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Abstract

Keywords : 6G ~ Spectrum -~ Interference Assessment ~

Harmonious and Effective Use of The Spectrum ~ 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 trends, investigation and interference Analysis of
incumbent user in the 6GHz band, research 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 policies, reports 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 organization trends, the project
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 the final version still needs to be
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confirmed by the ITU.

In the 6G observations in key countries, there are obvious differences
between countries. Countries in the Sub-THz frequency band are still listed
as experimental frequency bands; In the 10-10.5 GHz frequency band,
except for the objection expressed in the first region, other regions support
ITU-R to conduct harmonious coexistence research;

The 5925-6425 MHz band has been identified for unlicense use in
most countries. But 6425-7125 MHz is still waiting for WRC-23 resolution.
In the end, not only are the frequency bands discussed at the WRC-23
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 attention 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
information is 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 fields cover 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 consolidated 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 Survey and 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 adjust the 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 investigated the existing users of 6 GHz and found that
there are currently 21 organizations using it, including 438 fixed service
stations and 32 fixed satellite service stations.

Considering the issues of interference and regulation, most countries
follow the strategy 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 of indoor to 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 interference with fixed service
stations, simulation analysis of unlicense devices in 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 indoor low power and very-low power is only suitable for cities,
and there is still a 10% probability of short-term interference risks for
suburban or rural areas.

In addition to fixed satellite services, the assessment results found that
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unlicense devices in 6 GHz band will not interfere with satellite uplink

communications.

(3) Research of Spectrum Sharing Mechanism

The 6G band (5925-7125 MHz) is a very popular candidate. In view
of the limited spectrum resources, it is worthwhile to explore how to
provide more users 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-Before-Talk (LBT) and Dynamic Frequency Selection (DFS) in the
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, analyze 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 frequency band to

further evaluate the feasibility analysis of AFC.
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5-% - RAEOCHH#AR oA E s ip
- &~ 6G B i 2 4 3 s URR|

-~ FRTRMEE
(—)~6G B F &4 gl

FIfR B E ¢ - #RT 2 T H 2R - HRELE DRE
oo B¢ ITU-R ¥8F (ITU Radiocommunication Sector) 25D 1
-] 2= (Working Party 5D, WP5D ) 1 %/ 3 # {783 M+ &
FEBAL N Al A ERFER A4 o p 2020 £ & IMT-
2020 (International Mobile Telecommunications-2020 ) = = Hjiik % %
¥_{$ > WPSD 1 i/ %2 fxés IMT-2030 4p f A= 3 58 B > i&45 ITU-R
Prfzd 0 FE3- 4 2023 &# WRC-23 b 2 & 5 JEFT 7 4R 2 a3k > 444
F % kAR E ~ 100 GHz 12 F 4557 % 7 IMT-2030 FE 5 % £ 99 3
B AREEFAYT o ITUWPSD #.3] IMT 2030 2. pF 42 4 4o [ -

WP 5D timeline for IMT towards 2630 and beyond

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
WRC-23 WRC-27
& &

#41  #42| 43 #44 A5 #46  #47 #48 #49 #50| #51 #52 3'853 #54 #585 #56 #57 #OB | #59 #60 #61| #52 #63

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

B 2-1- ITU-RWP5D 1 i % IMT-2030 P# 4% 4
Fof kR 1 ITU-R WP5D Workshop

WP5D 1 i/ e i7a = £ 5 IMT-2030 g R 2475 [ 2> f § 7
B IMT-2030 Hisfp 8 S 72 4pB 1 17> ¢ 7 2.5 Meagn 4 - BEH
o dak 2 6G R E L 22 ¢ pEgz 4 o WPSD 24 #2023 # WP5D
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¥ 4 gk ERET - IMT2030 R 2 A kE R D
( Recommendation ITU-R M.[IMT.VISION 2030 AND BEYOND]) #
WATU P A%2 ¢FMAAE AL " FoBMERE L
BEE G RRZ > NG LR Tl g
® -t ﬁ_#\w@* %52 & - ITUR E;e:&); ¢RRL L 4
RS 1Rt AR AT -
® % _- -~ i * 5 (UsageScenarios) s *t IMT-2020 7 eMBB
( enhanced Mobile Broadband ) - URLLC ( Ultra Reliable Low
Latency Communications ) ~ mMMTC ( massive Machine Type
Communications) = * 8 » A k#E- HauE W = xR
4 b NEEFTHB 0 252 3+N %8 IMT-2030 58§ > FFBde %
$ AR o AT R

Immersive

IMT-203015 18 F £ communication
- eMBB+ Compute-Al Global IMT-2030;&7E /710 :
IMT-2020 ¢ services broadbond gy {|- — fBE LR ~ 110

—EEE A ~  INEEE
URLLC mMTC URLLC+ mMTC+ Critical Omnipresent
T services IoT
Spatio-ts ral
ErR—EEAEERE W

Bl 2- 2 ~ IMT-2030 &g # 5 #2iw
o kiR - ITU-R WPSD Workshop

® HZ LMEHEIES G oIMT-2030 R B BT 5 5 ~o
AR T BB A RATERY BRDRF IR FED o
R L P 2 FE o m ITURZRG BB R F
Bt A RAE T 20 A K IMT-2030 % * #73% ¢ 4 1GHz
" AR ECF Y AR AE £ (Terahertz band, THz) -

® 5w ~IMT-2030 pzicdpth P o 7 azdsmfe b & § K B
LD 5 E 60 Bt PR FE R S

1 ITU (2022), Progress of Draft New Recommendation ITU-R M.[IMT.VISION 2030 AND
BEYOND] in WP 5D - WORKSHOP ON "IMT FOR 2030 AND BEYOND",
https://www.itu.int/dms_pub/itu-r/oth/0a/06/ROA060000B50001PDFE.pdf
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https://www.itu.int/dms_pub/itu-r/oth/0a/06/R0A060000B50001PDFE.pdf

® i fs 0 IMT-2030 fE # 23k 3 73+ i 2023 # WPSD % 44 -
g RT3t e
15 ITU 2 B T30 P B ITU-2030 g B 23R 4 /e T3 & 2 11
CPEMPEFOGTAFIRE FEBE R RV EARET D Lo B Y
TR ERFIT2023 E B A6
® 5% - =x WRC-23 =~ ¢ £ % ¢ & ( Conference Preparatory
Meeting, CPM ) 3732023 # 3 * 27T P 2 4" 6 P 331 P
MREFEC Bt WRC-23 ~ R FEFTHRL A6
- HELEFRE LR
® 2023 & & M7 i 7 > ¢ (Radiocommunication Assembly 2023,
RA-23) 373+ 2023 # 11 * 13 p 3 17 P Py 0l & < o
Bl A8 o B fir WRC-23 £ 3 1 18~37 2T & & ¢ kA0
A2 NTUZR T EFTHRL ~Fliv a1 ivep &
Bt e RAL .
® FER M EE 2023 2 R aMmT €&k (ITU World
Radiocommunication Conference 2023, WRC-23 ) 37>t 2023 #
117 20 p 2 12 % 15 p e 0m &~ SFEPE I Vi
7 2IRIFH/HE AR o
(=) ~ 6G B ity 2% R A7
RZAFTEFLR T HtEEAE 6C Filvr 7 B2 5> 4 ¢
Sub-THz 2 %2 6GHz#gE 2 P o B 21 & 3/ AFE > o F]1 52 Sub-THz
EARCGCRTER ML AT hE R P EATAF AT
FlpE g B R Rt B4 1 6 GHz #E £.(5925-7125 MHz )
EATGHZ THE P > P EER R FG @& —*‘#E%‘"} ‘ ﬁ
ML AFRE BRI BE ¥ rﬁé_iﬁkrs ﬁtﬁi@%}
FRCELARRE FA FELAKEFTER E - L B5G ri‘r%q- 6G
P RO F R PR ~ 2 B WI-FI 4 o R GEIE R F T
FAaXTERER - NTREEKFERERT G E € & Sub-THz/THz
3 6 GHZ AF B2 3tam i o
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B A & SUb-THZ/THZ 4 B2 & 0 5 Bt s BOE & Sub-THz 47 &4
WPy B ¥ SUb-THZ/THz #tdp #F T Rlw A7 =30 2 Ap Rl =t
I T AR o ITU B AT KRR~ 3d3m > 5 R R
Flpt P ow o o RS XA ﬁﬁﬁ;»f%i?%ﬂﬁ xR ’ﬁ 92 GHz ~ 100 GHz &*

275 GHz #g £ 12 + 1 3000 GHz % # I §#l » B % Sub-THz ~ % j&*
v‘;",ﬁ‘ﬁ?% @gl ;[:é‘? K‘ﬂi K?Sﬁi%q* %_];]Jo l:"_ITU ﬁ\éﬁ?#ﬁaﬂljfﬁ'}tﬁ
:“2: A ﬁa%\ = 275 GHZ 3000 GHZ ‘Hl? _F;\T' #\;}'F ]ﬁ” ¥ ER {ﬁ %PRZZ‘ r‘l

OITUR 8702 v Fp* 286 gt infegr X w4t > g &
BLRAD B Sk o B b it 48 % > SUb-THZ/THZ #5 B 77 % 1o g EP FE B
FEE e ITU-2030 g R &3k 2 ¢ > o~ 100 GHz 1 F 3 B el jie e {7

'Li * % o ¥4 Sub-THz #F B 87 1 2 e pisen™ (744 o
& 10-10.5GHz ¥ 6 GHz (5925-7125 MHz) #F £ - 5 £ & 10-
10.5CGHZ #F £ & % = F®eitimik 3L o ¥ b 6 GHz (5925-7125 MHz) #f
CRIFI R R o AR E R ER W o 8 ¢ 6425-7125 MHz ©
7~ 3 WRC-23 + ¢ #K41° 2 ¢ 6425-7025 MHz #f £ 5 % = % k4~
7025-7125MHz R 5 23 £ P RA - ITU 47 6GHz 4 6.7 v 2 1 3¢
# IMT-2020 (5G) & * #FEips » § 4= 2 BRI Y MBEFT R T
5G R & z M IFTERY Y A %g@;@ﬁ%% Shg b poa A
Fﬁgﬁ?ﬂ/zh#*%l}ip§ » Flpt o ITU &2 WRC = ¢ #4834 6 GHz ™
%3 100 GHz 4F B engtjiev (748 » ¥ %6 GHzZ #EF 27 H 14 @ 4555

» % WRC-23 « ¢ %42 1.2 ¥ 343 -

WRC-23 Agenda Item 1.2

5925 6425 7025 7125

Bl 2-3 ~ WRC-23 ~ ¢ 6 GHz #f f~ (5925-7125 MHz ) &4
7KL %R * 6ghzopportunity 6 GHz opportunity 3F 4. 2

2 6ghzopportunity (2022), 6 GHz opportunity: licensed spectrum for mobile networks,
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42-1~ P40 & 6GHz 2 10-10.5GHZ 4F £ A e fi
- E S = %

5925-6700 MHz
H T
7 Z_f#Fh + 4a(Earth-to-space)
78

6700-7075 MHz
T
T %k + T 48 (Earth-to-space) (space-to-Earth)
= 85

7075-7145MHz
ZES
i 8

- % 5% $z %

10-10.4 GHz
IR IR R R

‘L,ﬁ

—
Y

i

T

ELI:)
FET M

10-10.4 GHz
B IR F R R
e

* o

10-10.4 GHz
IR IERIFE

E

—
Bl

& T

R
FE T p

10.4-10.45 GHz

R 3
E I
&3
v
| %

10.4-10.45 GHz

TR

E-)

" AR

e

10.4-10.45 GHz

R |
-
=h
/H}
| %

10.45-10.5 GHz

& 7 > (RADIOLOCATION)
¥ 47 5 (Amateur-satellite)

FH &R ITU & 4T 2R

https://6ghzopportunity.com/wp-content/uploads/2022/06/22-06-09-Licensed-6-GHz-opportunity-
v2.pdf
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https://6ghzopportunity.com/wp-content/uploads/2022/06/22-06-09-Licensed-6-GHz-opportunity-v2.pdf

i ®TheEs ( Asia-Pacific Telecommunity, APT ) = = 3%
1979 # 2 7 > d BMEREME ST FEEHRMEEL A € (United
Nations Economic and Social Commission for Asia and the Pacific,
UNESCAP) g2 R#3 12;53;@ ¢ (ITU) & R T & 2 g i
s > g alfied 32 % ICT 8 -APTR} 38B ¢ f ~4 1B
BeERZ2 1B BICT AF8 40 EE R < | o

APT Z dr = v B AL ICT 4p 3 ﬁﬂf}i}ﬂ—ﬁ? E’.i‘v IR TR
fEer ICT - %\7}5 i mﬁ;{’ii‘ P R RGERZ T R ICT 4 B et
P oAPT » E_ICT sel4AE8 2 WS R W4 g (ITU) % R*%%E
AR ERELALOERE T F o B9 27y (X g M P pFFE - ML
B5G/6G # & ch1 v/ A % 5

® WRC-23APT ¢ % % # ‘= (APT Conference Preparatory Group

for WRC-23, APG-23) & ITU Eys2 £ A A RTH 4 €
FIPPALTRRERENER | &
® APT & 4 | 2= (APT Wireless Group, AWG ) » %84 Iy = T &

SRR B s N SRR R A
FiRihg »xig * o

L‘&J‘ﬁ?‘; PAPT £ 5 R ICT g3%° 2245+ F w23

BRI REL T L § R RhE SUL B R S e &

FEFTA > TEFEAPT R ERARL T FL AL i&a & ITU §
ZEEFRBRAL O SR ITU BB -

2023 # APT A kA =t A% 5 2 7 20-25 P fis RE M2
WRC-23 (APG23-5) APT + ¢ ] %7 gk % 8 7 1419 p &
B E 2. WRC-23 (APG23-6) APT =+ ¢ /| 2% = = g3k » %1 3V
FEEWRC-23 % g L+ R e R 2B o
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Fom EEdBEFTEINTELSFE LB HR Y IR
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(=)~ &+ # % TG e AT
1. %A E Sub-THz =

