬁé * 7 1] El =+
'api' => [
'driver' => 'daily",

path' => storage path ('logs/api.log') ,
'level' => "info',

'days' => 32,
'replace placeholders' => true
I,
EHAER LG T L
o %

¢ % api'thf 3T SR 0 & % b ie4k APL 22 H 4p
B i 6o o

o FH* AP PiEiE R

P’g}'\’:%gfr/%\*ﬁ_o

o PR WXE LZ'info'y LIF

; 5"’@-@”‘)%7‘ g?}ij/%

EETEY L322, B LR RE-

o4k info 2 12 b & W anp ko

3«3*’11

=X PRREDHYEIT
Fo BT O By e A 4T e

(2) * = FEF P&

|=:u\‘.>

Log::channel (‘api') ->info (‘Api & * k& @& * 4 ©

R
'data' => [

id' => $member->id,

TTC MEEAEE KRR O

237
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'‘username' => $member->username,
'pid' => $member->pid,
'token' => $token->accessToken->id,
I
D

A B BTG 2 75 0 3R T R0
FAX 2R EPEFAE -

T
3
19
F_*

() API & * p 3%

0

B B ek AT APL a0 * R

$logData = [
'user_id' => $userld,
'method' => $request->method () ,
'url' => $request->fullUrl () ,
ip' => $request->ip () ,
I;
Log::channel ('api') ->info ('API i * e4%, $logData ) ;

‘A:E;&%"ﬁ BAE e APl g * 0N B BIR ¥ 7R 0 Tk

$schedule->call (function () {

app () ->make (LogController::class ) ->exportLogs () ;
}) ->monthly () ;

BB WAL P EERhE B R RTE 0 g
A TR A S

(5) @ * FHkieitlwp 34
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¥— L ATR TR T O P Ridr o b4

Log::channel (‘api') ->info ('Api & * %4 : F R ATH * =, [
'data' => [
'id' => $member->id,
'username' => $member->username,
'pid' => $member->pid,

1,
'action_by'=> [
'id' => $request->user () ->id,

'username' => $request->user () ->username,

EF e SR ERBRATE 2R ER I
£E o

4 HTTPS 22 % 2§
(1) SSL/TLS =%

E’éif%gtﬁ%f?ﬁ%]ﬁﬂ%‘ > AetEff 0 & Nginx ¢ F %67 jk
¥een SSL/TLS fie ® o 328 % 7 3k 57 38 % ende B iR - B
FE G B I ?@‘?ff? # o e AR F 1L

Q) Pt B £ 43

. Nginx fe g ~ e ;‘;”F%E”) PRI

ssl_protocols TLSv1.2 TLSv1.3;

ssl_prefer_server ciphers on;

ssl_ciphers 'ECDHE-ECDSA-AES128-GCM-SHA256:ECDHE-RSA-AES128-GCM-
SHA256:ECDHE-ECDSA-AES256-GCM-SHA384:ECDHE-RSA-AES256-GCM-
SHA384:ECDHE-ECDSA-CHACHA20-POLY 1305:ECDHE-RSA-CHACHA20-
POLY1305:DHE-RSA-AES128-GCM-SHA256:DHE-RSA-AES256-GCM-SHA384:DHE-
RSA-CHACHA20-POLY1305";

T B R do T

BTEEAZ S /KA 239 All rights reserved
TELECOM TECHNOLOGY CENTER http://www.ttc.org.tw



ssl_protocols TLSv1.2 TLSv1.3; - & R w3
tr s X

& o ipn BREARAD w % 2 TLS x4
o

5 TLS12 v TLS13 4
ef s BEF TR
% LR
ssl_prefer_server cipherson; - %Jb % PIIRBEEZFIRE
B oomh A% 2 aguE B oo itk %
EiE o
@ sl ciphers "5:;3'& 3
TR

[

4 oE
¢ B X D e §
-k
g 35 .

laﬁ‘{’t‘ i]._’a[:g.lﬁhj:_‘)ﬂ }E‘%#k J
— ECDHE-ECDSA {- ECDHE-RSA : #

% (Perfect Forward Secrecy )
AES-GCM

% %% % R
. ‘:g Jiﬁjpcupﬁ.ét @3}’3_5\
— CHACHA20-POLY1305: 5 3 %3k & #& i { 4 enfd e
— DHE-RSA @ ¥ 5 ECDHE eh# £ > %
(3) SSL § A
ssl_session timeout 1d

ssl_session_tickets off;

500 BoiE i A LS e 7 dv T

ssl session cache shared:SSL:10m;

[Pyl

B3R e

)3
([ ]

=x_ .

0

ssl_session_timeout 1d;
2

D SSL ¢ ipchh t HHPER S
2 ek o
. —

ssl session cache shared:SSL:10m
e

g K3

]_ x 5
%% - % IOMB s+ % SSL
SSL 4§ £ i o
® ss] session_tickets off: 7,% * SSL g ;r-}ﬂ,- ;{é‘_ ’ i“ﬂ ’é T oA f, L,Q,
'r::':‘ o
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(4) HSTS 3 %

HTTP Bt @ ﬁ%l % > (HTTP Strict Transport Security,
HSTS) # - B &€ & i 2pc B4 A kd 257
HSTS 12ig— 5 4eip & >4 o

(5) HSTS #= %

& Nginx fie ¢ 47 00T HSTS {h5f

add header Strict-Transport-Security "max-age=31536000; includeSubDomains" always;
BB i 4o

® macage-31536000 1 dg & HSTS { v ehj »cdhp 5 - &
(31536000 #;)

® includeSubDomains : & HSTS Heiif # 3t ¢ mpt L2 H “'L'r*ﬁ

N

® aways - Az % HSTS &% F“flpxﬁ'ﬁt/’—j‘ 4v 7 é"f,’@;“ v & 5 AR

(6) 7 % § &
F% HSTS # k7 ™% 2igf:

® Pk SSL % @scH @ HSTS i § »cb ok s ¥ %
HTTPS @ 4"% % 5 % & > HTTP 4% o

@ KU H Sgme Wi S EEB Y HTTP R
s HSTS # ¢ p #s#ip4a 5 5 HTTPS -

(7) 4.3 Nginx % ,%:Pﬂ- 7

® IP R
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#o LHEpE

allow 60.248.120.0/24;
allow 140.113.194.248;
allow 60.249.142.114;
deny all;

# 2 rHAER
deny 205.210.31.0/24;
deny 95.214.27.0/24;

#7524 IP..]

1P="60.248.120.27"

KEY FILE="/etc/ssl/private/nginx-selfsigned.key"
CERT_FILE="/etc/ssl/certs/nginx-selfsigned.crt"
DAYS=365

# £12% OpenSSL fe ¥ < i+
cat > /tmp/openssl.cnf <<EOF
[req]

default bits =2048

prompt = no

default md = sha256

x509 extensions = v3_req

distinguished name = dn
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[dn]

C=TW

ST = Taiwan

L =Kaohsiung

O = Telecom Technology Center

OU = Testing and Network Communications Technology Division

CN = §IP

[v3 req]

subjectAltName = IP:$1P

keyUsage = critical, digitalSignature, keyEncipherment
extendedKeyUsage = serverAuth

EOF

#2AEE fork
sudo openssl req -x509 -nodes -days $SDAYS -newkey rsa:2048 \
-keyout SKEY FILE -out SCERT FILE\

-config /tmp/openssl.cnf

#RKEEy TR
sudo chmod 644 $CERT FILE
sudo chmod 600 $KEY FILE

#oFIEIRRE e 2

rm /tmp/openssl.cnf

# BEawdag
echo "Certificate details:"

openssl x509 -in SCERT_FILE -text -noout | grep -E "Subject:|IP Address:"

&wﬁéﬁf LA AR T UREr R FED D
L AT A & Suda ¥ i * 3 2 SSL/TLS # 3 -
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R SR S AR I F

AL REAH 6 GHz 1AL (T 2] - 1 4 428 70

B b PP R g 20 IR B H AR 0 R L RBEAR T
B oo pAFH IR R X B F A Wi-Fi6E £E g E > H
$1 IEEE802.11ax 5 % > it e { BAS N OGHzAEHFT AT £ L %8

Wy o F i & W 6 GHz A7 ## B 22rc {3 SRR Bl 4- 37 #77 o

ARTE & ikfp ITU g RFT ¢ AR 6GHz # £ (5925
MHz % 7125 MHz) EhZ R B MAE T T Fead

a
A ﬁh "‘_L;f.“ql;z}iﬁ * O*\H'fwx‘f ’élr-zg‘l% * Fa?TA,\ﬁ’[c, 6336 MHz

% P

-7920 MHz %+ 42 4F (Ultra Wide Band, UWB ) # vz 455 & s4iF

W IABRIFET R o

B Adopted 5925-6425 MHz B Adopted 5925-7125 MHz

B Considering 5925-6425 MHz [ Considering 5925-7125 MHz

W 4-37~ & R 6 GHz 4 3% B g
7R &k © Wi-Fi-Alliance

EOREARAA KOG G AT H O froFE G BRI R

};J.;I-xp’ﬁ EE e P Fv 2.2 3T T TR AR x-ﬁ'—%ﬂ LTI

All rights reserved
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FRATEMET RS BROTE Y o AP MG 6GHz %G R v K
Fr g d 2 TR F R TR TE S #F £ WiFi 6B

R SR ay TS T CEE TEIEY T

EgHen g ok Y IR R 0 A RS

,,\M
A=
du
W
[

ERHERETE - EREFFEAEFRFERGERRIE L4 2R
i o 17 1R E R RIBEG v AF LTS S ARRGE T B T L E R G
AFC R & H75 4B+ 33 B - AFC R & H 75 4B+ 37 RIS E

AFC XA HTRF R EFE T > A B F fau b gt =
BHET B4R 438977 AP E Y B EARA K 6GHz
Wﬁﬁ{ﬁ%“*?ﬁ’ﬁﬁlﬁﬁéﬁyﬁ’é
PoRPEHERPN P ERE R e A RFLAEFE T AT M
g4 M1 TR FiEFHEWEP o

CREE A 3 Lot
=R rofrir &

TEBRE

Spectrum

s 2

CW Interference

Wanted

\?}E%é%ﬂ%%
nterference

B 4-38 ~ 3P ipl = 50
TR &R ATy g2

-~ EREER

19 AFC & 344> d 22 AFC k3L g 3 A fe ~FER U ZE ¥
Wb d 2R FALE A KA ik T f e T AR T IERE
AR T2 B AR AN A If:\iﬁi’ A Bl G T F S ARE IR R
AOGBERE b chA e d] 5 3 %‘:# bofcH % M H Y FEAE 30m s
30~1000m ¥ 1000m ™ + > Hx* pHRFRLS 5 7 #ﬂ‘:&»i LoS (Line
of Sight) £ 7 ¥ 4kxt £ (None Line of Sight) + = A5 » 4R 4- 50
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TR BT 0 T RAIE R R A R BE Y U2 BRI &

— Hh HELP o

(C)FBREANE

)Lgl#ﬁ/? ’f:“if"fq ’J‘—]—-a'a‘?r«;r_]__: %-lir"f .

