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Abstract

Keywordsb 6Gy Spectruny InterferencéAssessmemt

Harmonious andEffective Use ofThe Spectruny 6GHz

1. Introduction

This project assists the Ministry of Digital Affairs (moda) with three
themes including the research and analysis of international 6G spectrum
policy and technology trendsjvestigation andnterference Analysis of
incumbent user in the 6GHz banesearb and analysis of Spectrum

Sharing Mechanism.

2. Research Method and Process

This project is based on literature analysis, simulation analysis,
experimental testing methods. First, the literature analysis method is
adopted to collect international policiegports and various technical
documents. Then, through comparative analysis, discuss the policy trends
of international organizations and countries, and compare the benefits of
spectrum sharing mechanisms. In addition, the project includes a survey of
domestic 6GHz existing users, collecting relevant data for simulation

analysis, followed by field measurement and second simulation analysis.

3. Important Findings

(1) Observation of international trends

In observing the international organizatidrends the projet
researches seven major international organizations in the field of
communication, which can be divided into three types of organizations:
policy units, industrial organizations, and academic institutions. The

international 6G vision is diverse, and theaf version still needs to be

X



confirmed by the ITU.

In the 6G observations in key countries, there are obvious differences
between countries. Countries in the Stz frequency band are still listed
as experimental frequency bands; the 1010.5 GHz fregency band,
except for the objection expressed in the first region, other regions support
ITU-R to conduct harmonious coexistence research;

The 59256425 MHzbandhas been identified fannlicense use in
most countries. But 6425125 MHz is still waiting r WRG23 resolution.

In the end, not only are the frequency bands discussed at the28/RC
conference, but there are also other 6G candidate frequency bands, such as
the 12.7GHz frequency band that the United States is consulting on. It is
worth paying agntion to international trends for a long time.

In key countries, most of the mmWave frequency bands have been
released, but the commercialization of telecom operators is vague and the
informationis limited. Only a few players have invested in 6G related
technology research. Telecom operators pay attention to aspects such as

networks, application services, and value that affect operations.

Looking forward to the development trend of 6G in the future, the
current 6G vision, technology and application feetbver a wide range of
topics. The visions of international organizations, key countries and
telecom operators all contain their own goals. With the holding of the
WRC-23 conference, it can be expected that the 6G vision will become

clearer and consolidad into a global vision.
Overall, international 6G development is still based on 5G technology
and vision, so there is little difference from 5G at this stage. The future

development direction is also influenced by the experience of 5G.
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(2) Incumbent Surveyand interference Analysis

This project investigates the existing users of 6 GHz, collects
statistical device deployment and simulation parameters, and conducts
simulation analysis. Understand the interference situation through field
measurement and adjuke propagation model and parameters to simulate
again. Then evaluate the possibility of coexistence between the use of
unlicensed devices and existing users in the 6 GHz frequency band, as a

reference for 6 GHz spectrum policy.

This project investigatethe existing users of 6 GHz and found that
there are currently 2arganizatios using it, including 438 fixed service
stations and 32 fixed satellite service stations.

Considering the issues of interference and regulation, most countries
follow the stratgy of open low power. Only the United States and Canada
explicitly import AFC and use standard power. This project also refers to
the relevant technical reports of the United States, the European Union, and
Japan, and analyzes the technical standards @dointo outdoor
penetration loss, ground stray technical standards based on the
environment where the device is located, and other related radiowave
characteristics, and selects a suitable propagation model.

Based on the measured results of interferendd Wied service
stations, simulation analysis afnlicense devicesn 6 GHz band and
existing users of fixed service in the same frequency band, it is found that
the use of standard power potential must introduce a frequency harmony
sharing mechanism (such as AFC) to have a chance to reduce interference ;
The use of indooolw power andrery-low power is only suitable for cities,
and there is still a 10% probability of sheetrm interference risks for
suburban or rural areas.

In addition to fixed satellite services, the assessment results found that

XV



unlicense devicesn 6 GHz bandwill not interfere with satellite uplink

communications.