LTr# BT ReSRplEE ITU MR &89 R%E RS
BHEFTFTED L Rm 6G Hisiv Ap 5 A~ B IFE > Flpt & 3F 66
BELARHAHARE F Lo PR Ak 6G MLit ¥ o Sub-THz #F £
APTAWG | 2 £ 5 A& (»F7 3 47 24 o & B|$F 74 275-1000 GHz #f £ * »t
# 17 & % s (Walk-Through Imaging System ) 3 ~ 252-296 GHz #f £<
* ot ERgtEL & ST i o

APT i (F4£ % 1243 & 275-1000 GHz #F f2 # % 2 # & ik saehw
fodt BlAeiS R B E R Y o PR e R B A RAFEOT X H 2 Tk
oo A KT i THZ AR o

H G AT RABFRENEILE BT BRARPIERAE
EHEERFAE S c THZ MR i B ik 508 5
BEARAMF - ABBH R (RTEL -THZHEZ 5
Prenfe @z > 1 i%%af Bt et B4 o Ram THz 4

Mg o d AT T f%»\,]‘i L '%ir}’t 3 &—’@&E%’ﬁ. ~ERRB R F
s

APT =935 & By % 5 K AL &

ek
=
2
=
T
E\f‘.
vk

3 APT(2022), APT Report on walk-through imaging systems operating in the frequency range 275-
1000 GHz, https://www.apt.int/sites/default/files/2022/03/APT-AWG-REP-119 -
_APT_APT_Report_on_walk-through_imaging_systems_operating_in_the_frequency_range_275-
1000_GHz.docx

4 APT(2022), APT Report on point-to-point radiocommunication systems operating in the frequency
range 252-296 GHz, https://www.apt.int/sites/default/files/2022/03/APT-AWG-REP-118 -
_APT_Report_on_point-to-
point_radiocommunication_systems_operating_in_the frequency range 252-296 GHz.docx
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B 2-4 > THZ AR £ 85 =8 1% 4k SLiE A B
TR kR - APT 22 APT/AWG/REP-119 ¢ £

& 252-296 GHz ﬁﬁﬁi" FILREMEARE G Ty o d 3
THz Af g el T4t 55 < 5 £ @ﬁﬂ 3 fodii s NI AL ) T i
WA A {S - #zeﬁ’»é;éﬁ); ( Last Mile Access Links ) o &§ % X H §9 H
efex SIS B 0 THZ 80T & & 5 BIEdia @ hd 88 & 5

»@
) («'

a) KIOSK downloading (b) 4K/8K video transmission

Iy

(c) Wireless links for datacenter (d) Fixed wireless link

B 2-5 - CEEEABLF LG & B T R bl
FHL kiR ¢ APT 2. APT/AWG/REP-118 4% %

TR B A AR oo ez B AR kR g EARRY
X PCHE ) A AR ;% et B E‘L@ﬁa ( Cooperative Multipoint
Transmission, COMP ) & Z =4 - & s 7 &P % (Cloud Radio Access
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Networks, C-RAN) e o 1 3 » 7 i € 3 4e e e B4y 4 F & e
Foo AmiERd RRRERDFRT & THz HE B B 5 w514 o
(/ Base station

’ "" THz fronthaul link
THz fronthaul

RRH lfl
RRH
THz multi hop link
z multi-
op link

'RR“ E THz Cell
7 THW T@"/
Bl 2-6~THzHE B iF 5 3 %)ii?\:ii\‘@%?]ff-ﬁfg]
TR kR 0 APT 22 APT/AWG/REP-118 3% 4

T %% (Device-to-Device, D2D) & 4 i 7 & * 39 £ R
el B o FdEY RAR TR TR kRS FREA o E TR
FE AR AT ELH BB U E B 2 D2D EARBEE
BoA RS P IR B HITR AW o ¥ A Ak ik
P E s FORE LT RSB AEY T 0 2 LR GR
P opRERAFHAERIIEARY IR TR i
BAR S e @it B f R o T THZ MR B § 5% *0 D2D f& s b ef

%Jo

Base station

B 2- 7~ THZ M B AT £ Foe s * 5
TR kiR ¢ APT 2. APT/AWG/REP-118 3F 4
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2. ¢ #f 6-24 GHz i

=

o

TR BTG ERRE AR WRC-23 K AT = 5 15 45 18
B2 A ITUZEH XA F2 4 LoRad 3 WRC23 ¢ IMT

-

ﬁ?@i’?i%?&%*%*ﬁ‘ﬁi HRAL AN B Z R
e Ft S B APT € B R F £ #‘: ITU-R frik £ 5F7 % » & 4 %

{ P FRE Rl = 5o

RESREMTTY - BETHRE - APTESEERSI - APTSZ IS M F S, - AR EHERARE -
FEREZEICAO - IMO115 - SEMBRERRK/ EHRETS (FBERISD 45 F 18 %9 B 5 PR AZ iR R 91 PR A
BHEE MRELERTUBR AR -
|

A A
Bands | 470-960 MHz |3300-3400MHz | 3600-3800MFiz '4800-4990 MHZ| 5425-7025 MH::| 7025-7125 MHz | 10-10.5 GHz

Region 1 | Ansamn | AnzaMm | Al MS) AIAMT) | AIL20MD) | Al20MT) |
Region 2 | | Azamn | anzamm ATIAMT) | | anzavn | Anz2amm

Region3 | |

+
| 5 RE—ERE  APTRAMESTRLHEWE |

Bl 2- 8 ~ APT %t WRC-23 ~ ¢ IMT # #4584 = 5
F L kR o APT Conference Preparatory Group for WRC-23 ; &3+ %

gl
% 6-24 GHz 46 » APT = 3 34 5 % & 5 T IMT-2020 4 %
zo g o FEH A KFK IMT-2030 3 & > APT #-3 2 *A A 84 3

e FPE BATT R APT #+ 2022 & 4 ¥ fids 7.125-24 GHz % 92-300
GHz HEL ¥ R LR eRSAMR*AE - AEAP P LR AR
WRC-23 + ¢ ~ IMT-2030 ff § % 372 * 3 B % 1% > APT gt ih
BEFEERBMEF Y w2022 £ 9 0 By AWG-30 ¢k 4-
HRAELIE T RALTERDAEL > P oipt 22023 250 22
326 ByE2 AWG3L €3k =3 AT 2B 44

o
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= ~ 3GPP
(=)~ TR g S U L)

% = & 173 2+ 4 (3rd Generation Partnership Project, 3GPP )
P BE R UE TR & e s BT AR IRETR o 2
BT B F e A (Release) » 7 $rafs Fsm A ¢ 3T H
% % o pa 3GPP & % = 5G H it 4] 7_» j¥_Release 17 B 4 B5G
F I g 7 1 17 > Release 17 % = FF B (Stage3) 32022 & % 2
F i % - 3GPP 43| Release 18 *+ % 94 =t &1 } € :xFx 231 A P 0 f
3+ 2023 # 12 * == Stage 3 4% > 4@ 2-9 -

TSCG#93-e TSCa94-e TSGHI5-2 TSGHIE TSG#9T-e TSG#98 TSG#HID TSGRI00 TSG#HI01 TSGRI02 TSC#103 TSCHI04L TSG#10S
Sep. D Rl Jun: Sep. Diec. Mar. Jun Sep D P Jun Sep.
RAN1
RAN Completi pef
suages crESANID Release 17
sesagel
RAN Content def. nrﬂMNl‘de(
o
sase2 1502508 o D Release 18
RAN]
RAN Completion [RAN2/3/4cara) | RANsperf
sagescrasy D
asn15.0pen apis D
wsegr D
& RANG
RAN Content def. v - ) RE|ease -Ig
Note: All starting dates are indicathe L Prajeetion - Goi-19 dates TED

B 2-9 ~ 3GPP = 2. Release fF /¥ £
FoAL kiR © 3GPP 4 2

236G TR E o B o (93 B5G P 0 A 5G BT
BEFIENFT 5 3GPP FE3- 2026 # 2 {5 fa#e Release 21 4p b 77
1 &7 6G HAEREIFS > 4Bl 2-10 -

X R3 R4 RIS RI6  R7  RIB RO RO R R2 R

MIMO, CloT V2X eMBB, FWA URLLC NTN,<71GHz URLLC +, NTN +, > 71 GHz

%———Wﬁ—lu

56 Study and Phase 1/2 B5G Study and Specifications

@] 2- 10 ~ 3GPP #+** 6G #p B PF 4%
ok kR 0 6G Wireless Summit
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(=)~ T R AR OB B B R AT 4T

3GPP 5 RI"ZL s P 3 B B o AR R AR LR R R R AR T
g ITU A3k o 11 *iﬁé%'éiz%\ﬁ L3GPP =3 £ 8 @ A i R

g fledsd s o & 56 NRFAE 0 3GPP & 2 FR1 (6

GHz 127 )~ FR2 (24.25-52.6 GHz) & ¥ NR#E £ » @ FR2 47 £
4 A4 1 71GHz - # ¢ 4 FRL~ FR2 2 F¥ 11 7-24 GHZ 45 £ >
FARHB O~ 5G NRHAFE > & ¥ T BFF IR E F AT Flpt =
A KOG EAAHAE L L - > TIFEXFH -WIFI A X £ 4R -

PoR% & 6 GHZ #EE 34~ 3 7 = 3 ot 3GPP = =
TR37890 1 i¥3g p°> %P = Peni A H 237 b % 2 6GHz
#g B (5925-7125 MHz) s3] @ 4=2e 22 » 3GPP #% & ITU &
AT AR E>Y 5925-7145 MHz #7 2 JRI% /& fiede & 2-2 -

% 2-2~3GPP 3l * g g R} 5925-7145 MHz #7 FL 2 & fie

W » e
(MHz) Region1 | Region2 | Region 3

Zkd

5925- 6700 7 % f#mh (Earth-to-space)
78
Zkd

6700-7075 7 % @k (Earth-to-space) (space-to-Earth)
78
T

7075-7145 )

TR kiR 3GPP ; At E EE

P A e k2 Release 17 = & ¢ » 3GPP 1 ;% #-6425-7125MHz
HEE 7] 5 4% TDD HiFern104 47 o fabs RN H BT = 52 4p M &
R AT o

5> 3GPP (2022), Feasibility Study 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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r ~ GSMA
(—) > T AR AR LR
> iEH W ke € (Group Speciale Mobile Association,

GSMA) # 4§ M1 78 %AP VR IR AR A F A
L a0 & =gl B N 7%*‘#;%66%*fﬁﬁﬁf‘ﬁzﬁ’m ¥
F E > 5G-Advanced £ B5G &3 B®~ #F ¥~ ATH R i o T F 3
PR LR R AR T ReDP B o Bl i’
PR SR RARE G E ﬁ 1 IMT-2020 545 % B L7 > f28b p {8
7o 8 ] d IMT-2030 3

GSMA 12022 # § & /&% 48 ( The Mobile economy 2022 ) »
J%ﬁ£66%§MAm$“%i%%wﬁ%ﬁlﬁ$mwm@?£
HoRPF BRI o F]Pt s A H B GSMA BiiE gk ¢ L E R
TR B ANF R 2 R4S %~ 5 osua g gRaE R 2 A Open
RAN > 12 2 & » e e 3 9 % iR A0
EE O mEE»AROGCERZER -

~

LS

F_*
E
T
o

1. A%
CEHBAEFHEEE LRLDT LG E R BHRAD
B g WRPEF KK Z SIM A+ E o 193 GSMA L% > 3T #
TP AR A £ B AR B BB ROCS SR d
e L RE A AHIA RN A EP e g o d SR E2
AR RESIATASRGLERECAED SN AIRAFFERR

ﬂ%miﬁﬁ%o

FEU B AES R X E RS X KHERREE
B4 FTen SRR 4 o H Y — JEAIFTE R * 4 147 F (Artificial
Intelligence , Al) % # =& ¥ (Machine Learning, ML) %3 B % §

6 GSMA (2022), Advancing the 5G Era — Benefits and Opportunity of 5G-Advanced Whitepaper,
https://www.gsma.com/futurenetworks/resources/advancing-the-5g-era-benefits-and-opportunity-
of-5g-advanced-whitepaper/
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i e o i iRl A wﬁﬁ@ﬁ@%gﬁ¢$§@¢ﬁ»; $#
AL ESRR R T N TR RS E D AR R AR S b
4o » 3GPP % # 5G-Advanced g Bk & > 5 ¥ {1* AIML #% 3
e ALATF T iR - 4R B R 2L F R 3 s o

Gid L EY O EE - P RLEFAFLEF DR LB
¥

B 0 iE B AT RIS B4 o GSMA 35 0BG ehde i £ L L F
g

AL MR IICEF K- JFIATE E HP R LAY B $EE R
FHE e R RRREINEEOT T RBESFIF ATHME LI
FEPRL IV ERRNFERd G F oo
FREARAFEERLD R0 PR EFREARRAES
AFEE c FHEE T LHGNREN ORI (Plhrd 2 - £ @
PRAHZ T EIRTE ) X FBMBEE Y R HRBE AP T R
B FERAR AR TREFHIRBEMEY R E ) FIrERPHE
ARG L B FR T oo f At e FLARTREF ARG LB
AAEEPR - 2 B BFS RO TR T 0 ¥ - 2 5L
RTBAT R e e r o DRI PR B TR BB R e R R
FHOFEA L) F F A g 0 R Covid-19 A 2 g e
B TR EL iR B T RIR e B K
2. Open RAN

GSMA % 5 i%

4
T
ﬁ
)

;&

o

—g
m

d\

1““%

p

o

Yok
(@) 4
S

D

S

A

>

Z

g\

O &
Th
[E
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2030 # 7 OpenRAN _}i& {7 35% e (7 & i
Bk e

PARIEE By EF 617> A" OpenRAN - NTT
Docomo f= NEC # * Open RAN 3= % = 7 5G SA 13
WERIEE o

MBFTRAS B~k & ¢ BT B8 1 RI# Open
RAN Hji o 4 4 ¢ 240 W = & ~ Vodafone fra 17 ¢ 7 &
MR Ty I ¥ i Open RAN B3 % % o

a2 K > Orange #8217 Open RAN 7 = ¥ w » iz ¥ 2 W%
- B34 E 2 RAN Hipren@ sk 3 o

Vodafone UK @ fx# H % - i3 5G Open RAN =L2k > T 35 7
2027 & H® ®4ed 2,500 # 4G 2 5G Open RAN b2kt
F - A

% ® & - Etisalat ~ Mobily ~ STC ~ Zain Group 4= Du % ¥ &
epa% o dede Open RAN % o & it fp ¢ 464 3 o2
# 2= Open RAN % o

Open RAN spreads around the world

@ Commercial deployment
@D Planned

Bl 2-11~ 2 F 2 & & 73 Open RAN 2 £ * /%
AL %k © GSMA 2 The Mobile economy 2022 3f 4
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3. ~FH

~ 3 % (Metaverse) & 3 B 2 > 7 >0 3 S22 F
FRGOFR A MBS 2 AW F B2 iR iT-GSMA
~ 17> Metaverse & (781 5 X H # - BARE 2 kA - £ 5G 2

BN G EW R ATIRAER AT 0 'aré«’ﬂfﬁ

FooRm o F R CRBCERY KA 2 R < REA

@%m Fo iﬁ-ﬁ%‘;aﬂ”‘;‘zﬂ’;{*j&i VR R R R ey

ETRNER R RS B B

i ﬁiﬂ BBV LR R kA 66 P BT BN R A3 g
A SRS BN E S N oY o E K

3% GSMA 33 8 > 2021 & 11 * > B33 F byl T 4
The Sandbox % #5741 L & 7 9,300 § % ~FH 3 ~ F H R+ - B2
FOBERaEe ~ 5235 - BREFRET S LJRBE < L ER R Y
oL g s o s RFce KEHRF 3807 2 A7t s TR
MY 2026 E 2w FIE o UTIFHABBEABNT R iiﬂz :

- SKTelecom &1 7 #7¢0 Metaverse = % (Ifland ) v #& & {
ERET 2R G o E* 2 ¥ UG A Oksusu Social VR F {
EHl% (FFNFPEILPIRETS ).