1. #7 3% 4 457 %/ (MS2720T Spectrum Master )

#7 3% & 47 &k (MS2720T Spectrum Master ) 4 @] 4-39 #77 » 2
RFAdeT™ £ 4-150

% 4-15 ~ MS2720T Spectrum Master .+ %

Hp I # [ 9 kHz ~ 20 GHz
# fi, 4 ] >106dB > 1 Hz # % 24 GHz ~
AP S -112dBc/Hz » 10kHz #% % 1 GHz *
/‘\~P“ /i N ° 24, 2 \
SR N (f) ?jwﬁil 709 ~ 713 4= 720 - it 3] K
(m) * i 732 4 743
W~ F R 0 ¥ 65dB (5 dB steps)
I g R +0.5dB % &
e aE Aging: = 1.0 ppm/10 #
#E D
PR R Accuracy: + 0.3 ppm (25°C+25°C) + aging

?ﬂ%%:ip

BT

®] 4- 39 ~ MS2720T Spectrum Master
TR kR AT R
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2. ¥ 99w X 24 (Double Ridged Broadband Horn Antenna )
B B RN * S5 S BBHA 9120 D 4B 4- 41 #r7 » H
HFArT™ £ 4-16 0 X BRI BlAr B 4- 40 9757 o
% 4-16 ~ ¥ T v % 2 (BBHA9120D) .4 4

WA T 1 GHz - 18 GHz
A 0.8 GHz - 18 GHz
& it - linear

3557 directional

R C Aluminium

HE 11.86dBi@6000GHz
BERE N - female

FE o : 50 Q nominal
LR 195 (408) mm
A 250 mm

B R 142 mm

£E 1.4 kg

FH kR AT ET

E-Ebene / E-Plane 6 GHz H-Ebene / H-Plane 6 GHz

Bl 4- 40 ~ X 53| F
FHRIR AR
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W 4-41 ~ ¥ 599 % 58 (BBHA9120D)
FTHLKR AT EE

3. %3 gt E (Bandpass Filter)
A h L B8 % VBFZ-6260-S+4c @) 4- 42 #757 » H Rfede
T4 4-17 o
% 4-17~ ¥ i@ gt B (VBFZ-6260-S+) .+ 4

A g Bandpass Filters - BPF
LR 5.6 GHz to 7 GHz
AR 1400 MHz

Fedr 50 Ohms

Rk SMA

B TR R -55C

TALRR AT R

All rights reserved
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ALKk A

4. FHF Mg ic+ B (Wideband Low Noise Amplifier )

BAE MR & B 8L L ZX60-83LN-S+4r B 4-43 #r7 o H
4T A 4-18
4 4-18 > B M+ B (ZX60-83LN-S+) 4 4

FHRAR: AFETER

1ETRTR 6V
X ER R Screw
Fos Si
k7] 7X60
B iTER -40C
BB 1 ITR +85C
FiEET T 77 mA
W E 19.2 dB
e (TR F 500 MHz to 8 GHz
iy~ 3w 4R 4L 6.1 dB
bl Low Noise Amplifiers
NF - je3t Bl 2.2dB
OIP3- = #2324 28.5 dBm
P1dB - & %58k 18 dBm
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Bl 4-43 ~ B M+ B (ZX60-83LN-S+)
TR &R AP R

(2) 48 F iR 3R4RE P4 E 21 3

GHMNTHRAE LR T RIS BF L WIi-Fi6E %3
(8% AFC s ¥z $dicfie ¥ ) ¥ B e pcd £i32 F 7 Rl e~
o FRMA EMBE F e R TS AMA IR R T
¥ 4BE (Light of Sight » LoS) 2. & FEEIE £ » F 4™ 258 (1)
B & o 3N R F T 4R (WI-FIAP) @it = S0k T pede (d)
fe & H A R A2 b (off-axis) & & B brkg | o bt #ABIT
0 R K HACA BT M F R I T T RS
VIR AL REAAR B D% N GE R T 0 X 3R S0 4 X KU M
iR -oFEMERTE AL K2 Fpd TREED LR
MPFEFRER REFREFE LS 40R 4-44 2 B 4-45 751 -

X AR S RO X MU e 3 R

BES T Ty L
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Frequency 6 GHz ' )) S Off-axis "
Height 40 m
Dish size 1.8 m

Frequency 6 GHz
Height 1.5 m
EIRP 36 dBm/20 MHz
ML W N NN WA WA NE N WO WAV { NS
Gr— ) ) distance 3

W 4- 44 ~ p&ci 22 Wi-Fi LoS @ 4% 5, i &
FR &R 2= g R

0 140
-10 IR e 120 §
/’ ——Interference _§
20 /,' —Freespaceloss 109 &
25 / Dish gain f_
= / ) 9
S 2 3 off-axis 20 "_'Z
@ -
o F LT HiE
& -40 g 60
- R
o 19 =7 :
Ts0 ==Ll L 0 &
= 0.1 = =S ;
5 —
= .60 < —F 20 ¢
" First side-lobe P
-70 0o &
80 -20
0 2 4 6 8 10 12 14 16 18 20

2D Distance (km)

Bl 4-45-LoS F2E 2%
FRKRIR D AP R

H A E ﬁ%iﬂ? %gﬁwuw T T-rE- ¥ Jia
i%E Bk o Ao et 3 WEARAF B L
TRRAREFLE ﬁﬂ&ﬂ' 3 T A ?a EH 6 Pk
FIRFHEA T b d R B L T oL
AL ¢ SR 30m -~ 30~1000m & 1000m 14 b & B iR BEE T
F3ERIFE 2 A BpEREX & 2 LoS (Line of Sight ) 22 NLos (None
Line of Sight) % it {7 iB|3% o 4o B] 4-46 #777 o * #f =k 7 B3F L1518
Google Earth 4%t & 47 > 48] 4-47 #7151 » i¥ 2 LoS (Line of Sight )
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#? NLos (None Line of Sight ) =t & + 385 S 3% % =kt > 2 7 it f

A H R AR 2 A E ORI o Aot R kT 2 2k

ELT (6 BP) 0 G EEPR ) REEZ TR 0 R RT

PO 2 B R RB ST FARR A JE A A Fl g A
FEipE ST AR RS o

In

Spectrum

- N 18 ¢
e

CW Interference
ST \Wanted

g N
.. Google Earth

B 4- 47 ~ i A 5

FHEAAREE 0 A AFC R 2 Sl (1 AE SR 3
) KA FRRIFA R Ao Bl 4-48 0 g b FHRE Wi-Fi )
%@&ﬁéf%ﬁﬁﬁlﬁwﬁﬁiigija 7 b LR R
BT R BT E FEESEA 0 KA @4 AFC k¥
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USRS EAS SRR R 2 S SE Soad e A

¥4 4o @) 4- 49 -

faEMERAR

B 4-48 ~ B F T iiﬁﬂ'ﬁ##’fi

S kR AR AL
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[ BEA b &4k B R HL ]

+ : y
T s g n T sk nk
T 36 % 25 (LoS) T .36 £ 25 (NLoS)

I |
. v
GNSS %€ 43 ]
THEERTEHER
POk b & T4 5% B SR B
T#H D

B 4-49 ~ + 3 (T £ R A2 F
FHRRIR AP

LooRAR T EEmp
() A 434580

L1 7 F 42 sbpbdal > P § R4 TR TR -

12 egrsbd 3 THRIOES CHET AR ST %
FhAERH e f GRS R T Bt i
Tk SR e o

1.3 ®# & GNSS wat (W& ~A#FR) Ml
HH = h N ik o

BB EAEE KAl 254 All rights reserved
TELECOM TECHNOLOGY CENTER http://www.ttc.org.tw



(2) * ERIEBE R (4oW 4-50)
2.1F

ALFE (LoS) * #EBEB~Z i % [ B
T pEdE 30 2 ¢ N ~30~1000 2
426 2000 2 &
22 27

L& PR oK
2, R 1l & 1000 A
ZBwRE L B

r

raek (A

¥V ARLEE (NLoS) + B8P~ B % B 2 o
oK T EESE 30 o 2 o~ 30~1000 =
‘b (7 AgiE 2000

r
N
A4
N

a BT EEHTR
1% 1000 o
ZFRREFALEP~- B

<

FH kA A

(3) * 4B iRIR BT

ERFRICRA LS
3.1 % # & GNSS zit (54
H S >

S

N

CARBR) THAIRER
~ g (d @ sbrk GNSS$aE ) o

s BT IR b o B AR RV ORLRI D
#CW g 1% A%

212

2E g X AR 360 A4S 15w
bﬁﬁﬁﬁa’v“uﬁﬁﬁi?ﬁﬁﬂ
AT k—i’ﬂ\b\ﬂi:ﬁ% }Hm.ﬁ FAR S AR £
Gn AFC RS Y > 5453 11 & K Sl k6
bt ,mgf 5 piE %kmé%
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2. 3 IR b P iE