(3) Research of Spectrum Sharing Mechanism

The 6G band (5923125 MHz) is a very popular candidate. In view
of the limited spectrum resources, it is worthwhile to explore how to
provide more user and share the spectrum harmoniously without
disturbing the existing users. Therefore, this section will take stock of the
spectrum sharing mechanisms used in each frequency band, including
Listen-BeforeTalk (LBT) and Dynamic Frequency Selection (DFShhe
5GHz band, Citizens Broadband Radio Service (CBRS) in the 3.5GHz
band. Broadband Radio Service (CBRS) in the 3.5GHz band, and
Automatic Frequency Coordination (AFC) in the 6GHz band, which is a
highly discussed spectrum sharing mechanism.

Finally, andyze the advantages and disadvantages. Based on the
research results, it is suggested that in order to improve the experience of
shared spectrum technology, the AFC concept proof (Proof Of Concept,
PoC) method should be implemented in the 6GHz frequennd ba

further evaluate the feasibility analysis of AFC.
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W H ¥ Working Party 5D, WPS5R LIWH © P v’
Yurp 3 AT T Pa)] = 202017 A IMT-
202 International Mobile Telecommunicatio2920¢ y J 3
LY WPSDLUWH B IMT-2030T ¥in 3YV ITU-R
v ®Y 7 20237 WRG23> y>. ¥n w 0 Y
aws y 100GHzWw o @ Kirp IMT-2030
A0 PV E L ITUWPSD IMT 2030+ & 1 |
WP 5D timeline for IMT towards 2630 and beyond
2021 2022 2023 2024 2025 2026 2027 2028 2020 2030
e e
L B8 8BB8Y8E |seslpunes

ote 1: Meeting 5D#59 will additionally organize a workshop involving the Proponents and registered IEGs to support the evaluation process
e 2: While not expected to change, detalls may be adjusted if warranted. Content of deliverables to be defined by responsible WP 5D groups

2- 1y ITU-RWPSDLIW  IMT-2030r ®
Nw dITU-R WP5DWorkshop

WPSDLIWH >4, £ IMT-2030 Munh VY
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1 ITU (2022) Progress of Draft New Recommendation FRUM.[IMT.VISION 2030 AND
BEYOND] in WP 5D- WORKSHOP ON "IMT FOR 2030 AND BEYOND",
https://www.itu.int/dms_pub/itw/oth/0a/06/ROA060000B50001PDFE. pdf
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3 APT(2022), APT Report on walthrough imaging systems operating in the frequency range 275
1000 GHz, https://www.apt.int/sites/default/files/2023/APT-AWG-RER-119 -
_APT_APT_Report_on_walthrough_imaging_systems_operating_in_the frequency range 275
1000_GHz.docx

4 APT(2022), APT Report on poitd-point radiocommunication systems operating in the frequency
range 25296 GHz, https://www.apt.irgites/default/files/2022/03/ARAWG-RER 118 -
_APT_Report_on_poirb-
point_radiocommunication_systems_operating_in_the_frequency rang2985&Hz.docx
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5 3GPP (2022)FeasibilityStudy on 6 GHz for LTE and NR in Licensed and Unlicensed Operations,
https:/portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationld=3436
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6 GSMA (2022Advancing the 5G Er@Benefits and Opportunity of 5&dvanced Whitepaper
https://www.gsma.com/futurenetworks/resources/advancitibe-5g-era-benefitsand-opportunity-
of-5g-advancedwhitepaper/
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8 GSMA (2021), 5G MidBand Spectrum NeedsVision 2030,
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About SEAMCAT x

SEAMCAT

Spectrum Engineering Advanced
Monte Carlo Analysis Tool

SEAMCAT 5.4.2 rev a25828a3

The SEAMCAT projectis an ongoing ECC activity within working group
spectrum engineering (WGSE).

The software is maintained by ECO and distributed free-of-charge.

SEAMCAT is a software tool based on the Monte-Carlo simulation method,
which is developed within the frame of European Conference of Postal

and Telecommunication administrations (CEPT). This tool permits statistical
maodelling of different radio interference scenarios for performing sharing and
compatibility studies between radiocommunications systems (short range
devices, GSM, UMTS, LTE, etc ) in the same or adjacent frequency bands.

Special thanks to Mr. Koch for his contributions to the SEAMCAT software development.
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