- AT&T &2 7 3 fik e “‘ 3 100 Thieves & i¥4& 4} AT&T Station »
TR AR VRChatl F etz VR 2 /F oo

+ Verizon # 2021 # & F RIRAZBEVF Y FAE O miRE
% » % Fortnite Creative # #% &7 - f[%/*%&SG My ¥ &R
FWHRE - A WHEHRNEHEC IR E T & o

(Z) T BRSO
GSMA %5 B # 5G & AZ I 2 L hfi &3 Hi > #-5G [ * 7
M 3 i KT CERATES 2 pI BT o

7 GSMA (2022), Exploring the metaverse and the digital future, https://www.gsma.com/asia-
pacific/resources/metaverse-report/
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FE G (T H i M2 2 4~ M S By B E_GSMA i &R F o
PSR FORE A E MY 56 § ke ot # 0 GSMA JE ¥
2 R 7162025 7] 2030 £iE X S5GBEE TR hi s ¢~ B AR
PR FRECEAHIY R BB EART AL PR
BE - GSMA # ¥ & Rschips P KB ai 7 £ > ek 56
FEE MY S BHEDT R GSMA Jud 3 I auiE

MOAEEC D BEAR MU R X IR 0 @ 2R RAAET RR 0 23
4 600 MHz -1 #7834 % cn™ a8 R % % 30-50% -

@ FUEE TR 2CGHZ? MEE R B BRI ETEE  ud
F]ITU % IMT-2020 e0& F o

® BOFE AP HdEG SGHz B A K- B
BLP RER AN g Poig B ok Mg R o

\“‘\ﬂ
Gl
-\_\_.:
=
b

1 PR Kt

GSMA Fru]p 430 ¢ SRR e > M2 5 P AL R3] 2030 #
#-7 R T19:3 1) 2GHz 99 2 £ - GSMA £ 32 Coleago Consulting
WG R FATY o BE P B D 2030 &g £ A
BT % s B R A BIFCRHR A1 0 2 GHz 4 end B 0 4
B4 % 35GHz~48GHz & 6GHz #g £.:2 {7 5G & A&7 ~Fr¥a
RS BIFTEE £ RS -

GSMA [Rirf el i i 15 87 vo— » BB Fdu 4 2 1 a2k
Mg IRIFE TS v A BGHE * M au-rEE > F > F 2B A
SGH R G K423 36 B3 1 5G Fh AR B G RE g B
EFEH AT B s TR R L Y B E 1 R
L EF AT 77 X9 56 i H - GSMA 351 & 2030 & -

8 GSMA (2021), 5G Mid-Band Spectrum Needs — Vision 2030,
https://www.gsma.com/spectrum/resources/5g-mid-band-spectrum-needs-vision-2030/
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e ST ARAET Y L F Rk T30 5 2020MHz 0 T
2R GSMAF TR 247 Fle » B35 532 M2 Rt

4 2-3+2025-2030 & PR BN Y A G RAE R

B g B Rt BoX 22t
BT > 1260 MHz 3690 MHz
- P 1020 MHz 2870 MHz
PO T S 1320 MHz 3260 MHz

AL kR ¢ GSMA 2 5G Mid-Band Spectrum Needs 3F 2,

1245 ITU-R IMT-2020 #F 5G % & eh& $°> 5G & Jf T (74a8L
# i 100 Mbit/s ~ &} (74a8: 3% = 50 Mbit/s 7 & ficdy * 2 B 5%k
TEHI00 8 BT T R RRF ISP
F KRE < Ptk o GSMA 787 7 Bhm4e™
FAT R HEE N BB EIEH fj‘bﬁ 2 AR 7w
# T & &_100 Mbit/s T = 2 50 Mbit/s } 74 & e ITU-R IMT
2020 (5G-NR) & & - GSMA T @REifphn 2 FE { 2 &
AN AR A (Small Cell) 12> 3 & 373 ¢ SEEE 3 > B
X F ATH 1,250 MHz 45 B el ™ 0 7y 4 or 100 & 2 e
T3 B ATHIE R 17,700 B o) A A e £ (#E‘ﬁ&*“ 720 < )
A ) R EREBSIERAL e BT -FRAL
Fek ok o KT EE B AT 0 B REOREFEF AT
FonzhEly B AIRE Y FIR -
g BEERE T FATH L SR KRR
FEABBIMIMO A3 4 ~ A4 £ fo? EE P BB
BP A2 LT &£ BRERY FehiFhofcdpid X% -
9 GSMA 1 36 B 23373 277 %% > A v B AR L3
H LS a2 8000 4 F o s ATH LR Y MR

y W E TS N8

= -30\«

° ITU (2018), Report ITU-R M.2441-0 (11/2018), “Emerging usage of the terrestrial component of
International Mobile Telecommunication (IMT).
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T RTIEFT RIS E 0 & X ITU-R IMT 2020 % 4 3¢ #
SN SR 2 FES g E SR R "+ R T RRE
E T RELFESS T A v@ﬂ%ﬁw EEERRF R
LT - c B ARALFEARFEHS I R EAC B
BREExsFT3 20215000 4 > sefdde kGt v A2 E
BiE 164 AT oo a F ARl § iR PO EOIE e
5GHE » 32 R RAMA AT ES £ & o

« GSMA i » AT B AEMAINE T3 28 8000 4 e F o
(L 5en? BEMETREL Menzb BB A& { LT
PRAR o M enzhBER B Bgg v 5 MAR R A A o iEm g A
PR R RE LM o AR ARENDE S F K
Rpe {707 % P RO TR EH i kRS e
H ok B kg 56 H g RIF e (5G Fixed
Wireless Access network, 5G FWA ) » 3 843§ R ij R B AE 2 F
o gt b Adt 24 R AAK T PR Fo o Ky AR
¥ - 3F SGFWA iR R0t MG RS A Ak
BT ES A T AR O REL FHEHT R
T OEAR S A E L F i 79% o

(=i
L
W

I EHEE G A R0t 320 4R 3 MR MO IR ¢ 4B 4 1500
1800 ~ 1900 ~ 2100 ~ 2300 ~ 2600 MHz % * ** 2G~3G ~4G % 5G-
¥ b 3F B4 3.3-4.2 GHz ~ 4.5-5 GHz ~ 5.925-7.125 GHz » B * *t 5G #
%’ﬁﬁﬁ&%%?ﬁ%%%ﬁﬁﬂGﬁﬁﬁﬁ’é%ﬁﬁ%@ﬁﬁ
R £ GSMA 2R L R R LF Y RA B SR 7
EEAE R T Fwmy g A k567 ﬁm@%ﬂ&iﬂ 145 B w0 ehdk
AR R AR (T 4 R E k£ Bt i 3300-7125 MHz
AR E e IR o
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2. 6GHz ¥ g = #

GSMA:ZLZ A B M7 T AR 2LFBIHF » RE5GIE B AR
PRGN 0 4 AR OR T 2030 £ 5 5G LIRS RS
Y SFEE > Y BATE B L RS L \‘ME@’ 5G #7 ¥ i
ART R ERFAELFT Y SCHHAR A A o JA B2 F 56 IR
Pege 4 2 2 ITU-R IMT-2020 &g B ek & o 454%F 6 GHz #g £ »
GSMA FF&] gl thA) 30 s 34 & RFe | L 2 F 5 g1t ™ BBk

o3& 6425-7125 MHz #g B 5 5G g * o

.« FE%w @ pRF% (Backhaul Service) % Fla F i iR Ak §

W Fo 6 GHz R AT %G v BRGE -
c PRRERG KT R 2 R RS F5925-6425 MHz ¥
B s Bpse = Rz gL AR o

GSMA s thiE 2k 5c 4 = »z\ﬂ P A fie 6 GHz AE Bk g BA
5G # B - GSMA 7t 5 5G & F ac "EfIpe » A £F 2 E 2 1 1% - A0
FAEF )I“q“-tﬁéﬂ EAME B HEREEIMELEL > F]L 56 #-2
FFARFE N PSP o RJg 6 GHZ #E 5 3 B4t g 20p % 4
g dad 5G HHArH A v ko

F1 WRC-23 ~ ¢ %42 » GSMA »t 2022 # = # H 6 GHz #f &4+
EAREE L0 B ITU £ W gﬂi;!‘jﬁzﬁ\7 4 Ay
4 1= A3 F A 45 (Cost Benefit Analysis) #£ 34 & 2021-2035 + #p
B Z /3 PAHRLES > #$WaRENEE 52 2 W 7RGDP 2
FE o GSMA £ 12 BRI 73 ¥~ = AR T8 & 7473 ¢

o BB - 24 E (5925-7125 MHz) #:34 Be 4] & i 5G 1 *

o E o 2HEE (5925-7125 MHz ) £ 3 PR = WI-Fi & *

o H =z w X E (5925-6425 MHz) A3 PR = WI-Fi i@ * - 18

LB (6425-7125 MHz ) B> V& 5G 1 * o

10 GSMA (2022), The socioeconomic benefits of the 6 GHz band,
https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=69042233&file=310121-The-
socioeconomic-benefits-of-the-6-GHz-band.pdf
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GSMA 15 & W7 MBI AHRB T WI-Fi @ Foxa 55 M

GEP R 2L WI-Fi Bt chFgsE 0 8 g = 5G 22 WI-Fi
23 "Fljzé.i“(.{l 757:-‘; o pt ¢k GSMA 25 LA RAEF © fp L &> 1Y

B AAHFRE KT RMZ B R T RY 6 GHz 4 £ 2 30

1200MHz #2 % » Wi-Fi »2ic ¥ ap 9383 5G 5 fe a7 3 A # R B K
T B PR Fo BT ER T #* 6GHz 4 3% 4 500 MHz 4 & % Wi-
Fi @ % » $rl @ % 47 60 GHz 455 Wi-Fi» & > %8 - {5 #4140 6
GHz #g - 5G @& * » AR R e & 7 < g AR 3¢ * »f RaE
B 75 AMmAL o 1345 GSMA chif- =¥ i3k » 3] 2030 # » ¢ #7 £ 5G 4
HR-dad >3k GDP H £ 4218 6,100 g # ~ - i 5G WAL ¢ KA
% EiT 65%' -

3. FAMHE AR

GSMA + 2 2, 3| % 3 L 4E ¥ * AB% 1 43 £ > 26 GHz ~ 40 GHz
2 66 GHz = S H AR B ~ AR M BAF 2 £ 3 ) GSMA st # 3
2021 & 9 7 » 23k ; 16 BRFLFEFRMEEFTREE - 5
Rl e #fide f* T80 56 it ot HE XS o

1245 GSMA T Vision 2030 : 5G ¢ 3 h4gs | 2120 4 > #
FREEE A REH O RS AHE TR REST B RO

HE Ao HEAH LT £ G A Lok i i 56 HEmmEP (FWA)
Bk g i g o F MR R AL R AT B kR 8
BRAEERREY % > 7 h KB e - GSMA 3 F| 2030
&5 T30 2 5GHz eh® F A AE 5 k% K& 856 Fang o ¢ 4
eMBB -~ FWA 2 § % g > 223 & F¥> 26 GHz ~ 28 GHz - 40 GHz
FHES PFER -

1 GSMA (2022) , The Socio-Economic Benefits of Mid-Band 5G Services,
https://www.gsma.com/spectrum/resources/mid-band-5g-spectrum-benefits/

12 GSMA (2022), Vision 2030: mmWave Spectrum needs estimating high-band spectrum needs in the
2025-2030 time frame.
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ST R A e R B P (Next Generation Mobile Networks Alliance,
NGMN Alliance) ¢ B% {76+ it £ % 5 4 #rp] = dnhi - % = P 4
AFRFEFFAENIM AL L miFT & AR AHKS VIR
BELRERABEEFFIO D BET R P HF R0 o
BREARe 2 F-HiibrREIF (§A) %2 5k
ES BRI i (é,wnﬁ;gie—g NN - W

LRt GER)

P@MN%;HJWO&” ig%GGFi%%’%%%ﬁﬁP
INOG AP EF 2t T pEFFE LA P 6GARM Yy A o A 2021 & 4
PopE o R ¥ 5G B e B Y [FEL > NGMN 2 B # 6G Drivers
and Vision v A 2 - {5 3§ A 2022 & 2 * # # 6G Use Cases and Analysis
v A3 TAEF 2023 2 FH R re A3 SRR AR
( End-to-End network system ) % & (7453 o
6G PROJECT MILESTONES

11 il

Q32020 Q4 2020 Q12021 Q22021 Q32021 Q4 2021 Q12022 Q22022 Q32022 Q4 2022 Q12023 Q22023 ...