AP R
£35) L2 2,000 2

PRALERE X FHL (AU
PARBIFERFRT R FH AR
@%Jﬁﬁi’ﬁﬁﬁﬁ%%?%4%@$7&£%iw’#
D BACAARRE TR B RS LR TR TR
%ﬁnﬁ4&9%ﬁoﬁru%%?ﬁ%ﬁ%%gagwmﬁﬁfh&ﬂﬁ¢
S1~M 4-56 #777 » R P A <3 TH P RACLAAR L A& By
AL > T 2 BT RRIE

%4-19> 3k 1338

[

s

‘\}q

¥ ixg i

By S WA
= Z 4
= i
vOEF R s E£&7 0 % x FE [23.488139
a7 304%% 120.435806
5 vER R i KRR KB4 & | 22471972
g P ’ ﬁ-:;; £ 54 5 120.456361
- LAY
EREE |, F15;m16§:; 16? 23.299472
RPN ad ;f =~ 120.593139
A VOET R b B A B fE S SRR | 22272972
3P H P s 82 5 120.657472
5 VOET R N B RAN e B | 22.619833
>3 P T 1928 120.562111
‘ PET RN | A | £ ABkE LT FTEE | 22795636
AP | <M | B 100 5L 121.124614
TR kR AL R
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Bl 4-51 ~ ¢ EF AR KB LBEARLE A 7
FA kR AT ORI

Lik

K

F‘ﬁ’}"j\/}il : ﬂ\};r.r';z ffiﬂ—’.

S ENGHES SR NE s P

B 4-53~ ¢ B 64§ <0 F 0 Bk AEAE A 7
FAL KGR T ARG R
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TENT

P3 n
P2 nFY P1
n RPiend

Bl4-54~ ¢ EF 3 HL<>XTE Y Bl MEELARE A 47
TR KR A KR

mH

Bl 4-55~ ¢ BT G p <L~ ¢ BHOLEIRRAE & 17
FAL kR L AT I

(EETRREE : A

Bl 4-56~ ¢ &7
F‘ﬁ#"j\/@ﬂkﬁﬁzfgg
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(2) RIHI R R L7

* I"\:' /Hvé‘ e # -}}:‘?‘;.g,z,,\*fr 'iqe'g j\‘g,’)%%{ﬂ /PJ ’3&@#&‘1{

AP BREA FRTERE T RRRE m#
12 % b flicho £ 4-20 S o
£ 4-20~ L b3 Bt S8k
| s o | B S | 4 e Bho | A MmeE
o |HREH | FER (MHz) | (W) (B) B (=%)
23.488139
1 . .
1| 3 20435806 | 6226:89 |05 133 62
] 22.471972
2 ik 120.456361 6034.15 0.5 211 28
. 22272972
gxlr
3 1 120.657472 5945.2 0.5 172 50
22.619833
g
4 3y 120562111 6064 0.5 42 54
- 22795636 | 6137.925
T3l =
51 FEA T Das14 | 6460 0.5 12 100
FAH KR A ER
E BRPGRENIEREAL, G ZBERF B EFIEREAS Y 5 30

Bex AT

~ 30~1000 =
izk £ (Light of Sight, LoS ) ¥7 %
of Sight, NLoS ) = f&#g 7] >

r

T2 1000 2% koo BB R A2 TR EE
¥ 4z % (None Light
LR BEAR K

HAE A 47 R

R S

FTREHER T 0 Tw HE L TRIFIREFRP E LT o

TTC

MEEAEE KRR O
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TR -

She

4o 4- 51 3%k & i3 % PI3REE LoS Bl32 2 P1 ~ P2 ~ P3 358
i) i% 4o B #7 % > NLoS jP|:% 8- P1 n~P2 n~P3 n 3-8 pl% %
e Ak 4-21 907 0 B BRI 2 SlchoB 4- 57 2@ R BT
Bl 4-57 = %% F e 5 -98.88dBm -

03/29/2024 10:58:33 am H e

um Analyzer

Ref Lvil
-20.0 dBm

Input Atten
0.0 dB

Detection
Peak

#RBW
30 kHz
*VBW
300 kHz

Sweep Time
50 ms t " 3 Restore

Traces ' ) Default Quick
it Name Buttons

Change

Trace Count
10110 Quick Name
Sweep $ Change
Continuous s

3.176 890 GHz 5 90 GHz 6.276 890 GHz

000 MHz

Save Location

Freq Ref

vena velta X vena y Change Type
Int Std Accy £ 7

Setup/JPEG/...

Amplitude Marker

) 4- 57 ~ Sps¥ & 47 RATH R RIR T2 S
T &R AT L
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TELECOM TECHNOLOGY CENTER

% 4-21 ~ 37/ i E RIEEE Ry
T
e . , Al

2L iR F I F o :é%;'?;‘- 8L i

SR (MHz ) (dBm) '( " :) =
23.4878887

P1 1204360853 6226.89 -75.24 <30 LoS
23.4878883

Pl n 1204360069 6226.89 -87.76 <30 NLoS
23.4867726

P2 1204371758 6226.89 -79.04 30~1000 LoS
23.4862205

P2 n 1204382645 6226.89 -90.60 30~1000 NLoS
23.4801833

P3 120.4432066 6226.89 -85.69 >1000 LoS
23.4805505

P3 n 1204435925 6226.89 -98.13 >1000 NLoS

FH kR AT ER
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Lk

4o 4- 52 3%k % iEiE PI3AE LoS PR 2L P~ P2 ~ P3 H-E
B4 Bl 97 o NLoS pl:228-P1 n~P2 n~P3 nIHFE &% » 4o
# 4-22 %757 » B BRI F 2 SodichoR] 4- 58 =i B E T 0 Bl 4-
58 T3 R4 F 3 5-103.14dBm o

JINFIESUY 04/03/2024 10:23:02 am

Ref Lvi
-20.0 dBm

Input Atten
0.0de

Detection
0

#RBW
30 kHz

*VBwW
: Hz

eep Time
Restore

Default Quick
Mame Buttons
Change

Trace Count
10M10 Qulick Name
Change

£.084 150 GHz e

Change Type

Setup/JFEG/...

Amplitude

B 4-58 ~ M A 1T R LB BRI T2 $k
TR KR AP R
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Z 4-22 ~ 4B E R EE R

[N
RIGE B a2k

- iR 5 Fefer F g e | T

gl | k-l gt A

B S (MHz) (dBm) w (> |

I'{ ) NS

22.4718905

P1 120.4561934 6034.15 -63.49 <30 LoS
22.4713213

Pl n 120.4557227 6034.15 -86.84 <30 NLoS
22.4703458

P2 120.4552076 6034.15 -65.57 30~1000 LoS
22.4695141

P2 n 120.4544771 6034.15 -89.28 30~1000 | NLoS
22.4643671

P3 120.4502308 6034.15 -81.38 >1000 LoS
22.4634463

P3 n 120.45062 14 6034.15 -91.63 >1000 NLoS

TR kR A KR
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5L

4o 4- 54 3%k % iEiE PIEE LoS PliREE P~ P2 ~ P3 £
B4 Bl 97 o NLoS pl:228-P1 n~P2 n~P3 nIHFE &% » 4o
# 4-23 9757 0 B BRI F 2 SdicheR] 4- 59 =i R E T 0 Bl 4-
50 T3 %4 F 5 -98.61dBm -

AINritsuy o4s09/2024 11:03:26 am

Ref Lvl
2 B

Input Atten
0.0de

Detection
R
#RBW
30 kHz
W
300 kHz

Restare
Default Quick

Mame Buttons

Quick MName
Sweep .7

Change
Caontinu

_!
|
|
|

Save Location
Center 3.

Change Type

Setup/JPEGY..

Amplitude

B 4-59 ~ A R LERIR T2 $¥
FALK R A AT f
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% 4-23 ~ 5 Lo R iR EE £ R

P
A |
e FOE ¥ FleH ¥ grebdge | T
gl | k-l gt A
B | EER (MHz) (dBm) w (> | B
I'{ ) NS
22.2726610
P1 120.6574167 5945.20 -53.65 <30 LoS
22.2725089
Pl n 120.6574320 5945.20 -86.26 <30 NLoS
P2 #£ 7 ARLEL # # 30~1000 LoS
22.2670181
P2 n 120.65912 14 5945.20 -91.98 30~1000 | NLoS
22.2571647
P3 120.6591805 5945.20 -89.72 >1000 LoS
22.2621169
P3 n 120.6587481 5945.20 -97.55 >1000 NLoS
TR KR ATy R
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Ny

4oB) 4- 55 37k 4 13 F P3EEE LoS |3 EL P1 ~ P2~ P3 -
il 4o Bl #r7 > NLoS |32 P1 n~P2 n~P3 n L E 2% » 4r

* 4- 24 9751

T oo B BRI 2 SlicicB] 4- 60 2 E B AT 0 B 4-

60 T 2 HHF F M 5 -97.40dBm o

Ref Lvi
-20.0 4Bt

Input Atten
0.0 dB

Detection

#RBW
30 kHz

#VBW
K Hz

Sweep Time

6.019 GHz

Restare
Default Quick
Mame Buttons

Change
Gluick MName
Change
Save Location
6.109 GH
Change Type

Setup/JPEGY...

amplitude harker

Bl 4-60 ~ SF3 ~ $T R ERIK T2 $8k
TR KR AT ER
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% 4-24 ~ Py E R BRI

a7
RIGE B a2k

i o Fefer ¥ gebdge | T

gl | k-l gt A

B S (MHz) (dBm) w (> |

I'{ ) NS

22.6201215

P1 120 5623258 6064 -53.95 <30 LoS
22.6202399

Pl n 120 5624321 6064 -85.78 <30 NLoS
22.6208064

P2 120 5627733 6064 -63.65 30~1000 LoS
22.6212376

P2 n 120.5630569 6064 -93.02 30~1000 NLoS

P3 &£ ¥ ALEL # # >1000 LoS
22.6288206

P3 n 120.5710073 6064 -85.46 >1000 NLoS

TR kR A KR
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3
&

g
&

4@ 4- 56 %k
B 4e Bl #7o1 » NLoS
% 4- 25 9751 > H P e
61 T B B e

izE

B3R EE LoS Bl:EEEP1 ~ P2~ P3 H-£

BIFEEPL n~P2 n~P3 nIRHFEESF 0 40

2 S Hcho B 4- 61 28 0T

-97.22dBm -

] 4-

05/24/2024 08:13:07 am

Ref Lvi
-20.0 dBm

Input Atten
0.0dB

#RBW
30 kHz

*VBW
300 kHz

Sweep Time

A: Max Hold

67 ms
Traces
A b,
AN,
r—f‘"’d ¥ \ﬂ\

Sweep (Fast)
Continuous

6.087 925 GHz

Freq Ref

Int Std Accy Mkr Ref Delta Ref X

Amplitude

,/. T .,M

[

= %Hr ’N\{“}lﬁr.