[ ]
Project @ Publication:
Launch Drivers & Vision

@ Publication:
Use Cases

E2E System Requirements @ Publication:

eeeeeeeeee

External Engagement

Bl 2- 12 ~ NGMN 8 g 6G 3+ 3 Az 4
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13 NGMN(2021), 6G Drivers and Vision, https://www.ngmn.org/wp-content/uploadssNGMN-6G-
Drivers-and-Vision-V1.0_final_New.pdf
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14 NGMN(2022), 6G Use Cases and Analysis, https://www.ngmn.org/wp-content/uploads/220222-
NGMN-6G-Use-Cases-and-Analysis-1.pdf
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research to realization through government and industry collaboration

atis®
@ 2- 14 ~ Next G Alliance i& i7 7 - #%i%
TR kiR - ATIS e 2

38



TaE - BRAFEELZH2IRPTRE oL \fév’hiﬁgk

et o NextG B R cnf7ds {vk ¥ jf e &
® 1% 6G BN 0 LA SR R R 0 XM %
T EAE ERE s ®ig ok * Next G s> If4AR &

2021 # 4 % > NextG B = ¢ AT&T {v Ericssion & e & #7i%
2. B %%ﬁ&%ﬁ%vﬁ” w0 I F g 66 ERAA Y 2
Rm 2 6G FRBTETT TR HIrg B ~ R * L5 - 5
Rfercfrimde 2 3 S-E gk o

2022 # 3 % > Next G Eip ## T6G % d iz @ e XFFE

(Green G: The Path Toward Sustainable 6G) ; v £ 3 %2 T6G ¥R
(Roadmapto6G) 4 7T EHEEFE v £ B8R4
B RTAIRRE TR MR CRFE AR T - AR
$AEBEEH| 257 SNextG P E£F5 % 766G " % 6](6G
Applications and Use Cases ) | #2 3 3R 4 » 3%4F 2 i Ly B ~ 48544
AR E R R EFR L ALY 2 TR-6G B A& S
ﬂ%ﬁﬁ&ﬂ#i%‘?ﬁ%ﬁ‘wﬁééﬁﬁgﬁﬁiw*%%’
@f?“v'ﬁﬁ%éfiéﬂ‘?ﬁ‘;ﬂ BBt R B € T R

6G P ERERFAIT > BT - RPEME H A Gk o § e
AREA RS NI B R RE WA ko

\

39



BPALEFERR e 0T W 76G FH (National 6G Roadmap )

PR SV O I R I U O R s AR I

® W Rtz AP A5G BN F RN E R AT ALK it
g~ EAorc R R e AT - B AR 0 1 6G # BT 5G
ﬁ%ﬂ’uaﬁiaﬁw%ﬁfﬁﬁﬁﬁéo

® it o B FIMAPM A i E R E RO FE R %
B o

® N AR F ORF B P ARCTE ATHUNAR 0 N R LR F R
6G Hojbro 3 ¥ Fa il M 4 5 pdp i 37 TP P Rl & PR o

e
tt 57 A2 68
-

ALLIANCE
Audacious

Al-Native
4R

7 A Bl
QU

B 2- 15~ Next G B p? 2. 6 = Z2.w P &
AL kR - Next G Alliance 2. Roadmap to 6G 3% 4

Next G 7| d1 = < #E P k4™
® iz % >fc-ili (Trust, Security, and Resilience ) /&4 f #%
Aag it A ke R REEI D Ao f E o et A s

15 ATIS 6G Ag ¥ , https://nextgalliance.org/working_group/national-6g-roadmap/
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41


https://nextgalliance.org/white_papers/6g-applications-and-use-cases/
https://nextgalliance.org/white_papers/6g-applications-and-use-cases/

SN

FRep¥27 % "M% - Matdd fril g pihse BAL
HApBE & * Kb Bac T - RHEEE B Ak Sdefe 2 Ei% ‘
2B AfrI bR ERI ML ik

>B\-

G

Next G Alliance Report:
6G Applications and Use Cases

B 2-16 ~ NextG B 6G s * ¢ A % ¢ w 35 4 A 2758
7ok kR ¢ Next G Alliance 2= 6G Applications and Use Cases 3F 4

ST

\Z_’“‘\LJ;.\‘:

i

AL REe B AMMIBEFE RS 268 B A

® @ 4 ® A frp 2 % % ( Network Enabled Robotics and

Autonomous Systems )

% GPS~ k& 4gp{oiplie~ B9~ T - B {c2 42231 2 P
BRI FRRE - BERL R B BBAfrp it kAN @A RS
o B ks B LR IRFE - kP AR o
R ”E‘ % E F 8 (Multi-Sensory Extended Reality )

SR T XR E245 AR fr VR &p imiz N s & Hagh
® /47 R Bfeid 7 (Distributed Sensing and Communications )

S AGUR e B eni Bk AesE A ¢ 458 Ji%’f@}éiﬁdi’ﬁf;
IR R ke FREYT AT A NS E X RS BERPIEA L D

-\

),:\F

42



T EAKRNTE G PR~ AlEHERE
® i34 iv* < g5 (Personalized User Experiences)

oA SRR TR B A TR BRI (b
R 2 R L7 SRR SR A e L
A ~ R~ A SfoPRIE -

6G & * % &

HEHEEA e AR THIPRARITE
Frp A ki | @ * AT EIEIREG nTF R B E A
SRTHE | RRFIGPERTI —& 4 PBiE
¥ B o IIRIEE R

o B*REFHEMNEER K

o BH IR LT B ATRIETRS

o 1% 6GH# BimwiENHKT

o {7 B R RAEBIRIEATE B R m AR R
AR e TR E
Foid 13 ® HMV T EKHG friE > P

° /'Kl%ﬁbiﬁs:fi;‘g‘é

o I >

o EERE—MP RR
ALY =2 e BAICAFH%E
1 2% o A itpEY R

AL kR Next G Alliance 2= 6G Applications and Use Cases 3F 2.

2022 # 7% » Next G B E L5 % [6G fjF, A5 217, 2
2R £ GG AR B FE AR S h TR B A
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20 F, Clazzer, A. Munari, G. Liva, F. Lazaro, C. Stefanovic, and P. Popovski, “From 5G to 6G: Has the
Time for Modern Random Access Come?” in Proc. 6G Wireless Summit, Levi (Finland), Mar. 2019.
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6G Flagship vision for 2030:

Data-driven sustainable future society enabled by near-instant, unlimited wireless connectivity
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1\
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. 6GifllEt NP,
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LTE
B 1 6G g 4 5 - e i

7k kR 2 6G Flagship i =k

21 6G Flagship (2022), 6G Flagship — The second phase: Expert teams speeding up in creating possible
solutions, https://www.6gflagship.com/news/6g-flagship-the-second-phase-expert-teams-speeding-
up-in-creating-possible-solutions/
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6G R #F7 7 > Hexa-X 35 % & ®p “rkcd 2 7 #+ 6G L g EF §
TE Y OR3P FEEwE Horizon 2020 £ 3 3 £ F73t
1190 g~ Fe o d AT EEFF 2 %4’éf$ﬁ%ﬁﬁﬁ
795302021 &£ 1% pNgd o - gL Sl A E N E4a o
éﬁ%ﬁ&iwﬁﬁﬁﬁlaAGGﬁmvP“'Wf’ugﬁGG
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Hexa-x :* £ “7B ¥ ch6G R H 40 A PP A KB-F X3 F 2 3u7
FE2 B A2 % (Human World) ~ %82 w2 5 482 % (Physical

22 European Commission, Horizon Europe, https://research-and-
innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-
calls/horizon-europe_en

2 European Commission, The Smart Networks and Services Joint Undertaking, https://digital-
strategy.ec.europa.eu/en/policies/smart-networks-and-services-joint-undertaking

24 6G IA (2022), Europe scales up 6G research investments and launches 35 new projects worth €250
million, https://6g-ia.eu/single_post/?slug=europe-scales-up-6g-research-investments-and-launches-
35-new-projects-worth-e250-million
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% |EEE (2021), Hexa-X The European 6G flagship project,
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9482430

26 Hexa-X (2022), https://hexa-x.eu/hexa-x-ii-the-second-phase-of-the-european-6g-flagship-
initiative/
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27 Hexa-x(2022), Targets and requirements for 6G — initial E2E architecture, https://hexa-x.eu/wp-
content/uploads/2022/03/Hexa-X_WP1_D1.3_Summary-slides.pdf
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(=) ~ 6G B ity 2% iR AT AT
1. B #2E Sub-THz 3w

B 6G HAAEH Sub-THz = & » %l & 4 e L) = (Radio
Spectrum Policy Group, RSPG ) iz BB 44 ¢4 st K efg ¥ | &
i;? 3512025 & if € xde 6G 4p B B 3 28 F] ) RSPG £ {7 %2023
R 66 BB BRABIIEE o 444 66 B iE £ Sub-THz 4 38
AT 0 1 % 3 A 100GHz T 4 (Below 100 GHz ) # % 12
GHzZAE %> BB AIATR UL ™ o a2 05 ITU 4p B A2k > T P R
FRTUEMRT X E T L1 > RSPG W A TEP 2 HAP R
WERERIeF g d o T mE 2P FE P&

2. ¢ HFE6-24 GHz 3w

TEMHIR N E WERLE 6 - RL R hE IO HR ] e
3 E MR rcfe T 7 g I A (European Conference of Postal and
Telecommunications, CEPT ) % = = 1?‘« P T ORAR B R R EF *E 2k Ap
B A3k o
& 6 GHz #7 £ (5925-7125MHz) #4 - % £ ~mERL ¢ T £
¢ 45 m APk 5L (Wireless Access System, WAS ) 87 & 51 7 F 58 12
(Radio Local Area Network, RLAN ) 2_ s 5o %5 % #c® 22 i in B 5
FE P RARBAEHFT RS 2 B > 3202160 300 o2
"5945-6425 MHz #7 £ fi U458~ 4 Sufosk s % 2 43k 2 ¥ & R 2
¢ A RE> 2021 & 12 * 1 p = = 5945-6425 MHz * *t & &3P~ &
Bpife 4 o A BB FPESHE FEE A FEER (non-

2 RSPG (2022), Work Programme for 2022 and beyond, https://rspg-spectrum.eu/wp-
content/uploads/2022/02/RSPG22-006final-work_programme_2022_and_beyond.pdf

29 Europen Commision (2021), Commission Implementing Decision (EU), 2021/1067, https://eur-
lex.europa.eu/legal-content/EN/T XT/PDF/?uri=CELEX:32021D1067&from=EN
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PR Y TP HFFEAONE G DI RAERCR

HIL A B 2022 & Kk M ECE WRC-23 R 242 -

o 'ﬁf-fxﬁé & fsfil*iﬁéﬂ}if&:a‘;/y ErEEFRE 2H2 WRC-23 < ¢ &
2F 2B EES R5ENE < 2N % RSPG 3n i 6425-7125 MHz #7 £«
£ 22 3400-3800 MHz 5 #p 2 T A& @,ﬁig‘]#r Mo FHITFE IR AN
S EE L PRI rid R 3V A R & R R PRI R L
PHpAEE A R KA R T o ¥ o 6425-7125 MHz 4 FLATH
IMT & * trie > Bf % Fo B A hp 348 % F 8 IMT ~ WiFi 48
HET R e GHNERE T2 EHEETE BT TIE R -

6425-7125 MHZ #f B A= F#Ea a2 3> F L L2 RwE € A W
e 6425-7125 MHZ # F 3 4v & IMT 8 * 333z> H = PIE_ 7 373 i IMT
th e AN MRFEEEEA Lo

1 ** 10-10.5 GHz #g & R & ¢ 3300-3400 MHz #4p 2 » g * 32 &
FR* o ¥ ppasz 10.6-10.7 GHz » * %+ B v R FEE I E o gl
o e 10-104 GHz A BL T 2RI E & 3L Sk 8 F > e fs Pl
T RFI B hBE L DL o #12 RSPG £ $H# 10-10.5 GHz *
FAIMT & % o

!

(Z)~ % % %4 26/28 GHz 4 6275 4 1+ 85 i Ll
TERL € T2 E AU s ) 2 (RSPG )iE ik & 26/28 GHz
45 B (24.25-27.5 GHz) #9 1GHz M 4% % £ (ultra-high

30 RSPG (2021), Interim Opinion on WRC-23, https://rspg-spectrum.eu/wp-
content/uploads/2021/06/RSPG21-031final_RSPG_interim_opinion_ WRC23.pdf
31 RSPG(2022), Public Consultation on the Draft RSPG Opinion on ITU-R World
Radiocommunication Conference 2023, https://rspg-spectrum.eu/wp-
content/uploads/2022/06/RSPG22-014final-Draft RSPG_Opinion_ WRC23.pdf
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FH O RGIF 5  EkEGIEL o #¢2F Orange £ ¥ ¥
EHWEREBER ST~ FATL e {7 26 GHz 48 B ig sk 3 5k &
FTH OB B THT 2 AR BRI SRR DY
SERREGRETEEE ATA L LB MG 2 RS HATH L

i
4§54 ¥ ¢k Orange P17 § 2+ & F 12~ AMA ~ b<>com ~ 34 & fe
11 £ 17 5G-TOURS § s e FAEF AW (¢ § @44

D BIEF Y BT ARG R B R s B)

[e]

325G Observatory (2022), European 5G scoreboard, https://5gobservatory.eu/observatory-
overview/eu-scoreboard/

3 QOrange(2021), 5G Explores 26 GHz Band, https://hellofuture.orange.com/en/5g-explores-26-ghz-
band/

34 QOrange(2022), Introducing 5G into the Operating Theater,
https://hellofuture.orange.com/en/introducing-5g-into-the-operating-theater/
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AR B AR 2 F e (T4 o P B R (Ll
( Department of Digital, Culture, Media and Sport, DCMS ) &
kL EmRAHKGFERE > 22021 & 10 * 14 p B!
FAT AL REAEF LR R LTI RRREN A ‘»ﬁlz‘{xﬁi H{zd
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(#45 6G) e FT L e T A2 R B AR~ 2o
L 32 & (Office of Communications, Ofcom) A+ p £ B
B HFERI P A k> FEEA kB E A2 H 0
LB AR AP BT R E R R ot Hrs
R TS w5 T AP M 2 FATEE R 0 A RS R Y
2 P FFE o F b TR A K 2020 L & 2 BF Ppkesg i > Ofcom # 2E
Wrowz = < R swm i A ¥R M AFT (Supporting Wireless
Innovation ) ~ if & % 3 {r & BRI+ P B 4] A (Licensing to fit local

hed
%
2
vy e
® 1
AN

“.\.