"L
Moy

Center 6.137 925 GHz
Span 100.000 MHz

Ref Y Delta X

Spectrum Analyzer

o

Restore
Default Quick
Name Buttons

Change
Quick Name
Change
Save Location
6.187 925 GHz

Change Type
Delta Y

Setup/JPEG/...

Marker

1

4-
TR kR AP R

61~ HHA TR A HE

T MEEAEE KRR O
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3 4-25- 73 A G ERGERE BB

7 <~ 4

i vt 4 ?i; ¥ e

4 ) =

Pt |00 | 6137.05 79.12 <30 LoS
PLn | 127000 | 6137.005 9271 <30 NLoS
pa | 12709982 | 6460 75.42 30~1000 | LoS
P2 | 2O 16460 91.08 30~1000 | NLoS
py | TIOR8 | 6460 74.92 ~1000 | LoS
P3 n Tifﬂﬁzﬁiz 6460 -90.98 >1000 | NLoS

TR KR AL

FHERIRBE S AT (P R) ~ KB (WK ) N E A
(#%4) = BRIRBITE AFC FHREEE > d 50 L4t
30~1000 = = ¥ ARk & RIGEEE > RIS 1000 2 % b VAR
FORER LN S g RRRERT S TR

(2) -} %

LB AFC inbt @ v b A d R4k Y Wi-Fi
E 2 458 (5925 MHz~7125 MHz) & {7 AFC i %7 it S » 15 i
AFC i it i 2 $dc (@&ﬁ%@ﬂ ¢) 2% %% Wi-Fi6E #£% >

B KRBT FHE R «é«i i E o SR IR E,
BELE (TR ’%ﬁ k22 A FFIT5 FIEPIER ARG
AR A AT niz%kg-mf% A TX ML Ih Rk F T 41

ﬁim@ﬁﬂ o AR REARY B VAR L R B YR
o2 T AR % .&fﬂiﬁ»}’zgmﬁﬁr’w@g v e o d AN E AT E R
TOAF BT EIG  iEAY B B VAL BT
TR E BT ARELE BT & AFC 5 3t¥ BFiE > end
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EH o pREFLEE AFC f A AP EREEAFE 5T R
Ar BREBTHEZRFE RS N EAME S L AERY 2R
gl td S R2AHEHMEY AR FHARLIGFR- 22) &
MIZRAKRT R PP RFFRZFTATAGHR 30 22)0 ¥
b REZFRTINA  FAE LT B FATHE L kS
AFC %382 R - A REFAFC iz i+ 7

755 14 o PR IRL PE pL SRR 8L 1T S B HC;Y (Worst Case )
wiTskE o KD AFC BT LR o

LRFA R

=~ AFC K & $ %5 48+ 37 R

1 RE= R T NG & AP FRRTE (F % )~ LB (30
TR FL A (PR ) 2 BT RRRREE FH G b h 2 T 4R
F o B8 AFC ks 3 A fg &Pf%sﬁtui AR B T AR L K
Ao S AR R Sl B AFC G S R R R B T T 4ER G
¢ AR KB ST IR L “é«iﬂf-ﬁl#%’@?%%%éi?%%
,Z‘s ,&iﬁ%‘:&é#ﬂz GHLETE G XTI BFRE AT

S SRS TRY X

@)
T
S
(dm
s

(- ) AFC #8412 = 3§ ¥ 5 f&it
1. AFC s 3.4 #] 2 Virtual AP
(1) AFC )% 348 |

AFC - ﬁﬂ*ﬁ?‘&# % 4] & 5 £3F¥ (License-Exempt,
LE) % & @ B3 » ¥ & ¥ T BL44 Bl PR3% (Fixed point-to-point
microwave Services, FS) 7 & JRIZX 24 R T AT o H g p
<7 % (Low Power Indoor » LPI) #-;%4p+ » AFC #-3V & &
RLAN (Radio Local Area Networks ) #&B-2LiE (B 2308 ~ &

TR K mlgﬁ,ﬁﬂ#’}% A RF L R F g pfrz b RLAN
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BT o B2k LPI ehg P U fosd S F S a3t 15 1 @
AHRGHRFEAL G TR A RFO ﬁ’ifif?—;ﬂ@%&,&,ﬁm
Yeiprt o AFC el (P 4% 0 3 b en@ 35035 1 % >
FHAE AR 4- 62 o

BT
o 302 AFCHI? o %R K -

o A7iE 30 2% ¥ 1 22 p > AFC f1* WINNER II( Wireless
World Initiative New Radio phase I1) #%] k=% o %
it 13 A0 U F 3 0 %A% WINNERIL # LoS
g NLoS ehie = » d st Apm g 4% 2533 5 w& AFC
A" 407 & 0 4 LoS f- NLoS & & & 3 ¥ -
JEAR A e

o 2 E(_#Eg\ (L) —yip (i) %] i — pLOS s ] LOS | pNLOS % | NLOS
POS % LoS # 3 ; L5 % LoS #.j&4p % 5 PNYOS L NLoS
g LNYOS % NLoS Be/ffdp 4 J L ZREH L s o
WINNER I e 3f 4 53] ¢ > #-rd X RF R & pEdEoh
S i s PLOS & 58 o PLOS= (- PNLOS) o AFC #-¢ i * 1
F£ WINNERII $-fick 3 & £ 8 BRI (B 38 F
FRYE )

o AZiE | =2 11t o AFC 1% 7 R A543 (Irregular
Terrain Model, ITM ) & & & if (e dchcd) k=& o
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{ Distance < ] [ Free Space ]
30m Propagation Model

{ Urban

Propagation } [ 30 < Distance ] [ With building & ] { ]
[ model < 1km terrain model Suburban
{ Rural ]

[ Without building & ] Combination

” LOS/NLOS] IST-4-027756

{ LoS/NLos ] IST-4-027756

" LoS/NLos] IST-4-027756

tefrain model Model FCC Title 47 CFR 15.407(1)(1)(iii)

o, : Free Space
[ L= ] [Propag_alion Modcl]

Distance > [ Irregular Terrain . [ Ubran/ .
[ 1km ] [NLoS ] [ Model (ITM) ]+ [ With C Imlcr] [ Suburban ITU-R P.2108

NTIA-ITS Irregular Terrain
Model (ITM) (Eonglcy-Ricc) ‘ ITU-R P.452
®l 4- 62 ~ Open AFC & 42 & 3% #-7)
TR KR A AT

(2) Virtual AP

Virtual AP 3 Open AFC i %7 #73% s o dy - % 300
P AP AT BB Y AT S G F LR AR g@%c:
BRI B Sdc 0 Virtual AP ¢ 5ERE 2 B D2 W AP A
ST LR - AT R Bk @ o SR Rk 5 Ao
4- 63 #7571 o Virtual AP35 {5 € L4l 4- 64> = d ®RIF 5 7
TR ZME R REN UG H IR FI PR AT
% X % 36dBm - m B 4 Rl E_Virtual AP & 19 %8 AP
el ek Bl o {8 & AP Ri%‘liél? FPR-¢ %3 Virtual AP
FaFRT R 2R A S S TRFE BE ER TF W AP
K BT ARRIGE e

mi
o
R
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Serial Number @

TestSerialNumber

Must be unique for every AP

Latitude
22.4718905 degrees
Semi-minor Axis
30 meters
Attribute of uncertainty ellipse
Height Type
AGLw
Indoor Deployment
Outdoor v

Certification Id ® us_47_cFR_PART_... ©
-]
US_47_CFR_PA... v Id
Longitude
120.4561934 degrees
Orientation
0 degrees

Degrees of major-axis off north clockwise in [0,

180)

Height Uncertainty (+/-)
0.5

meters

Inquired Frequencies
#  Low(MH2) High (MH2)
Add Frequency Range (MHz)

Lower

Location Type

Ellipsew
Semi-major Axis
30 meters
Attribute of uncertainty ellipse
Height
2 meters
Minimum Desired EIRP
14 dBm

¥l 4- 63 ~ Virtual AP %#% 2 %

FALK R AT R

—

p———
——
——

[~
_—

r—

6005 MHz ————
6085 MHz ————
6165 MHz — -
6245 MHz — -

5025MHz ——————~—

6325 MHz — -

6565 MHz —
6645 MHz —
6725 MHz —

6885 MHz — -

6805 MHz — -

Bl 4- 64 ~ Virtual AP #g (< 2 * [§]

|\

T R

o
i

MEEAERE KT
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’ Show LiDAR Bounds | Show RAS Exclusion Zone ‘

tE EWERR r

tlﬂ"‘ !