and national services ) ~ ®i&4F 3% £ & (Promoting Spectrum Sharing )

o AP ARF B B g R P AL 2 2 % Ofcom i&- % F
DCMS Z f 27 (76 FIiRFA4T» M E A kA Z f7 7345
Fen 2035 # m FAF A RFcRE o B Y 6G ApR L iEIE P v
ARRIEEE PR AT D c B P RS ITU §RE R
B IMT-2030 B B ; 45 MILATEHHE £ Fol LA ¥R M L6

3 GOV.UK (2021), Wireless Infrastructure Strategy: call for evidence,
https://www.gov.uk/government/consultations/wireless-infrastructure-strategy-call-for-evidence#full-
publication-update-history

36 Ofcom (2021), Technology Futures — spotlight on the technologies shaping communications for the
future, https://www.ofcom.org.uk/consultations-and-statements/category-2/emerging-
technologies?showall=1

37 Ofcom (2021), Statement: Supporting the UK’s wireless future — Our spectrum management
strategy for the 2020s, https://www.ofcom.org.uk/consultations-and-statements/category-
1/supporting-uk-wireless-future
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b 6G HE L8 5 > Ofcom 35 ¢~ MHFF 2 F o L4 £
PRE_6G HTR AR T R 0 R A P MR G U F] e ) T AT
HETH RN LA KR ER 2022 257 9 p > Ofcom 353 £ &
# 24.25-21.5GHz & 405435 GHz 47 f i (7 3 30 1 # %5 % 2 E o
MBI FRSERRINARE A A H LA RARIE R P
TR EG R AL AL 6G R AL 5 A
WA B o

?‘“”‘*ﬁﬁ'é\ Sub-THz = w "ﬁié_ZOZlﬁ 12 7 2 p B+ §#x
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BEELEY s ({3 AgEmugEaidng* (2 ;u—fa?%};’}
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%mw%@%? @%?aﬂ BfEtT R 3D = Rt (p B R -
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% Ofcom (2022), Spectrum Roadmap: Delivering Ofcom’s Spectrum Management Strategy,
https://www.ofcom.org.uk/consultations-and-statements/category-2/delivering-ofcoms-spectrum-
management-strategy

39 Ofcom (2022), Consultation: Enabling mmWave spectrum for new uses
https://www.ofcom.org.uk/consultations-and-statements/category-1/mmwave-spectrum-for-new-uses
40 Ofcom (2021), Unlocking the potential of Terahertz radio spectrum,
https://www.ofcom.org.uk/__data/assets/pdf_file/0032/228929/terahertz-spectrum-paper.pdf
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s 4 Ofcom 3% 6G PFi* 100 GHz-3T Hz #f B #-5_Rf 4237247
= 52020 & 10 * 1 p AR 242 % 47 100-200 GHz #7 £41 ¢ (1)116-
122 GHz; (2)174.8-182 GHz;; (3)185-190 GHz = i #7 £ » % 2+ 18.2 GHz
MR D ER B RERNR S SRR AT & B - Ofcom 3 &
U AR ECH R 0 AR R A lR B T E AR R AN S WA
P e AE «%Eug,'u: Mo h A kY PR T et BIRBE R

PR WO S R AR A AR -
=SBa8ER RORIZER SiEEER FEIEREEF

S = 7=
» E S ‘ ‘
o (,.- i,) : ((.
‘ SN ) (
\ ol
High-resolution 3D imaging Health screening including Robotic assembly Closely spaced devices
early detection of skin cancer Warehouse stocktaking inside factories and offices

Holography applications :
Product inspection Accurate positioning

Bl 2-22 ~ THZ AF Bt s

7ok kR Ofcom 2. Unlocking the potential of Terahertz radio

spectrum 3f 2,

2. ¥ #FE 6-24 GHz mim

% % 6 GHz #f £ (5925-7125 MHz ) %4 » Ofcom £t 2020 & 7
124 p 24 AR M6CGHZ T X £A(5925 6425 MHz ) # & Wi-
Figrd s gz g0 (#F250mW) fdz s F (25mW) %

41 Ofcom (2020), Statement: Supporting innovation in the 100-200 GHz range,

https://www.ofcom.org.uk/consultations-and-statements/category-2/supporting-innovation-100-200-

ghz

42 Ofcom (2020), Statement: Improving spectrum access for Wi-Fi — Spectrum use in the 5 GHz and 6
GHz bands, https://www.ofcom.org.uk/ _data/assets/pdf file/0036/198927/6ghz-statement.pdf
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P WIi-Fi st Fdeida @t > 3§ W44 6 GHZ #g B i i L3
WAL X DHE S ENIF Y MR FERFIEE S &
BREAFETEFL G 2% > FP 444 6 GHz #p &+ L g3ns
(6425-7070 MHz) i 7 o ®E o L1578 5 Ofcom £ 3 423~
FPRAZIE 2 MY PR R RBRT 0 gL T B0m ]
PR BT 2 R Y EF IR 100 2 ¢ @A TR
Mo WRLE N M F R sk #F 45 2560mWEIRP > ﬁ 7 = 320
EBTARBH L AR EIE FREATHEERY > Iofp B
ACBREE -BHFTE -FEELE B B Ofcom AT g 2
PR 5 FUBA K 6GHZ AEF B A7 * ] £ 5 Hicdl A B g 1)
£ 342 p wif * > 6425-7070 MHz » Ofcom ¢ & { 5 Pz
4 7070-7125 MHz % @ * & 2 38 > ¢ 354 SRIF R R R RIS
( Earth Exploration Satellite Services, EESS ) 27 i£- ¢ 8 & p % {7 2 & 2_
7% #> ( Programme Making and Special Events, PMSE ) & 3% 2_ & rﬁa?J%tE b
LB D A Bk R ERBHR

4 Ofcom (2022), Call for input: UK preparations for the World Radiocommunication Conference
2023 (WRC-23), https://www.ofcom.org.uk/consultations-and-statements/category-1/call-for-input-uk-
preparations-for-wrc23

44 Ofcom (2022), Consultation: Enabling spectrum sharing in the upper 6 GHz band,
https://www.ofcom.org.uk/consultations-and-statements/category-2/spectrum-sharing-upper-6-ghz-
band
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4 Ofcom (2022), Statement: An update on our sharing proposals for the upper 6 GHz band,
https://www.ofcom.org.uk/consultations-and-statements/category-2/spectrum-sharing-upper-6-ghz-
band

46 Ofcom(2022), Call for input: UK preparations for the World Radiocommunication Conference 2023
(WRC-23), https://www.ofcom.org.uk/__data/assets/pdf_file/0025/239407/WRC-
23_Call_for_Input.pdf

71



» 3GPPu¥ 24 f s Ofcom s s TR FFHP-R FFE Ay & K
o R T e ORI D 2 A TR e &g &8 1] 4 6425-7025
MHz 37 £ @v::% ¥ - %l HhiRAE 0 7025-7125 MHz B 5 2T £ i
HEEC o F gt 6425-7025 MHZ #F FL & 4 it g vy "o a % 3 #
W WiFi &% o a2 > Ofcom ML E ITUR 5% 1 2 % >
TR #F IMT IRIF T 7 &Ry JRARE S frei k32 0 k-

23 10-105GHzZ M > B R F B TR Apk o F AL *
HIE LR @ (EESS)> » &> $i i * o Ofcomini ¢ 4
PEFRFERFL B IR DIT T EE ST HEPEF H#3-10-
10.5 GHz #g £ * ** IMT JRF% -
(Z) ~ 26/28 GHz #5 = 75 % 1+ 5 & BRI

F W 26 GHz 4 Fx  (24.25-265GHz) it % T+ % &3 (shared
access) | i ¥ AFEL 0 T F N & ¥ o Ofcom P h; i
26 GHz &5 3 BPHES SR LRTRY F B - Fl E R 26
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47 Ofcom(2017), 5G spectrum access at 26 GHz and update on bands above 30 GHz,
https://www.ofcom.org.uk/ _data/assets/pdf file/0014/104702/5G-spectrum-access-at-26-GHz.pdf
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4 Ofcom(2017), Consultation: Enabling mmWave spectrum for new uses,
https://www.ofcom.org.uk/consultations-and-statements/category-1/mmwave-spectrum-for-new-uses
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il 3R PP S 52 ,

4 NTIA (2022), 2022 NTIA Spectrum Policy Symposium, https://www.ntia.gov/other-
publication/2022/2022-ntia-spectrum-policy-symposium

50 U.S. NIST (2018), Future Generation Wireless Research and Development Gaps (NIST SP 1219),
https://doi.org/10.6028/NIST.SP.1219

I 2 MR FINE 5735 F (Defense Advanced Research Projects Agency » DARPA) = %k #
FEEFRRGRFPARLAF R L c B AR F AT T PR THPHE - HEAEE DR
FOE SR 3D PR p B s 2P A A A% o DARPA 55 £ FE N chH @ 5
W FHR CAERE T FRPAFLLERE WP AFFR LGP B SR
4 zk https://portal.stpi.narl.org.tw/index?p=article&id=4b1141427395¢699017395¢c756b31fd8

52 [EEE Spectrum (2018), It’s Never Too Early to Think About 6G, https://spectrum.ieee.org/its-never-
too-early-to-think-about-6g
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58 % Wz TRAT L @ o (Center for Strategic and International Studies, CSIS) # ¥ & k% =
% ¢« (Center for Strategic Studies) » ** 1962 & £z - R N E FERRRL 5% &
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54 CSIS (2018), How 5G Will Shape Innovation and Security, https://www.csis.org/analysis/how-5g-
will-shape-innovation-and-security
» 2R EIATE R § (Defense Innovation Board, DIB) *t 2016 #1245 "m0k 4 A § 2

( Federal Advisory Committee Act, FACA) | = = i}“[’q I# 3% ( Department of Defense, DoD) /&
B RTEBE A RT 2 e Wi‘ﬁ HES EE#B MALBEESFE TRt 2R WREFER
EEEfrE R PRSI Er o ZA R €T RN A I FE it TH 2 KR
# it ( Digital Modernization) % 4g 4 - 3@ S AR TR NMIEERS B L AP
WA ERGE foi7d > W2 ZRE 2R m&£%oa&*%%¢
https://innovation.defense.gov/About/
% DIB (2019), The 5G Ecosystem: Risks & Opportunities for DoD,
https://innovation.defense.qgov/Portals/63/Templates/Updated%20Meeting%20Documents/5G%20UNC
LASS%20PAPER 190404 FINAL.pdf
S 37 % B > ¢« (Center for a New American Security » CNAS) % = »t 2007 & o CNAS &
FPrERORRE 2P &L T4 2% 4 - 707 RRORREE 2o Frc il > RaE
frEREE RO Efrf ERm, cTE ke AL PFERMIL TR AKE T BERE LR -
>8 CNAS (2019), Secu Our 5G Future: The Competitive Challenge and Considerations for U.S. Policy,
https://www.cnas.org/publications/reports/secu-our-5g-future
5 CNAS (2021), Edge Networks, Core Policy: Secu America's 6G Future,
https://www.cnas.org/publications/reports/edge-networks-core-policy
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5 U.S., FCC 47 CFR Part 15 Subpart | - Spectrum Horizons Experimental Radio Licenses,
https://www.ecfr.gov/current/title-47/chapter-I/subchapter-A/part-5/subpart-1

6 U.S., FCC 47 CFR Part 15 Subpart B - Applications and Licenses § 5.71 License period.,
https://www.ecfr.gov/current/title-47/part-5/subpart-B
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8 SRC (2021), Joint University Microelectronics Program 2.0 (JUMP 2.0) Research Announcement,
https://src.secure-platform.com/a/page/2021-JUMP-2.0-Center-RA

81 SRC, The Decadal Plan for Semiconductors, https://www.src.org/about/decadal-plan/

82 FCC (2022), Chairwoman Rosenworcel at the 2022 NTIA Spectrum Policy Symposium,
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83 FCC (2021), Expanding Flexible Use of the 12.2-12.7 GHz Band, https://docs.fcc.gov/public/
attachments/FCC-21-13A1.pdf
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8 FCC (2016), Use of spectrum bands above 24GHz : Report and Order and Further Notice of
Proposed Rulemaking, available at: https://docs.fcc.gov/public/attachments/FCC-16-89A1.pdf (last
visited: 2019/3/9)

86FECC (2016), Use of spectrum bands above 24GHz : Report and Order and Further Notice of Proposed
Rulemaking, available at: https://docs.fcc.gov/public/attachments/FCC-16-89A1.pdf (last visited:
2019/3/9)

87 AT&T(2022), AT&T Rolls Out Super-Fast 5G+ Across the U.S., https://about.att.com/pages/5g-
plus.html

8 Verizon(2022), America’s most reliable 5G network is going Ultra, https://www.verizon.com/5g/
8 T-Mobile(2021), The Current State of 5G, https://www.t-mobile.com/news/network/the-current-
state-of-5g
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&nttSeqNo0=3181959&searchOpt=ALL&searchTxt=

98


https://www.law.go.kr/LSW/admRulInfoP.do?admRulSeq=2100000196974&chrClsCd=010201#AJAX
https://www.law.go.kr/LSW/admRulInfoP.do?admRulSeq=2100000196974&chrClsCd=010201#AJAX
https://www.msit.go.kr/bbs/view.do?sCode=user&mId=113&mPid=112&pageIndex=&bbsSeqNo=94&nttSeqNo=3181959&searchOpt=ALL&searchTxt
https://www.msit.go.kr/bbs/view.do?sCode=user&mId=113&mPid=112&pageIndex=&bbsSeqNo=94&nttSeqNo=3181959&searchOpt=ALL&searchTxt

HRGME ZARNEFEPHE S ~ ARF K2 FER o B MSIT
:‘g’_#z}%ﬁaﬁﬂ—%ﬁ\j&%%?? f‘« APG-23 gk BB & T
WHFE AR B 2 IR BC AR o