Google

Download results.kmz

] 4- 65 ~ Virtual AP # 3 > § ]
TR KR AP R

2.+ j’E F‘ /anip‘upg

AFA G #-4R% Open AFC i 5ub ap i (FILS-F Rl > * &
%78 AFC % ffuttg;‘%ﬁw 7 s F i AFC i svs i eh S e
FHZAFRDFHERE AR
L M=

PF'

— 4§ 4-66 7m0 HiER R
Yk B gt X SR BT Wi-Fi T st
8- Pl E35 38 Wi-Fi 7 AP kg 7+ 3B pl4cBl 4- 67 #7577 > @ ff
BZP G Y T ERFEAR 4-68 47 0 FiE 7S % Wi-
Fi7TAP §#2 Z7 T REFH B+ FRIE - L4 < pleh

\I%;'_T:

l.é ﬁg‘] bt’ j’&-’i{'}l‘:ﬁ = '&‘-"@ 4 69 "'T‘I‘ J}%‘:f;jz—g é‘l‘}'j— %é /P \'—'-é‘

-5‘: iV
W
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HIR—(ERAELR)

Ay \
A A A
LoS/NLoS LoS/NLoS LoS/NLoS
S Ll =
302R A 30~10002> R 100072 R & _E

T ERAL B A FRRB IR -

RRfAL

L 5 A S 47 R AR RS R X T B

2. MARBELIREBMERALS -

3. AT TR A 1.5-3 548 3 S Afte 46 SR L B ] 86 -
4. MMFHRBAMAET — BT -

BRTFHMRE > AP FCERPREFHTMEHM -

B 4- 66 ~ 35— BI3ET X F
TR kR A R
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I 35 = (WiFi 7 AP)

(i Y‘f{ ) " (( ‘73 Lfl )
\\! L) \\{ '

\'ly
\ LoS/NLoS
(X1 oSS LoS/NLoS LoS/NLoS 1Y

A |

N

30R A 30~10002 R 100072 R 3A E

FHesxsh ¢ 2 A A8 XAFC) s WiFi 6E AP -

PR ¢

1R SE RS AR B A -

TN F A % $03% € | WiFi 6E AP -

AT T4 1.5-3 048 36 3 Sk AL 45 ML &8 ok B R 25 -
MBI RBATAET — BT -

ol ol >

HBRFEMNRE - P B TERFREFHE NI -

Bl 4-67 ~ & = RIET LW
FH AR A AR

W (2P F4)

]

n“ J ( 7%}‘71 i ~ h ‘, ( \7{*7{ ) .‘ n
:; ‘ /
Y1 IX

J

3022R M 30~100022 R A 10002 R 24 £

FHix i ¢ kA LIEKAFC)fEWiFi 6E AP -

PMIMAL me
L 4 PSR 7 IR K 2835 IR R B 5 al({}
2. BB N B AR E#YWIFi GE AP E % & T2 - N[
3. HATE P F U539 60 3 teafole b SRk BE R3S -

4. HEPFHBEBMEM 2R WHAFHRRS AT — i@ 4 -

HBRFEMNRE > AP FCERFREFHAMTH -

B 4- 68 ~ 3 = Rl T AW
FHRAR AT AR
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48 TX 485 RX FHE P F B
(MHz) (MHz) (dBm) (MHz)
3T 6226.89 5974.85 36 20 ~ 40 ~ 80 ~ 160
ik 6034.15 6286.19 36 20 ~ 40 ~ 80 ~ 160
6137.925 6389.965
EECER: 36 20 ~ 40 ~ 80 ~ 160
6460 6800
R
6226.89 5974.85 14 20 ~ 40 ~ 80 ~ 160
(#7/5)

Bl 4- 69 ~ & sk 4 4BEAT 5 4

TR kR AR

D) FH- (BEA4 BFIERIE)
Ba- @ * R8Ad BivL i &8 F4RE G ,ué_iﬁé_

Wi-Fi 500 gils F s s o bfsd g fd 2 g !
BEEACE 4-48 7o 0 B D - BEPIEEA P E L AT L 7R
F b BELUARRG AT T A0 £ 3 Virtual AP #ri8 d e

&%}”,LTP rAd BB ENFRCELEFTFE B IR

Bl 4-70 751 > Bfs P BT R EBRG L (8% D
AEFHRRRALTEF AL TR 2t R - 2R
20 BB AFC 21 ehs F 58 g-,z,g;#jar;—a Hou|iF 3 Kig T
BlEE s Bl AFC B E ¢ R H FE
3dB 5 - BaJER@ITH A ¥ F 36dBm U ER LS S FE
PEERET § AL TR -

T

All rights reserved
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N ST
i * :
1% A SRE DM RAE S 2SR R T ok
i * :
"L WNEES PR RIS RALS |
.

AT 4525 53 5-105 48 3 3040 e 46 91 4% ok 05[] 26
‘ ! ! j
= T—M%&Mﬁ%ﬁ.[&T~@+ﬁMﬁ%ﬁ
T !
M B F4E4R B AT/ T — 18 F44 25

F4-70 ~ 35— * 3f Rl AL
TR KR AT TR

(2) 8= (Wi-Fi7 AP *+ 3ERl:E)

B Wi-Fi7AP i£4 3 8 340 > 55— B
BEA G A AEH AT R T B R GESR LR r L

35 Virtual AP #73% I end ik @32 Wi-Fi7TAP» £ 3+ 32 50
BEFE o B ARRAcR 4- 71 17 0 BfS Y YR 2B
R P TS RS R R P
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B 2
: 4 1
1% P SR M AR R B IR E R T B
i l j
[ A % $03k € 2| WiFi 6E AP
v

1&4‘?‘?#&%&%1 5-35-4% 3t TSR AL 46 #1445 )k B Fa) B
! ! 1

- T*@%%Mﬁ%ﬁ.l&T*@%&%ﬂ%ﬁ
J J

( )

P AR BATAE T — 18 T34 %

\ J

B 4-71 ~ ‘T‘i’E/F A2

FH KR AR AR
G)FHE=Z (27 TEF4ERIE)

fo=®% Wi-FiI7AP e A &+ R & - X5
I BERAPIFRREF TR FI - BREPIBAPE LI
FHAo TR b4 T ELM ARG LT L A0 £ 40 Virtual AP #7
LA gk 23 Wi-FITAP vi— 7 b end_s 2 8 * e 5
B A2 2o A F 14dBm > £ #91 F 38k
R R RBERE R RRREE BT BB E
4- 72 5 > B iS P ER R ARG LB EORERET
HRFEREATF AL FHFod 5P TEFERRER G ERFTE
WA F BB KT R RERATEORG EE TR
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T3 R 3K 24
!
18 RBRE AT RAE N AR R T B

v

s N

\ ‘ 7
[ BcEn A B 8 A M E 6O WiFi GE AP 3 3% B £ ¥, |
\ EX T |

|
[iﬁﬁ+&%%u3%ﬁimﬁﬁ%ﬂ%¢ﬁ%$

~

7

‘ ;
T T | F T BE TR
b A 43 )
|

; !

s w

FT—EFERRSEH | BT —EFEAREHK

\
\ 7\ 7

}

{ B

P 4R R B AT T — 18 T2

\ 7

B 4-72 ~ 52 F FRRR AL

FH AR AR

B RBPLERITE  HpdE i A7 0 % 2 2R 304
55 GPS AR 4 A %23 & 29 A 172 4 % 5 120 & 26 4 09.1 5>
kR R Bl

Bl 4-73 9757 > B F 3EpIREL Aol 4- 74 71 0 PlEE e Bhi
Bl4c® 4-75 977 > R FIEETE 3 6B > A% 5 Pl (30 =
TR FAR) ~PLn (30 2= pos A FAR) ~ P2 (30~1000 2 ® o
FAL) ~P2 n (30~1000 =& > % ¥4 ) ~P3 (1000 = & 12z ¢k
FAL) ~P3 n (1000 = = r2#h > 2 FAR) o B - BB - BlIE
BApl o R AP TEREE NG RFET AR LB
T pE 2 dicd Virtual AP #7391 4c ) 4- 76 I B 4- 81 #75% o
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F BB AT % 204080~ 160MHz > & W F 454837 24 X
TR Y CHEFHITT Y AL FHRERIFIES > LR R
Virtual AP & 1 ehss 2 (7 F g o = (Z7 T4 ) T4 * 4
BR4c® 4-82 2B 4-84 #77 » BH Fig® 2R bk x# F
14dBm » JLB-RIZE PR 5 4B 4- 85 % @] 4- 86 -

W4-73~ ExATRKALEL

TR kR A
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W — &N =

B4 B &R

Pl 23°29'16.4"N 120°26'09.9"E
Pl n 23°29'16.4"N 120°26'09.6"E
P2 23°29'12.4"N 120°26'13.8"E
P2 n 23°29'10.4"N 120°26'17.8"E
P3 23°28'48.7"N 120°26'35.5"E
P3 n 23°28'50.0"N 120°26'36.9"E

W=

Pl 23°29'16.4"N 120°26'09.9"E
P2 23°29'12.4"N 120°26'13.8"E
P3 23°28'50.0"N 120°26'36.9"E

Fld-74~ 358 & F Foinin%

Pl n

P2 n

P3 n

B 4-75~ A7 & F FRGEB S B
FH kR AT g KR
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6485 MHz —
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TI2ZSMHZ = = = = = = = e e o e e e e

B 4- 78 ~ 3755 P2 * 3 IR BERI 28k

FH kR A ER
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28@5974.85MHz

ol 6o1sMiz | [ 60asMHz |
l ¢l 6025MHz ] —+{_6065MHz_|
\ | H—-IM
! fi wss\mz
oot ul
| A
20Mikz ‘

1
wmllz

AFCﬁﬁ"E&E

FrEnns

|
SOMIYz ' " .v B V
1 N

lsomluli:l::,,,v ]E ]V

[}
|| |||| ||

ll ,ll ]

N

5925 MHz —————————

'
:

6005 MHz ':’.'_

I I
¥ 2
: =
g 2
P2 n

TELECOM TECHNOLOGY CENTER

284

::o:o3o:o3 o3& f§%iz
¢ ¢ ¢ § § & § £ § § & ¢%
B 4-79 ~ 7% P2_n + $ERIGABERIE S
T KR AT R
BB EAE ATl All rights reserved

http://www.ttc.org.tw



— AFCHR & o BL ]

so.\m:zl::: V

oz [17 4
I TH T T

6165 MHz —
6245 MHz —
6325 MHz —
6405 MHz —
6485 MHz —
6565 MHz —
6645 MHz —
6725 MHz —
6805 MHz —
6885 MHz —
6965 MHz ~
7045 MHz —
TI2ZEMHZ = = = = = = = o o e o e
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5925MHz — == ===~
6005 MHz — ===
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4 5965 14 314 40 PR >1000 *e
5 5965 14 314 40 =i >1000 *&
6 5965 14 314 40 PRy 1000 *e
7 5965 14 314 40 & >1000 *e&
8 5965 14 314 40 i >1000 *e&
9 5965 14 314 40 Py >1000 *e

B 4-115+ 378 % ¢ T 4 P34 R 20 ~ 40MHz =+ 3 #3858 %
FALkR ARG R

[ A5 B IRUORE ¢ 5974.85MH |

% & F (M)
P3 (*T'#%) 23.4801833 120.4432066

P3 (i) | RMARMHZ) | @ H@Bm) | MEHRm | MKAKLMH) [ FRES ::: :1 ?»:\&: ) as
1 5985 14 314 80 =T >1000 *&
2 5985 14 314 80 & >1000 *e
3 5985 14 314 80 =Tt >1000 *&
4 5985 14 314 80 ¥ >1000 *e
5 5985 14 314 80 =T >1000 * e
6 5985 14 314 80 i >1000 *e
7 5985 14 314 80 i >1000 *e
8 5985 14 314 80 i >1000 *&
9 5985 14 314 80 BTt >1000 *e
P | anasomn | gunscen | meste | smaionn | rexs  [SESRESE ] ga
1 6025 14 314 160 T >1000 *e
2 6025 14 314 160 T >1000 * &
3 6025 14 314 160 BTt >1000 *e&
4 6025 14 314 160 & >1000 *&
5 6025 14 314 160 BTt >1000 * &
6 6025 14 314 160 i >1000 *&
7 6025 14 314 160 & >1000 *e
8 6025 14 314 160 T >1000 *e
9 6025 14 314 160 & >1000 *&

Bl 4-116 ~ #7475 ¢ T4 P34 % 80 ~ 160MHz + 3Rl % %
FH AR AL ER

MEEAERE KT
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(2) Lk

P EREET T BB -
I Bl 4- 119 #1o7 ’ﬁfAFC
%iﬁil%m

EJ 2L -9:

7 3

L:
¥4

L
i

—_

A S
LRz Pk
P P2 F R RIRRE
=) R
-

"4 3y AFC #4507 5

BEA 35 MU E ¢ 6286.19MHz |

P1 (3T42)22.4718905 120.4561934

275

‘%ﬁ:

s ¥

X B L E S
U R B -

Rt

’@?#@%&%ﬁupaﬁ
BEaT BB YA

10dB > 4[] 4- 120 #7717 »

—

PLCTH) | RMARMED) [ MAR@Bn [ Mesxm | ARsEOm) | ga-Feas | e riaas |HOBMESE | gy,
1 6315 18.1 2 20 PEST PEST 30 %8
2 6325 19.4 2 40 ¥t BTt <30 *e
3 6385 303 2 80 LRE: S LRE: S <30 *e
Pl n (R T4%) 22.4713213 120.4557227
PLa Rl | RAMEMED | EMpR@Bm | Mesze) | MRAXMHD) | a-Feas | sefras | MEDMRE i
1 6315 34.1 2 20 PEST PESTY 30 *e
2 6325 353 2 40 PESTY PEaTY 30 %8
3 6305 16.7 2 80 BTt BTt <30 *e
4 6345 19.8 2 160 &I &Ti <30 *e

AL KR

W 4- 117 ~ L& P1 &
NG OEE

Pl n * 3Rl

MEEAER KiTPO
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[ ety b2 HOAE ¢ 6286.19MHz | i/’%
P2 (7T #,) 22.4703458 120.4552076

R | enasom | gapscn | st | Msarom) | se-rres | wesriexe [SOVRESE i
1 6295 16.8 2 20 & BFi 30~1000
2 6315 36 2 20 AR AFR 30-1000
3 6285 19.8 2 40 & ik T 30~1000
4 6325 36 2 40 & T 30~1000
5 6305 228 2 80 it it 30~1000
6 6345 259 2 160 BTt & 30~1000

P2 n (R T#)22.4695141 120.4544771

P (R | @MARGD) | @ahAcBm | mesrm) | smaom) | wa-rexs | wesrras PEBEESE | g
1 6295 213 2 20 AT AT 30-1000 *e
2 6315 36 2 20 ¥t & it 30~1000
3 6285 243 2 40 & T 30~1000 *e
4 6325 36 2 40 LRE: S T 30~1000
5 6305 273 2 80 LR & T 30~1000 *e
6 6345 304 2 160 & BTt 30~1000 *&

Fld4- 118~ K% P227 P2 n * JE e L%
FAKGR D AR R

[ medysb B HUOAE @ 6286.19MHz | %/’%
P3 (FT#R) 22.4643671 120.4502308

B | emasomn | gapicen | st | MsAEom) | we-Fres | wesrirxe [SOVRRSE
1 6295 264 18 20 ATt &Fit >1000
2 6315 36 18 20 &R i >1000
3 6285 29.4 18 40 LR LR >1000
4 6325 36 18 40 & i & T >1000
5 6305 324 18 80 =T &Fi >1000
6 6345 36 18 160 ¥ i >1000

P3 n (R T41) 22.4634463 120.4506214

Pio (R | @AAAGED) | @ahR@Bn | mesam | Msaxoms) | we-rexs | we=feas [HERREEE
1 6295 25.1 2 20 &Fit BTt >1000
2 6315 36 2 20 i & >1000
3 6285 28.1 2 40 it T >1000
4 625 % 2 w0 miR aiR ~1000
5 6305 311 2 80 LR it >1000
6 6345 342 2 160 A ATt >1000

W 4-119~ L% P3 22 P3_n * R EE
FRKOR D AL R
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[BA s £ BUOAS ¢ 6286.19MHz | ) & [ m

P2 (7T 4#1) 22.4703458 120.4552076

Rt | amas0nm | guadn | eestom) | sestonn | pees | NERRREEE RE
1 6295 168 F 20 Efi 301000 &
2 6205 18 2 0 &4 301000 A
3 6295 24 3 20 B 301000 &
4 6293 24 2 0 L Fi-- 1000 e 1A
5 6295 7 1 0 B 301000 i
(] 6295 30 2 Fit] F 1000 # i
7 6295 3 2 20 301000 1)
B 695 16 2 20 J0-1000 L2
9 6315 6 2 20 s 0-1000 |

P | RMMEMHED | SHASEBM | RESAm | SWMTME | FREs :‘:':M'f:f? .
] 6285 19.8 2 0 Bl 30-1000 #e
= 6283 2 2 40 B A0 1000 &
3 6285 Yl 2 0 Bt 30-1000 #i
4 [ixi 3] 27 2 40 A& 30 000 &2
5 G185 0 3 L] 301000 il
a 6285 33 1 &0 30~ 1000 L 20
T 6285 16 F 0 30-1000 we
£ 6328 16 2 40 AT 30- 1000 I [
9 6305 28 2 20 B 301000 #i

®2 (TH) A A (MHZ) | A R(dBm) | RAEER(N) | A KATMEZ) THwe :ﬁﬁ ;-5: ) it
1 63035 24 2 BO - 301 (W) fid
r] 6305 27 2 &0 BT 30~ 1000 ®e
3 6305 30 2 &0 it 301000 .2
4 6305 3 2 £0 30-1000 L)
s 6305 36 2 £0 301000 8
6 6345 259 2 160 BT 301000 )
7 6345 27 2 160 LR, 301000 .1
) 6345 0 2 160 AT 301000 *a
9 6345 11 2 160 BT 301000 e

R | enmsons | axssao | eestm | swaromn | pees | MSRSRSE i
1 6345 6 2 160 30~1000 *E

B 4-120 ~ %38 P2 F g5+ FRIRLE
FRKOR D AL R

@) 7+
PRBEF R RS FERGE B 4oF 4-121

I Bl 4- 123 #7517 o i:%%/ﬁAFC USEHEST S SCACESE. S o & i
Blgkd 2 ¢RG4 2 TR % -

A
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(B o5 B4R HORF ¢ 6389.965MHz | 4T KAE
P1 (FI'#%) 22.7954367 121.1250510

PLOTH) | RAMAMH) | @M REBn) | MeBRm | MRRLMH) | #o—Fons | we-Firxs ,’;‘!‘"‘w"’(‘;’,f) s
1 6435 263 2 20 PR TR <30 *e
2 6445 204 2 40 TR AT <30 *&
3 6465 324 2 80 &R AT <30 *&
4 6345 16 2 160 BT BT <30 *&
5 6425 19.1 2 320 g i <30 *e
Pl n (RT4)22.7955593 121.1253435
PLo (R | @MARGMD) | gani@in) | akste | MSmEOH) | #a-FaRs | wesrixs | SEVARBE i
1 6435 26.3 2 20 & aFi <30 *e
2 6445 29.4 2 40 xS BT <30 *&
3 6465 324 2 80 BT LR <30 *&
4 6345 168 2 160 LRE. S AT <30 *&
5 6425 20 2 320 SRS i <30 *e