F s & % WRC-23 & 6G #3¥ » #-d soiri ¥2 #8 ® WRC £ 4
oz AFIEZGFRWRCHE L R iR R4
A PR FL PR BT A EARFE XD L R
R 2R FREFTEIHIN ERFAFIIEHERET F
%ﬁﬁﬁ%%’@ﬂ%é OB ERAL T AR EAMART R - KA
Loy % G esaEpt 2023 £ 2 ¢ 20-25 P fdr B %2 WRC-
23 (APG23-5) APT < ng~ BRI XREFROEPFLIF ARIGER VT
i -3 Y WRC-23 4 23k 382 = 3 o

3 isﬁﬂ’g‘ S F AR N2 WRC-23 < & IMT #7338 382 5

Ukd
R

AT F AT L AE R s APG-23 « ¢ M TR g B ¥ 2 o 4%
B 5§ 44 7025-7125MHz #4F iR 38 4 i = 3> 3u 5 e RdE %G IR
kAT o R FITUR T Fhfrid X 37 1 E A&7

R B A 2R IMT dn e o
()~ 26/28 GHz #F B 75 % 1 $5 fi i)

R 28CGHzZHFE > 24 S RN fFEL IR - B¢
26.5-28.9 GHz 47 £ -0 5 £ % ¢ * > 28.9-20.5 GHz # B ] £ 17 2 (e-
Um5G) ¥ &%i@* « & 28GHz F* Bl > T £+4 28
GHz i idiF 2 u* § Lo fE W=~ TR %K p % ° 21485059
4 28 GHz #f gk 4 » H ¢ 4576 4 o 'Nx'#%‘i—_ g E
48 Wi-Fi - ﬁm?a g 11.2%F 5 £ R FlZ & TR #E

B ggc@s: 2,007 g; :

99



% 2-8~= % ;ﬂ 28 GHz A 3~ i’fﬁ?ﬁ—*’%
TEFEHA ZarEfpky & P 7RG
SKT 15,000 % 1,605 % (10.7%)
KT 15,000 £ 1,586 4 (10.6%)
LGU+ 15,000 4 1,868 4 (12.5%)

FH kR : MSIT (2022) ; 434 &

28 GHz #f B2 3¢ & ¥ B33 A28 35GHz & p w35 WP 34+ 28
GHz G R3 % » &l ¥R T LR EF P hf+ ARF 5 28
GHz #jirie mﬂzﬁ.ﬁ&? o 4 4+45 B 28 GHz ﬁﬁ,a i > MSIT
F4 28 GHz AEf @ % F 2 2 REME % T AP R R
28GHz ¢ * Z &>t 2 pis5G%2 6G#HF E & A#2 — o

P gk EAL S HAFF A 238 (MSIT) ¢ 2021 & 2 £ 3 4 Wi-Fi
s (28GHz#EFL) 344 > 28GHzZ #1£ 5G # ¥ 4 %3 hr 4%
FN oo B e R X ME T8 56 B 1S S Wi-Fi st
EHapk L 02021 Bz 4 é’tf‘i?;‘ﬁ’—g@i’ré_%iﬁ 2 B (%
kAR X WI-Fi i il > B RBI R RRE A
BRI 25 A2 5855 o MSIT 53] & 2022 & 4 7 o = 2 28
GHz #E 2. 5G %k pe iz » ¥ AT L ERN 2N H AP Fap o Wi-
Fi% #8142, & A#0 N frr 28GHz &tp £ b 48 5G Wi-Fi JR7%105 o

MSIT B4 11 % 18 p 24 £ £% 5G # F # 2 K4t (7 &
PRI SuR = A R R ¥ 28GHz *i?f“ P ARE D AR
KT ~ LG U+s #_28GHz :ﬁﬁé « SKT #5-#p 13 2023 #5 1 31 p -
@ 28GHZ #E BBz~ 4+ I ik o MSIT 4 71 5 4L SKT £.7 &
*HiE B 1,5000 4 @ 70 F A S BB R

<

105 MSIT, (2022), Z=ZA] H| 2 Xt 5 MICH(5G) 28GHz T+55 S S 280l AR ZHe,
ALY HY,
https://www.msit.go.kr/bbs/view.do?sCode=user&mld=113&mPid=112&pagelndex=1&bbsSeqNo=94
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% 2021 & 9 * IMT-2030 (6G) H&it it~ I 44 6G 4 ft 2

107 =
S

$1(2021) » 1 ¥ A4eiz L1438 1 5G/6G & 4 € & 7 B > http://www.gov.cn/xinwen/2021-

05/14/content_5606521.htm

108 o [

LA B (2021) - 6G BMA R 2B LMY L F o

http://www.caict.ac.cn/kxyj/qwfb/ztbg/202106/P020210604552572072895.pdf
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http://www.caict.ac.cn/kxyj/qwfb/ztbg/202106/P020210604552572072895.pdf

HE e 4 T6C PRERB R EMERINE L £ 3 1 IMT-
2030(66):}&%5 BIE AKRGBG R "f#i W B éﬁf%!«;l.fi’é 7 3Ba e
5 1) TpRgrsgde |~ 2) DHchp o DT ~ 4 @ $ OT ~ T
IT qfrg@gusu%fCT( i #- DOICT ) f V,E:mfﬁ L2 TP s issed |
Y3 12 BEAMERLZ A ¢ ’z‘ PR - R R
Sk b O B2 RPN B4 O (Computing Force
Network, CFN) ~ 6G F % p # 13 ;Eéjiﬁf—t o 109
A oLt ds B R £ (FRA 5 IMT-2030 (6G) it & @ »+ 2022
£ 6 7 B R 6G AT R RifrIRir A ¥ 15§ (6G-IA) & ¥ 6G £ it
B ARBE R E T 6G HHRE T C6GHEE A F 2 L0 T
BITOCHEK N EN R F AL IFL EEH O

(=) ~ 6G Bt Af 2 iR AR 7
1. B4 £ Sub-THz =

¢ RTE kAR YA THz (0.1~10 THz) %2 # 4 %
(400~800 THz) HFt 6G i LT AT o 2 T T AT
FAY O AFERTHEREIALZRYIP DT > 1 ZINA AL el
Rz e o

109 @ R A Ay e (2021) - 6G ! p;y_gf#g?-g LRl RIFE ¥ o L 2 o
http://www |mt2030 org. cn/htmI/defauIt/zhonqwen/chenqquofabu/balplshullndex.html?index:Z

MO @ R A ATy e (2022) o IMT-2030 (6G)4aie e 22 6G-IA % % 6G & (£4 14> £ F
f&i& 6G ﬁ. RERE DRI Ao
http://www.imt2030.org.cn/html/default/zhongwen/xinwendongtai/1532538678008631297.html?index
=4&language=zh

WL ¢ RE e R HORAT 7 B (2020) o P BEHI X AR G HEG L E o
https://www.zhizhi88.com/wp-
content/uploads/2021/06/china_unicom_terahertz_communication_technology white paper.pdf ; *
RMFBEE GG AP (2022) - 6G ¥ kil e L 3 o
http://221.179.172.81/images/20220225/50781645759060252.pdf
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http://www.imt2030.org.cn/html/default/zhongwen/xinwendongtai/1532538678008631297.html?index=4&language=zh
https://www.zhizhi88.com/wp-content/uploads/2021/06/china_unicom_terahertz_communication_technology_white_paper.pdf
https://www.zhizhi88.com/wp-content/uploads/2021/06/china_unicom_terahertz_communication_technology_white_paper.pdf
http://221.179.172.81/images/20220225/50781645759060252.pdf

2. ¥ #5E 6-24 GHz i

B 6G AR ARLIINA > L BINT AFF LN F > 6G A E
@ H_d IMT-2030 (6G) #:& w4t oh 38 £ 45383+ 4 » 1 2 3%3n 5 6GHz
(6425-7125 MHz) 2 ® 379562 4 B 6G 2 $erk TR » & 1k
A R 153k 6 GHz (6425-7125 MHz ) 48 £ 1% 5 6G 374 3% » & & 5
% 2019 # chWRC-19 + ¢} » & % & (735 #3Zaffiv 5 IMT
(5G & 6G) FFHFE & * 7] » 2023 & 51 WRC-23 24 3 3R 48 o 112

U FRATE R RTIRG (drg A FER FEBE 56
WM ~B6G )2 % B p FHE ehx ?‘E_@ﬁg?]%,ﬁ’l 53R e 3t 2022
F LD e FEHCR R B SR R R BRI, 7
BHC & Lz A > gy 2 &

© Bk 7 GHz 1T A 3RS HE R 2 B AR F AR 0 iR 4500-

4800 MHz -

« Bk 14GHz {v 18 GHz et #F 5 3] #AF L% 30 H & JR %o

. 7 E-Band 4 £ A A T L] o

« L T AR B8~11-15~ 23 GHz #g £ i 45 (channel) fe

- 115
,E.";’%T °

\¢

PRS2 AR G 'Y % IMT-2030 (6G) drit et R
ek P UhG o 2022 £ 9 7 15-16 p B %2 6G Global Summit
B¢ F IMT-2030 (6G) oo e £ ~ 7 WEE@lat 2 ¥

W2 ¢ REMRT FEA (2019) o ARIEH AT & 6GHZ AE £ ATH 5G 2 A k 6G & suAgEH] A
5| ~ WRC-23 # 3% -

https://www.miit.gov.cn/ztzl/rdzt/2019sjwxdtxdh/ywkb/art/2020/art 611825c¢230d34d0cadfaa89774adf
déd.html

W3R (2022) o SR ARE (L E T IOCIRE A FEALE R SE SR A2 A
TEREFMIAE S (L ALH) ) PELL o
https://www.miit.gov.cn/gzcy/yjzj/art/2022/art_53f768f0847441c99f064a627303671e.html

Ma1 3% (2022) o *iE 2 BEYHCA A Ok SUIE S @ RPN K ap o
https://www.miit.gov.cn/cms_files/filemanager/1226211233/attach/202112/649af4c4354043f38029776
d78ef9c97.pdf

W1 2 3n (2022) > it 1 1T Efe T INB A FALE R kA SR A2 AT E
By MER S @ (ki L) o
https://www.miit.gov.cn/cms_files/filemanager/1226211233/attach/202112/0d64dbdel113a43789d31ba
ef4762991d.pdf
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https://www.miit.gov.cn/gzcy/yjzj/art/2022/art_53f768f0847441c99f064a627303671e.html
https://www.miit.gov.cn/cms_files/filemanager/1226211233/attach/202112/649af4c4354043f38029776d78ef9c97.pdf
https://www.miit.gov.cn/cms_files/filemanager/1226211233/attach/202112/649af4c4354043f38029776d78ef9c97.pdf
https://www.miit.gov.cn/cms_files/filemanager/1226211233/attach/202112/0d64dbde113a43789d31baef4762991d.pdf
https://www.miit.gov.cn/cms_files/filemanager/1226211233/attach/202112/0d64dbde113a43789d31baef4762991d.pdf

A% ¢ F6GAE IR u YOG R SR PR R P MU
B3 6G 5B 2 ¥ &4k b4o 15/24GHZ #F B T 5 # | & £ > 6GHz
HEE o TR W1 AP LA At 2022 & ¢ | 5G # B ~ € 2
FW P AR FG? WF Y P AFE o 5 - % 5G
Loedg FF ¥ 0 8 % 5925-6125MHZ 4 24.75-25.15GHZ #7 f< 0 e 1 2
glgj:’,;\»}; ?—;’Jlfu/“%{’ [

TG S B R TG s APG-23 < ¢ P STE R B2 H o
¢ R 4F 7025-7125 iF 5 IMT dpfe s ¥ b L3 ITU-R 444 6425-
7025MHz ~ 10-10.5GHZz #g £ A (T2 A7 > 3 AT iE 4 T 4] & &2 Pojiv
R ARETG RIFDIERT o dpfe 5 IMT PRARR * o

() ~ 26/28 GHz #7 £ 75 % 1 #+ fi i)
¢ B 42017 # 67 8 p Ol 24.75-27.5 GHz 4r 37-42.5 GHz
HEEH 3 5G PpiridBk h [5G £ 5 ;ﬁwﬁ&«%&%ﬂx% LA R
L82B5CGHZHAE R TR R p i A oL ke R H 56 &
PP Fdetd (20212023 &) U8 5 S E N A AR AT
{ri%i'li%iﬁ'léﬁ NRLEL SIS R S 3 ) SERE 50 N - L - 4
PR #2 &N EANRPER - FEG ° WL BRRLRTAE
¥ R RN s FE Y H G UF E o 7 56 B A goE
» & * 5925-6125MHz 4 24.75-25.15GHz #f £ » fe 1 2 3R e # & &

|

g

BEaz o opn? MENABREODLER - FFABHET RS 1o
i*v??,f;i?%ﬁ?%iﬂh&“:}iﬁﬁr%&(PoC)wé’#'%yﬁ A
SERRERYT ZH o

116 7higinWang (2022), 6G Research Progress in China, https://global6gsummit.com/

U7 C114 3 ke (2022) - BRFREHR L1 E I BB AT 0L AR > 144 56 P
https://www.c114.com.cn/wireless/2935/a1215515.html

18 misfe (2021) » L¥ne gt e (5G B * P Fétd (2021-2023 £ ) ) gl Ao
http://www.gov.cn/zhengce/zhengceku/2021-07/13/content_5624610.htm
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REFEHE P E o F BT EF 0 66 Hir R

AT R RS 20 RE ii » BPoan 2022 £ E R W 2R
Orange ~ P * NTT DoCoMo ~ p # KDDI ~ ¥ R## % ¥ % 4 # 6G
VSRR S ] ﬁﬁﬂ@ﬁﬁp%’%%%ﬁﬁiﬁ TR G EH
6G 3" % MUFRE R § - HiTERRE ST 5 0 0 T
T A EH6GFE 2 2 B et o

% 2-9~ AP F A TE '/%—‘}5 ZH
Rpe| ¥ R . e FH
. O
range AT&T ¢ R
) »  Telefonica ¥ . . o s
R iR T-Mobile LY PR
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\erzion PR B
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. BT/EE NTT
*  \odafone DoCoMo KT
B | Virgin p A KDDI i K SKT
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(—)~6GHF &k

m ¥ A Kk 2030 £ 176G FEF > P A~ NTT DoCoMo R /1>t w < 47
B AB AR E R FEABEA  BELAREE B BB
LRME

BAfEAALE 3> 5 o NTTDoCoMo FIBER% &2 p & % >
W5 B5G S 6G HAFT & L fRAA g A OE R B2~ o p AR
32030 £ 23 A v R L T BB ek H A R AT HE
TR ORI 2HACEERICTHFLBRDIRBE T AR ERA
FHEEPE tRAERB SRl 2 R RBASRBRNA A P
AU LB e g SRR AR 2 Bd\ﬂ’)\t‘,T* - > & # 65
Al o REG A AT AERS A EARTIL NEEES A
MIAE FAR S OAE AFHRKGEC LRI ¥V s B RS
BAREEF FLo U F LA CEREY IR KRS HER 2 A - B
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NTT DoCoMo i&— #H 4t 4 5G = <~ B * 8 » #% 116G » < HjiF
TREBLEY X5

|
e BIELE
; RBEBEH
* Peak data rate >100Gbps E E very low latency <1ms
» > 100x capacity for next decade = Always low latency
= Extreme-high uplink capactty
RESHE
e, HBoEEE
5 <
* Gbps coverage everywhere * Guarganteed QoS for wide range
» New coverage areas, e.g., of use cases (upto 99.99999% reliability)
SKy (10000m), S€4 (200NM), Space, etc. * Secfire, private, safe, resilient, ...
BRI } BAREIEI
B Y AN B2

New combinations £ 53 -
\ ) =
* Affordable mmW,/THz NW & devices. of requirements * Massive connected devices (10M/km?)
. : for new use ca .

* Devices free from battery charging * Sensing capabilities &
high-precision positioning (< 1cm)

B 2- 38 ~ NTT DoCoMo 2. 6G i F £& i * F5
T kiR : NTT DoCoMo 2. 6G v 4 &

® 42 3% i+ 3§ (Extreme-high-speed and high-capacity
communications ) - #¢ = @ 82 3 £ L (T H LAk seh ﬁ,
7 R-6G B &9 MAZiE 100Gbps el 1 i & fr4z 6 5G %
ﬁﬂ%%’é*éﬁﬁA%%ﬂﬁﬁﬁ&’ﬂ&%ﬁ@@%

PRl diVERRIRRIE NI E U R
MARIETPET B BRI B E R TEELEY o
® % =¥k (Extreme coverage extension) : 47 /& i 31

f#@Aﬁﬂ B RER B E 100% D 5 4EE 3 5 %

TSI HRB o EAUEN APEBBROERABEITE X
Bldc® A o in ~ B ERIER AR 1A 2B R
%z f‘ l;“' o
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A M rh J2 8 2 A '8 i (Extreme-low power consumption and
costreduction ) : FEHP A K EELil Wt § 5 SR L gk
Ao pEFEES AL B H S FIR 2B AEFE P
o 2 fRAT M JE R K S A B R SR S A R4
AU RE TR ~ EARE R B oE £ AR -
Az M2k & (Extreme-low latency ) : i 2 4 B3 0F fé;ﬁi%J 7 en
Wi s LA MRS B aUrE L Al PRI A7 M af B S 5
E*§ﬁ°Bﬁ%?ﬁl%ﬂUTﬁﬁ@&@,ﬁ%a@%
EA e E e d A% TP S EFEFLE N > THRIE
5 BRI TR IRGE > T O R EESES ~ RIERE  RIEF
RACRIERT £ 7 TR 2 A58 o
Az ¥ F.id 5 (Extreme-reliable communication ): 4z 7 .30 &
FRITMAFTEXES e o pETM G o d T E T H
AADARE R 3R WIEX 2GR » Flt 66 Ax
Hp 3 oae F 7.99.99999% % F AR oMEE & A
ARERL RTINS M ERE L ERMEP F
#e o FADR L FXEEPFREIHFLE > TUA
R 6G L AF R A < AR XL F 2Pkl RIS 4 e
&+ R P& g opl ( Extreme-massive connectivity &
sensing): FEHP AR EF T EELE P ERERY TAEL > B
KEBEER AR > - 25 PR E E{oit € 4T
¥- 3 e Ap 6G HistigE T3 22 1000 § &K & ik
Boo Kk 6C RRes FFHEH TSR RINS o VFRME
e iRz B

\1
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RS2 AR B AR

® kprAEFHET LS

® Ty g

Bihlcly 0 F P

L3 AR
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A % 6G i BT %% 5G R B 2 55

SER Rt Pl

i

® FlhLFEHELT RFIRH L FrREFICERACT Y
mf&&r

® FRAEEERRE S A HEE AR N TR H
% 3 5AAEY -

° @ﬁiﬁ%i{ﬁ#%‘kﬁ##f% AE N TRBRAL -

® LT Pk oAk WES B ITEIRIE

® iin% 2GR BEHRRERIFETI CEFFLE

® TFIURATEE i ik § BRI ARS o

NTT DoCoMo :& - # 4 2Lj% 5G /7 & 3 6G F 7T o Tend jirpt

WL o £

8 AT 32 Hiie 0 11T )& P

# 2-10 ~ NTT DoCoMo #5318 & 6G Pjir2_ p» g 47 i

P AR 1

i &P

FTE AT R
(New Radio Network Topology)

s L Bev R R Fo 2w 4G L kih i
T aerAgd » A3 RTA G e i dp s

# -

# NTN &P ¥ 4 BB i

(Coverage extension technology including Non-

Terrestrial Networks)

AEGARFIAM S EpL L5
TLAZ 1B PR i 2 28 ﬁ_ 21 R o

iF B AR F #F:]‘f‘f"f:? Fg o Fehpis
(Technology for further broader frequency domain

and advancement of frequency utilization)

T 6G EEAMFE A W T THz #8 > i&
FLABAHITT LR FFREI IR

" 2 g

< B MIMO 7 5  fi ie — 3 B

<R MIMO Hjirenis iRt 2 2 3
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H AT
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(Further advancement of Massive MIMO and

wireless transmission technologies)

A2V Fo a8 e i (URLLC) 22 1 ¥ i dp B

(Extension of Ultra-Reliable and Low Latency
Communications (URLLC) and industrial

networks)

FU £ F 5 % (NPN) 485 #7747 1 BBk

FOEE PR AR R EE R
Bt BB RV K B o

P mA A ke Al HEA
)
(Multifunctional wireless communication systems

and utilization of Al technology in all areas)

53|?P‘~1&?Jﬁ@‘x1~?¢ LN
AT R B 1 ) B A
BT o

FE A RRPT FlsfFddn ~Wi-Fis E7 2 A &7 2
(Integration of various wireless technologies) LM E F ABARE > 5 2 EF L H G
B RTER T 2 T o
B F R 2020 % 2030 & 7 B-4BE 2 BB
(Network architecture) Ta ko FERG RRFRESLITR
Ao FAFT 5 T s Fﬁ? LB Y R o
AL kR : NTT DoCoMo 2. 6G ¢ A %
¥ ¢t > NTT DoCoMo + ¥ £ 5 Z&hi‘%% B % ko> d * NTT DoCoMo
cAAF ERNTTH# 5 > Flm 22 TF* 2 L BT Rhied 6G Hjkro

He NTT BBEERE 27~ 2L 27 £ F 4

7

EEZEE TR

L"F“

£177% 5 e & 4§ (Innovative Optlcal and Wireless Network, IOWN )
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= ~ KDDI
(—)~6GEF &

KDDI 3= z_KDDI Accelerate 5.0 = &£ ¥ A X #F E B Kk » £ ¥
R At @ FIRP ARFALE 5.0, 2R o Wi LMY
# Future Gateway % > 8 * KDDI & B2 & cnF i B A # K
WoRBRP IR AR PR RETE AR AET
Pt B2 BMdEdR LA ARTaIRYE > R R fEAD AR
R¥E AL E AN AT o

KDDI # % %6 6G HpiFtaes » iiig f 2030 £ F AL ¢ 25 4
e MR BEAT AL G AAK T IRE R N RA G Tk
BiEEz e Tgre GREE > KDDI i Ak 6G #-# L 5 ~
PR o REREER  Z ARG o T Ay b7 MR AT
TR R B RAE o

% 2-11 ~ KDDI 48342 6G 3 2 i * 47 18

7R AR B EEA
FH 6G~ o Al Hjiy E X Eit B A4 ad
E R AR ER A IFRBIEL R T U E LR HREY
ik 10 N N
y FRpFCEZFIEE AL RE S EREE R
R o Ry 7~ EWU Ay iERe
Tak - PP R AR R ORBIEF R F P 8 e 4T
B A e s DR B AR chd B
BEFTEET 6 0 8d 7L 78 A R ¥ E 10T
PAARE | TP pEI Rl SE6GEAL T TR
RAro FIBRIELFWEE%  RX B AR X ERZ
‘ LT Al TR A G B Al s R T IR
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. st A AT SEABN ) F P RGP
s REY | BARIER KEEY XREKL F A8V 25
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BEEFIEFILER 7 24 | BREF Y IR G
WAl TEESEY R /A EY F o

6G /i) 4 3 5 2 F SLIEARHR U Al et R 5 65

YR
A~ RIEHAR RS BRI RS o
R | SEXRER BRI 3T ER X ERFED
AR | ApREREFEL LR FXERE B -
7 %k - KDDI 2. Beyond 5G/6G ¢ A %

(=) ~ 6G e B AR S
KDDI jié et ~ T S 2 ¥ = & = > BEEEP ~ AI3TR* PRIEF
) e 2 A 2 AT 56 Ak g AR o X4 6G BN T & PN

43
e

FRT

Data (collection)

AL &

P T AR AT AR R Y RRA RS -

BUZz=[H

Data analysis, learaing, forecast

AR EE
RS

B 2- 39 ~ KDDI & 7 % & 22 6G 31 4§

: KDDI =k
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$- 8. 1% AR6GHz M«ﬁaﬂm#zﬁ%ﬁpﬁ

AHEHELEP W AEIRETE T L7 AAHP L Rb 5+
THAAMFTEASD LN A2 F G R % IR U o 51
P L ‘/"%‘.»ii,{{ﬁ‘%‘?a FErma i T H B B RE e
P o
-~ 2R 6GHz REFEIRE

iz 45 % B FCC 47 CFR Part 15.407 #7 ¥ *x 11200 MHz #f £~ > /&
FARBETMAAZEIELE > UNII-5 (5925 MHz 3 6425 MHz) ~
U-NII-6 (6425 MHz % 6525 MHz) ~ U-NII-7 (6525 MHz % 6875
MHz) f- U-NII-8 (6875 MHz 7125 MHz ) » 4p B it g 4o

1. # ZFv4)

A. He >t 5925 MHz 1 6425 MHz 2 2 6525 MHz % 6875
MHz p ek 74 5 3 B~ 56 % (Standard-Power AP) fr ¥
T % 2R (Fixed Client) » H &+ # FHEH 2 R
( Power Spectral Density, PSD ) EIRP 7 & 4z if 23
dBM/MHz o g #b > r e ie4F B3l 3 78 5 EIRP 7 7 sp 42
iE 36 dBm - ¥t 3 fh LR > U4 H R 2 EIRP 3 554
Foamg LT E 30 8 7 FAZE 21dBm o

B. #% i7" 5925 MHz & 7125 MHz s pf 3 P~% % (Indoor
access point) » H & < PSD EIRP # {4z 5 dBm/MHz -
gk A AT TEAE B 3 74 5 EIRP 7t 7 5p 423 30dBme

C. % (%73 5925 MHz % 7125 MHz #js g % % (subordinate
device) > H & < PSD EIRP # {#4gi% 5dBm/MHz -
AT (EAR B # 5 0 EIRP 77 7 st 42: 30 dBm o

D. it B3504854 Z % 3% 173 5925 MHz £ 6425 MHz 2
% 6525 MHz % 6875 MHz p «n% = =42 % (client devices )
v ,#gx;rj'ﬂ:i;ta S f@%:’r PR R K E ARG
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FEABEFER Vg o
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SEHp 3 2 B

A. & T3 5925 MHz 3 7125 MHz Ag B ¢F iz e 5 84 %
74z 18 EIRP -27dBm/MHz -

B. # ¥t 5925 MHz % 7125 MHz p &% & » H PSD Fr
B Rt g s B %0 1 MHz e (FC — EBW/2-1
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o vh 1 BT B R ke (FC-EBW > FCHEBW ) & Z 5
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A RE#FFPFREHFLY 24 KE » 2w F5Kd AFC
-8 3
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Wi T Bimg o AT H = BREFFY T
Bod e ke (T O -

¥V @ % g 2 7 5 A EIRP 36 dBm £ 21 dBm 2z
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-

AFC & JF i 8 AL ¥ 5 £~ 5925 MHz 1 6425 MHz 12
% 6525 MHz % 6875 MHz 7 % 32 % SopRis o 30 i
A DA B ER R RS F AR R
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WINNER I # LoS g NLoS =% = » | F AFC 7f 71
* 4] 2 0 % LoS fo NLoS 2 & & 4 H - ¥
VR

B 24 4 (L)= i P(i) * Li = pLOS * | LOS 4 pNLOS % | NLOS
PLOS :‘% LOS I*)&}t LLOS :’ LOS ’{-"#F,} PNLOS é
NLOS # % ; LNOS % NLOS Be/odf 4 ;L % B /odf
£ & o WINNER I it 2 d4f £ #0349 > %0 < A3
B8R ch B s PLOS o ;N o pLOS=(1. PNLOS) .
AFC #-¢ ¢ * 1 7@ WINNERII $-8ick 8 & £ 8 B Re
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AZEL 2 cAFC A * 2 P A543 Irregular
Terrain Model, ITM) & & & if shdedgiid] kTG - &
PP AR A i v 2 4 ITU-R P.2108-0
(06/2017) e4cHcA» 37 ~ MR EHEBE L 5 & B L8
ITU-R P.452-16 (07/2015)> 28 % Tk 5 + - & & * ITU-
RP.452-16 ** B 383 ix » AFC Ji 5 @ * B & i chdedt
R W REZEPR TR INE I g ¥ “Village
Centre” 324724l - AFC a3 ¥ ac i@ * M lwmenficie 3
A AT F R EP R IV AT AR T 0
1fyenficiE B A8 F 4 (H30 2 FARFR) -

* 4 R
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EIRP # dt3t & » 3 g2 X sk T r gk 30 R 2 @42
g 21dBm > 4 iRE T T e h PR o
ERE AR £ R 6GHZ U-NI £ % it s 5 £ B 04 d 3-2
frd 3-3 #77 o