Fl4-121 - 73 * £ P1 & Pl_n+ R4 %
FH AR AR

| BT EBUMAE  6800MHz | T8 KAE P2
P2 (T4%,) 22.7949542 121.1261358

R | RmasoH) | gapscn | ks | MSAEOMH) | #a-Fres | wesriexe [MESRRBE | ga
1 6795 159 2 20 PE ) e 30~1000 *e
2 6805 18.9 2 40. it it 30~1000 *&
3 6785 219 2 80 i it 30~1000 *e
4 6825 249 2 160 Py P 30-1000 *e
5 6745 27.8 2 320 Py PEST 30~1000 *&
P2 n (7R 7T #L) 22.7942645 121.1278594
P Ceri) | @MAAGD) | fapA@m | mengm | WA | we-Fres | wesrrxs [MESREEE | ga
1 6795 21.5 2 20 i it 30~1000 *&
2 6805 246 2 40 i =i 30~1000 *e
3 6785 27.6 2 80 & ¥t & T 30~1000 *e&
4 6825 306 2 160 PERTY PEa 30-1000 *e
5 6745 33.5 2 320 AFR AT 30~1000 *6&

W 4-122~ (73 A L P22 P2 n * LS
FAL KR AT R
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B 736 AR UAF | 6800MHz | T8 AAR
P3 (7T #41) 22.7920868 121.1337808

[ » ]

P} (TH) | RAMAMHZ) | RMARGBD | MESE@ | MRALMH) | H—-FRES | - Frxe [HRBRILE

SEMER (AR) B

1 6795 258 2 20 & & >1000 e
2 6805 288 2 40 i ¥ >1000 *&
3 6785 318 2 80 & LR >1000 *e
4 6825 349 2 160 & ¥t & it >1000 *e
5 6745 36 2 320 BT BT >1000 *e

P3 n (RT4)22.7918925 121.1338862

Pin (RTH#) | RMHASMHz) | £4$@Bm) | MEHRm) | WRHLMH2) | H0—FRES | dp-—FRRs :f::} ?::) LIS
1 6795 25.6 2 20 ERE: 4 i >1000 *e
2 6805 28.7 2 40 BTt it >1000 *e
3 6785 316 2 80 T &Fi >1000 *e
4 6825 347 2 160 BT BTt >1000 *e&
5 6745 36 2 320 Py Py >1000 ®e

Bl 4- 123 ~ {730 * £ P3 & P3_n = #ipl 3
FHRR AT R

(=) 1%

AT SR AFC st d @ 27 71 SEF S350
z

WEFET N AME LR %Kﬁiﬁzi‘l@ P H P& A

1

PR @ & B R AX & W E R LoS 1% NLoS: & {s £ 2 AFC

i”‘é/‘bi'r'—rﬂiglguiﬁ xifﬂliﬁ/? H 25 ﬁtﬂ\ﬁ%:kf‘%

SRR LAY F EmE R

T LIRS R o F] AFC ¥ 32

E8
g

\-mk ;\
@
‘.\.\_f)\-;
* B
b
2>
)
(s
a0
B

BlEET UETAFC s REF o AP S P H

;
i %’”AFC FE A S AMFESRNT > A p i

Fp Tt
B2 AR AT RBEBANRRBERREFFZ A &% AP Bl P o

5

10dB » %13 b7 F 2. T f5 S5 Fenlptean % 0 ¥ o (2R

PSR EARET SR F 0 Ak hdek AFC J AR B
TAFr T REF LR APﬁ%Hﬂﬁﬁ"ﬂ%%ﬁ?ﬁq
S RAL U2t FR G OCE AT AFC BTl # sk g
(4o ] T B BLAC PRFZ A % 2 £ 5 ) 2 F AR H s % AR4F
7w gl AloT %ﬁ%*:‘%ﬁti;ﬁm@fm ;% rmﬁ“‘mﬁb%d\

‘\

AFC g7 iis > PUp#E 3o f ¢ L 5
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¥z 8 BRI AFC 4 st B
- ~ FCC 2B p)#

OET & ]‘\“f 7 Lab Testing 2_ *t » AFC % % Jf 56— 1% Public
Trial 7 Public Trial ¥ i > = & AFC % st¥ ;ﬁ-dﬁ%’ & JF #-H AFC %
S ELRER O R F”ﬁ A& R B 58 € PR AFC i Siep
# it > Public Trial ¥ 12 £ Lab Testing fr FFi& {7 o

@ 2023 # 5 % 11 p > Broadcom Inc. ~ Comsearch - Federated
Wireless Inc. ~ Google LLC -~ Key Bridge Wireless LLC - Nokia
Innovations ~ Plume Design Inc. » Qualcomm Incorporated ~ RED
Technologies ~ Sony Group Corporation = Wi-Fi Alliance 7% £ > £
OET #%2> % » % F3t# 7 6 GHz AFC & st % p|z& (Public Testing )

T OHIPEL o

1245 FCC Public Notice DA-22-1146'% ¢35 # & % ( Demonstration
Project) & F > Z{ A % i&ﬁ Pa LT AR

EORREDE TR AFC fiY E R Rk - B
¥ ofdn R R (B14030 %) o 2 WG 8 ¢ 2 RERE B AFC
SLeriEh g o r e uzE T PRI E ) A L L AFC s
Gldck henlr R S SR vk a3 AN E 28 2 I o AFC %
BM-E B T ¥ o0 6 GHz MM fode S Rt F o OET rir
AFC & %t %——g EREF - BaBREkERE 175 RIE 5 % AFC %
wend - ~ T gkﬁ BwgEp e cngesofin- BHE- il
BAFC 55 » BL Z30 0% FlavHhE T - EREFRRES B
AFC i foo b v PR g g% 202 58 e A rim A i R o
2GR SRS K 3 2 BEP AFC kb

AN

13 FCC,OET ANNOUNCES CONDITIONAL APPROVAL FOR 6 GHZ BAND AUTOMATE
D FREQUENCY COORDINATION SYSTEMS, DA 22-1146
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1. No Central Portal & *# & » v

BiE@T RS & B AFC fAgRR Y p e hfig o ok
;Eljgﬁ:ﬁ,v,-jﬁg Gl E B AR G0 4oB] 4- 124 91T e

_ o AFC1 |—] AFC 1Results |
_ o AFC2 | AFC2Resuts | -
_—’I AFC3 |—{ AFC3Results |

|,

|

|

|

|

|

Requires effort by AFC operator

Requires effort by public tester

[EESHEERGNY | Ac+ | AFC 4 Resuts
|RFGEREIRUN | Arcs [ AFC 5 Resuls
Fublic Tester [AFGERMIRUI | AFco —{ AFC6 Resus
i EFCHEEIRU - Arc7 | AFCT7 Resuls
~JRFGERBIRUIY | Arcs || AFC 8 Results
[AFGERIIRUIN | Arco | AFC 9 Results
[FCHORGIRU | AFc 10 { AFC 10Resuts |
[AFSHABWBIBUIN | Ac 11 [+ AFC 11Results |-
{AFGHERIIRUIN | Arc 12 || AFC 12 Results |
>JRFCHERERE - Arc 13 [+ AFC 13 Results |

BEAFCEGEEBRH AR MBECHERGARAEE

W4-124~ &9 & » v 27 %05
FH kR D FCC~ 57 5L

2. Portal Concept » T #£ 4

>

BT PEUY - T4 AFC FAFEF Y 4 x
PE

’ 1 =
LI 3

f

EN
Nhud
®

>~

&

Fpeaha o deRl 4- 125 977 0 2 RGRIEE
WA » T g REA BRSO 115 12
Fuz then®ry AFC ko se FRIRRH & BRI LE AR Y o 5 »
v 11 B 12 3L AFC ks BIE B a2 o

)4

fet-
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» AFC1 —» AFC 1 Results

a s » AFC2 —+ AFC 2Results
Requires effort by public tester

“ oy . ) » AFC3 —» AFC 3 Results

Goal: Minimize the red

» AFC4 —» AFC4 Results

q:gl/\ | + AFC5 ——» AFC 5Results
o

Public Testers |======< Contral Portal 1 » AFC6 ——» AFC 6 Results
o000 .

Xxxx o E_ - -*'_ » AFC7 —» AFC 7 Results

List of submitted queries are distributed to | » AFC8 » AFC 8 Results
AFC System operators via emailed CSV file )
1

on a regular basis (weekly, daily, etc.) JaFco AFC 9 Results

» AFC 10 ~—» AFC 10 Results

Reeponses » AFC 11 |—» AFC 11 Results KRERDPRADO

» AFC 12 -+ AFC 12 Results

» AFC 13 —» AFC 13 Results

W 4-125~ » v %4
TR kR D FCC~ 27§ B2

(—) SRRz S

2z ]

OET /3% i AFC i s? X E#4 @ * 28 # AFC ks
FONpRE N UL E“—*‘Li‘f‘_' P e my?']%éﬂ T ek o AFC k sue #
'?si’w’»/’ P& B aTenig a‘ 2o Mo @ R PIEE N T REELILE e
PHBA PR R Aok AR ) o3RRI ¢ b
IR S FFHTETRLL o doS B W ORI v e shpE I IR TP
iR “ﬁ“ﬁffﬁ‘g—ﬁﬁﬂ‘f‘ﬁi%‘ BOAT % e sk S UE RF IR T K B
L AR L *%wfhoﬁ LR R
bo BRI R ”“ﬁﬁﬁwk TG i AR R ﬁ7&ﬁ

Fiee

XN
4+

|

SR) M AR R R AR K@ AFC 45
¥ AFC & o e o J:ml:rlp—’vz“:‘;}'%{d("l:
BRI AFC & 5 E v — B4 0 B A B ) il o
A A R T B 0 42 E R E S

fput
N
2
(?4}
TE

Ly
7=
b

Mo B TR BN K R R
Flfes S0k % 3 4 & FCC 5L %PF > 7 1 AFC i 50?3 # 0!
PR PH AT ISEE R AR T RPN B TR A FEE
FETIMEDS KGR PREE FBHET > Glhop R o
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=
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ERREEAE ) ME RS PG KW T R o/
TREOGRP o F R R L 5 MR rﬁ?“m » AFC [k su¥
ﬁv%%“%ﬂ“ﬁ*«i‘ cAFC ¥ g & Fw BBy P L2
PR AEE G R A AL R SE R PR T RS RS
&%ﬁi*mij%OEW$%T$%%@?ﬁ%iﬁn@C@&
F 4R e ET = A58 21-352 # & 2 - il 4o dp PPRIGE ~ T e 2k
B R TR %ﬁ&ﬁ@ﬁyAHﬂéfﬁwﬁ&&m¢i
fgent I AR B ARy T Ao/ LFEH
ZeZAR AER R N E e e R m/PJ;é‘é
oL B F R T R PR o RIE N v b %l
FRY o s RPIERLPD BRI RDPRELp D o
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Yot e
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Jﬁ

- LRl p L o AFC ¢ g R R -
HABRY EEd IR L e T MR
Py o A AFC ¥ Gt i R B ey o 0t AR R
¢ 3R BT PR E R > R PRI H AFC i ¥
HAa kD F R oAk PR § o 2 L 2R AFC
A ] f 1ﬁ%’f#igf1%47§§f%ﬁﬁ’»ﬁv S5 cRNVIES ¢ i P AN T
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(=) > RRIFenP TP F

=

w AFC A RFEFRNPRG, 185 5 pO78E - REF
B AN ERTFEELEFESD

Telephone & Telegraph) ~ % — &t k= & (FirstEnergy Corp.) ~ #
BT 4 7 % o (ElectricPowerResearchInstitute, EPRI ) » 12 & #-15 4|
Grit H prgeoph F o

(AT&T Corporation >  American

1. AT&T = &

AT&T 5 2 R = = 3251—’£éW&%ﬁﬁ$*%ﬁ
EAERFEET AR ok v
@ﬁm%ﬁ%%ﬁﬁﬁﬁﬁﬁ NESCEE LU R

amy

AT&T B2BPRPEw = B AFC ¥ 54 & 1 F R AT&T
om0 T ISR XA BRI E AFC Y G & 170 U35 0 AFC k&
B LR s R FloAT&T + 4P
FAFC ¥ H 00 # pin AFC j 3@ 37 3r s 5%

! E\. *

FRER 2 HE T AAER IR &Rk
d

,3

Sl 2 AFC ¥ G e fRihin B AR 4Eha 58 FCC 3

57 B O¥TE R REGE (7R b aplR o

FCC 3 i AT&T cpt g 5 10 RIE M 0 i G 350 4o i 3
Wetzr b B A e indh o blde s AFC ¥ 3 7 7 R T

1 iﬁﬁi‘l [FERES g %%r/%&)
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BErE g R 4eT

o AP AHA (ITM) (@I HA# % 1 3 b o™i g
o HPPIRELE FhA AME MR Y A b HREL g

o &k T EEF SHELAZIE 200 O 2 e ekl B

o BULSTHE? MARcEF R f L5 #5154

FCC it lp § AT&T crprgh e i § %6 £ B 3 2 4 0t B 4%
B AFC i Siera@d o plob > 50 SR E 7 4 ok
SRS F L R ek > HARER AT R kR
BARAFTHEDT R PITXIPELR

BLeh s AT&T » e hiAp Mk ¢ 7 9 B3 B P
Wit A K AFC csiipg 4 ot B P 3 ~AFC ik 2o i d
WA ¥R R > FCC L f2 AT&T ehi & > R IIF R 7 §
KRAT&T & £ 2 FEeR{ c A RERDFEEF T it ¢
@Aﬂjmmm4a’uﬁ%£%ﬂnﬁmﬁﬂ%i AR SR

~

g % Bee (2) & iz wehig e o F 17 3] OET ¢h% 8 - OET
53 L4 F ¢ PR Pk

FFEER AFC AT miEHiE e
HiiErid=3 T+ &R F

2.EPRI §+ #8751

EPRI & & i85 2 B pliEen AFC % Sodk 2 p[3REE » 354 B
BRI ¥ A F Al X R4 4 L (mainbeam ) ¢ P o T
2 7 AR (line of sight ) Ak =k 4 03538 » 2818 EPRI # AFC
G w e LB ) 3 BRI o e Ry b
e % S EPRI LG BI3RBEeH- B & i 3k % 2 F > 35 2.7 4R (line
of sight) » B¢ * p o F AR T en@IFHT] > 3¢ 3 4 Hilk
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Pk WA KR e tpph 2 th o BPRES e dh it anR AL

o {35 FirstEnergy & {7 F BRI TIEE T k5% 81 >
B i BARE R IR G- AP H A 4 g T+ 3R
£42i8 AFC s st * ch B REEEE (-6dBIN)

o LR ] 22 mu AFC 3% 133 X 20dB chpd -7 s i
Mo SRR E AARE | 22 R ¥ oo ITM B3
WA e BeniRE fed 7 & o

B 0 R YR X AR EE Rt e T 3R PR
EPRI 3% AFC } SL b B ¥ B 30 2= Ljop g * g
d o REEAAL > R ERTIAR R B L
SUL AR 5 3dB GEIERTE 10 22 CEPRI A7 > 475 ik
FIBRGE AR A H A R RS Al Xl
WiInnForum 6 GHz % f ¢ & 1% » #F34 3 AFC B A~ H-3] g
o RS G T T

4

AFC i 5e? g 4% EPRI et > J 12 T ehw

20 2

o P kiiig* FCCR&FNBIFHZ > X2 AP T AL
¥ B S FRPBEFREFEFE FCC 4 P
FEIEB B L AFC ssiphztepr 22 B kp 5 BEES
FEPEESede ke F IR o

o FCCeift? » T AFC s g & * hBRHA v
o kAR P SR e Ry PRI A ST
‘:LL%PH%&% RV R B RARPRT pd T

B3 A= %‘*”'li * Y30 o RN epEgE g ALY R
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5

56 020 @ 4 FCC e e 8 i 3% w B pgsn AFC %
#A 3 b FCC ehdlfp N & ¥ 38 it § 4~ agr* AFC
B Y R FCC 4 J88 L R L eh® f o

A

h

o EPRI # J 83 35613 :x FCC ehhgb o SR » @ fp b #en
CC afedl 28R ¥ » Bk T 1 i

F o F o A2 AFC k sueh Bl # ) > EPRI 0
Fridi@ g B AFC k57 3% & FCC il

3. First Energy

FirstEnergy é”?r“,/f TR 26 B AFC kA a0 = B
FELP B o FirstEnergy st 5 2 © AFC ;L'Ff TR PR
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PEELE DR PERL 6 AFC k53 387 3 i - Federated
Wireless ~ Sony ~ Comsearch ~ Wi-Fi B P ~ & S5 A7 B B o i 3%
L BREEARE L 0 4 & FCC 41 T AFC [k Sudp BSR4 0 4 B o5
/?Jpé‘*%ﬁrz\ 4-26 #75F o Fpt > 52024 &# 2 % 23 p o FCC & #
- B AFC A v g F F £ 4 F 2B 417 Wi-Fi ehi7prit

104 FCC (2024), OET ANNOUNCES APPROVAL OF SEVEN 6 GHZ BAND AUTOMATED
FREQUENCY COORDINATION SYSTEMS FOR COMMERCIAL OPERATION AND SEEKS
COMMENT ON C3 SPECTRA’S PROPOSED AFC SYSTEM
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Wireless
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Spectrum for Fixed Services E Spectrum for Televison and Broadcast Service & Broadcast Auxiliary Service

(I

W 4- 126 ~ = 3 6GHz ﬁﬁﬁi%"fa PRFE2F)
7oL k& : Deploying Automated Frequency Coordination System for Wi-Fi 6E in
South Korea: Challenges and Opportunities

(=) KAFC s h &
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All rights reserved

IBIAANEE R0 319
http://www.ttc.org.tw

TELECOM TECHNOLOGY CENTER



*AEAE fog S 5 0 H s

Availability Calculator & § F 3+ & F
VR ERF TG IRIAEE FTHE

/T} ﬂ’\ﬁ’;’-‘g },\ AP ?l\-‘)éﬂ_ ’f\_"‘l"*

ETRI KAFC System R
] &)
RIAN DB Request Gateway (RG) /
Spectrum
Availabi lity
Calaulator (SAC) KAFC device

System Manager (SM)

WEB Server

System Monitoring

] 4- 127 « KAFC % #
7R %R : ETRI
i b IR FOR R et o KAFC T j8i MR R T~ 1

%}3@‘. (National Radio Research Agency, NRRA ) FHLE ¢ jEB~ %

SATR T G de ] 4- 128 1m0 ¢ 7 4R 5] ULS TR EP I M
34| (AntennaPatterns) ~ % %+7 % ~ ;& § (EmissionMask ) ~ #f
TioH @ T AT R AP A N B TR R R
BB SRR E# K AP T ¢ > KAFC 4 ¢ KR 7+ 12
73 % 2L (National Geographic Information System , NGIS) ¥ % B
@ g > BR1 4, (arc second ) #icim § 423 75 3 (Digital

=

Elevation Terrain Data ) fv} f& 3 3t o

BB EAEE KAl 320 All rights reserved
http://www.ttc.org.tw

TELECOM TECHNOLOGY CENTER



Wl 4- 128 - KAFC 1% i %} JRIzE 4 T E &

TR kiR ¢ ETRI
TP R 5 AP & AFC kT AFC % A 4 &
(SDI) fe!®e Fpt o i e FEEREFEFFLAAL  »
KAFC i@ Bz gt Lo ¢ 2k ~ QR ~ A3 3
R/F ARG A Rt o p 0t > SP-AP % F B H B ApH T
WL ST ot oo KAFC s %ic 3] SP-AP e 38 &
W R WEH R YAGRE ID A% E SP-AP ehs o - &
TS il 0 SP-AP ju§ W T WA frd % 5 St a 5 i B 4o )

4-129 #57% ©

—\

105 'Wi-Fi Alliance, AFC System to AFC Device Interface Specification v1.5.
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106 JEEE Communications Magazine ( Volume: 62, Issue: 1, January 2024), https://ieeexplore.ie
ee.org/document/10401897
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