% 3-2~ 2 ® 6 GHz U-NII 3% #573] f i
9 it

xR A Fa i
L5 3 ’Bx%%_ VHEEINFTRNANFHR R v fe 2o g@;gﬁg.ﬁfggg
(Standard-Power AP) WHI(AFC)F 4 » 2B H R fa* 7 v g B o

& o ,f%;;g:,; v gk HAINEE X 2 EIRP ¥
3,1»;4 » B RH BT A 30 B L R EAL

i 21 dBm -
BRI EEEE 2 (FANE AN TR o HEIRP S R
*oe Wi SR B F A M FPAE KIS 6dBe
(Client connected to
Standard-Power)
PR AR BENEES FER G EE 2 F AN T
(Fixed Client) TEE O PREALSAIRESFEAZTELY
& $ 4o AFC frst F 24 o
PN F 5% % (Indoor PR o fd AT AETE A EFRY T

AP) BHEE(TIEFELASE) AN T IR
WP LR H (T2 B L #HARYL) FPFEE
% 4P #E3% (contention-based) = =_#% 41 & 47 i
H '-?55}3 el &t;lsg o

S AR A RSk R ) g @

BERERSBFGIEE 2
’i’r*:-_‘f;#

(Indoor Client)

s
mk’ *rm«\
o

Tk kR FCC 2. 987594 D03 U-NII 6 GHz QA V01 » *3+4 12
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B & 7 X4 2
- y % + EIRP R
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R xR (X ARC
ﬂ’-}-’% FEFEEE( 26 s
#41) U-NII-5
B S ERa & U-NII-7 “ -
_7\’31- ):v;%
Y a3 U-NII-5 30 5
U-NI11-6
WA TN Bk B
5 ' PR = F fﬁ_ U-NII-7 o4 1
Z_ % bf#’v
U-NI1I-8
FoR kiR 1 FCC-20-51 > 434
Fc - EBW Fc + EBW
EBW
20 dd|
J N
// 40 dE \
]
Kc
Fc - Fc +
Fc - Fc +
EBW/2 EBW/2
1.5 X EBW - 1MHz 1 MHa 1.5 X EBW

Bl 3-7~ #M6GHz #pk2 U-NII £% #F 5 Y & K
TR kR 987594 D02 U-NII 6 GHz EMC Measurement v01v01
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S v P 6 GHz B SO B R4
dONEE TR RS TR R R F 8k REAle FRA
Bt B2 2R 48 KK A~ i3 2 F o ECC Decosion
(20)01 v 2P WL p Bk 5945 MHz 1 6425 MHz ﬁﬁﬁiﬁ BLE T A
M F & 4 B (Radio Local Area Networks, RLAN) 27 & 4 4 » & %
(ereless Access Systems, WAS) i@ * o & 24 » K 3Li B ZEEX T F R
BENhETFER ORI oL AR ARFERRKE W
ERTERL P A TR RREL RS @vg@w&» , H
PlREP TR 2 53 EN 303 687 ~ 2 ph > £ % % A7) xR CEPT
Report 75 # % 4 4o
1. EFHAE R HEL o
A. P x4 5 (Low Power Indoor, LPI)& # » H & < T 355
F 5 200 mW 4p ¢ >t 23dBm > # F % A P43 10
dBM/MHz ; # g ehig» » 7% 0B 5 5 £ B F%
Rz kB 54k o
B. 424 & (Very Low Power, VLP)% # » &+ T a5 & 5
25 mWAp g *~ 14 dBm > # F 2 AR A 5 1dBm/MHz » ¥
hE Y 20 MHZ O B > # 3 % R4S 10 dBm/
MHz; ¥ i % 223 R g oo w200 @ % 20 A 48 % 5o
A EARE T IAEEY H2LE Y N HY S B
TR SR RS R F - BEEIRG W
g E e
2. Frze i * B PIFAT ALY o
A. HFEUH] > i 45 EN 303 687V0L 4 iE A o ¢ o I i
Fhfc £ 0002% i f=Fp o BB bl ¥ F 5
20MHz » fo3% 5 474 (> i3k &N ® & 40T : f,=5935+
(Nen X 20) MHZ + f¢ offset © #* e Nen 5 B #c > ¥ 1<n; <24
Hoe )¢ g p T 5945 MHz v > A& 5 R
B F g i E A s’é‘fh%] % % (Intelligent Transportation
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System, ITS) & % & {7 o

R G R AT REY AMNEIFFEISR (A

d»‘ﬂj)\ 55 @Rk ST R o S B (AP

AR AR el o 9 O e g )

EIRP 7 Az ™ 7' 4] > ikypk & & * 554 >  p M5

FAH 5 23dBm o Az F % F 5 14dBm o

AP FHRUD P REY 2R FEIR(RL

AxA)~ 23§ @%‘l&é,ﬁ SerTi A2 WE o HEE R K R

BRieypR gy A wms o 2 @RQEFT L] > g p R

A% L 10dBm/MHz 42 <74 % 2% % 5 1dBm/MHz»

AR F AR E S 10 dBm/MHz > F fhAg xR 4E

%&%%?*@ﬁﬁ% ”luﬁﬁﬁmﬁ%@ﬁj

1/15(+" 4= 6 GHz, & 7 #>* 0.0111 ns %% feis 5LpF ) »

FPRAFTEF L LS BEMEE R R IR pE

Wl e

BTS2 B b~ R )

. % & 5(N) ]t 100 MHz » B 3% #b 3 SdfeiR s gf b2
Froad S Y AR e £250 %% Bk A IR e

il ZF T(N)~ > & %20 100 MHz > B3 ¢F 5 6f ~ 1
etz FoAd Ap g P S 1150 %F B4 100
MHz % 4 g o

i, F b st iR sten t T R R d 5935 MHz X
6425 MHZz #7 & §= I 1345 3K & T4 i § 5
HEAE enP AR SO B3R E oiput i g * 0 LR
ek B2 AR AR o

Iv. ™3> 5935 MHz F » 3 b w Fk i 2 b 5
% -22dBM/MHz > 4z 174 F 2k & & P g S4r4] 4 0
5935 2_ & ¢h g8 b L -45dBmM s AT M F W E

b ] E 20 i F 3t Commission Implementing

,c\-
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Decision (EU) 2021/1067 of 17.6.2021 Table 2, Note 3.
AP R 2024 & 12 " 31 P2 wiEiTR A
k2 F By R T 237 dBMIMHz e i
2025 & 1 * 1 pAzip* o

V. &3 6425 MHz 7 ¢h 3 4] B g * 2t - 42 EIRP #
FUAEY o 40T R 3-8

Relative Level (dB)

A
0 dB = Reference Level

20 dB

28 dB

12 dB 40 dB

47 dB

>

10,8 x N 9xN 15xN N ! 0 Y N 15xN 9xN 108x N

05xN-1 05xN 05xN 05xN+1 Frequency offset (MHz)

Bl 3-8 mp wospas gk
F 4 %k : Draft ETSI EN 303 687 VV1.0.0

Vio GRS S P B+ B S -30 dBm/MHZ!??

E. ApARAEE 0 5 4 B (7 A s S 4o B B 118 e g
SHEE R Y A RA T A AR IR REEE > e
W - A AR 2 E Y 4o 3-8
Lo FiR— o AP AR R g MO o/ BB iR E 2 AT

B o F AWl 3- 9 FT A B R R
&Yiﬁv@ﬁ%ﬁ?ﬁiﬁ@@é@\@ﬁ]ﬁﬂ&% CIR R pi 2
Bige M L ien BEH2ZEF YN MHz 5 8 onf@

122 4 +> ERC Recommendation 74-01, annex 2, table 6
123 SapE e iTEY *F{Jp;fr ] ¥ 5% Draft ETSI EN 303 687 V1.0.0 Annex E
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i, s @R 2 B A R R T W
oo A Acho®) 3-10 A1 e AR F G R 2t AR
AR e %?fé;ﬁ%]&tﬁfiﬁij TiE% e U fig ot
f;ﬁ,ﬁi.%]&tﬁiﬁ S R0 ARITT 2R * AR o

i, Rz o APAFE LR R - B YNGR
4o 3- 11 #0om cnvip o d i 18 S B B ST ART A i
*FE AT e b T R

Relative Level (dB)
A

0 dB = Reference Leve!
used channe! | unused channel
-20 dB
28 dB 4
>
0"\ 4 M2 Frequency offset (MHz)

(from channel edge)

B 3- 9~ 4 il -
?f%}fﬂ % /& : Draft ETSI EN 303 687 VV1.0.0
Relative Level (dB)

A
0 dB = Reference Level

used channel unused channel

2048 ||
-25dB

»
»

0\ Uz Frequency offset (MHz)
(from channel edge)

Bl 3-10 A s g - im =
7KL %R Draft ETSI EN 303 687 V1.0.0
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Relative Level (dB)

0 dB = Reference Level T

used channel unused channel
2008 ||
-25dB
- >
0" . ur Frequency offset (MHz)

(from channel edge)

) 3- 11 » ‘H;FFLE l%%‘ﬁg - =
%41 %k : Draft ETSI EN 303 687 V1.0.0

Foo 2oz Rl 84004 o Bl Bl a3 et B
Yo fosN P iE e A 5 e 8+ > 295 ERC Recommendation
74-01 2245 > "4 & % -47 dBm/MHz -

G. 5 B HP] o ME HPBH R - A B
RAREREE A NEPAEE H AT & L AR
A A R S F
I A +E(Frame Based Equipment, FBE) :

BT A LR E (Llsten Before Talk, LBT) er4g
ERERPEG 0 g Py el # £ WAS/RLAN
@,ﬂi;] - FBE s‘}‘*/i&ﬂ{%’}#% FRHEERGRRE
HEH P a st Faniedly ¥ EgipapyiFy
PR 53 9 yso

iz § §% Load Based Equipment (LBE) :
FORAC LR A BB R TR P
75 ad i WAS/RLAN f?@%?] °
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2 ARRAREOFRRERE R

g f L M 6 GHz M R en T F H G R R
MEF AR RFERFLHFLEEFART RA S *“;%,E%-.%ziruz FCC
2 %F ETSI #idt 2 2R4f > H B SO R R F sl d 3-40

R S 1 Eiﬂ%i”cfﬁ’ CH RIS FRFW AR ZH
% 7 6425MHz % 6525 MHz 4F 222 6875 MHz % 7125 #f £ & B 3%
W R §RTARY BIRIEE R Y KGR L b £ % B R R
W 7 6875 MHz I 7125 #F B T AR 35 5 R « ¥ FAE G F
T PRASR] AR 1 AFCT S 18 7 R s 0 frh F 4 iR A
PR $r04) 30 BRI PP g 0 b 2w % S K3t 21 dBm o

TR REE T RFARE 6425 MHz 3 7125 MHz # % = & %
5G/I6G IMT #g 3 » 3 » W R TAg M F X G2 b @ % 5 2 1 3 % 30
EA A A ERE R FIL PR %Y CEPT 473 F 2cd 5925
MHz % 6425 MHz £ 500 MHz » ¥ ¥ B 34z Mr F 2K & 2 ¢ ¢
* 5 7 6425 MHz & 7125 MHz %t;?f” s g

1% ER R T3 i E N M F K B p 5925 MHz 3
7125 MHz % 1200 MHz » 4 & ~ p & ~ § k& L P @ R & # 2% 5925
MHz % 6425MHz % - A H BB i@ % » ¥ 2 = ¢h{g % YIgTp 41 % 4p
o A2 > PR AT N F R o

F3-4~ L3 R FRF MR E LR 8
B e * & A 3B

5925 MHz ~ 6425 MHz

6525 MHz ~ 6875 MHz
5925 MHz ~ 6425 MHz

1 B 5% F ~ HEt 2

2@ |2 =k
’ *A 6525 MHz ~ 6875 MHz
3 EPMNBEERG C AUHKA 5925 MHz ~ 7125 MHz
4. = HER 5925 MHz ~ 7125 MHz
1 3P MH FEARBPANTE B PR
B ST TR " 5945 MHz ~ 6425 MHz
ot~ SR A

124 March 2021: Wi-Fi Alliance published AFC System to AFC Device Interface Specification V1.0
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7w E HE 4
(EPEp kY > sd2tkht £8% 4
TRl Ao R o A F s o
® % > é«;}i%’.\;}ﬁg’l_@iﬁ;‘,:‘ 3 o)
2. AT M F m MBI E AT B R »E#%
NEA
(FPhfegsho 2 R3Ftf A KB EH 5945 MHz ~ 6425 MHz
‘zu I% * o )
1EES T FRTBREREG
AR 5925 MHz ~ 6875 MHz
(¢ z23pEZF)
2. EPM A FERNTBRERALA
LA 5925 MHz ~ 7125 MHz
(& F X f% Bk )
3. iwﬂ ERFEPERAFEZTHES
5925 MHz ~ 7125 MHz
Bk ‘»u#"’%l)
1. 1\4‘;4 P{]%yf:;bléq*‘%/"j’lj\ ’W‘ﬁ—l-':
] 5925 MHz ~ 7125 MHz
TR O] i@
L. |2 RMAFFRARRBPERTE SRR TS
2 35
,\‘ayn l%
(ZFP Aoz oo 2 3r b A K8 B8 5925 MHz ~ 6425 MHz
«u I% * oo )
1 ) M FEREP AR T ERXK
H
FE | (FER R e h kD £ 5925 MHz ~ 6425 MHz
Bl ety o)
2. Ag MK 5925 MHz ~ 6425 MHz
5% LZP M#5KA 5925 MHz ~ 6425 MHz
)
2. AZMH FEE 0 FHBEREN 5925 MHz ~ 6425 MHz
- 1 2 M R 5925 MHz ~ 6425 MHz
|2 Az R o g 5925 MHz ~ 6425 MHz
-~ 1. ) M FRF 5925 MHz ~ 6425 MHz
/I'/‘J“
2. LM FRY 5925 MHz ~ 6425 MHz
pn‘«'—j\/}ﬁl rtE R
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#3-5~ %3 BRI FE ARG TG 2
<
B R SR e 5 e g Y 4 F kg
£ OGS 30 dBm 5 dBm/MHz -27 dBm/MHz
iR =3 8dBm/MHz
A2 M 5 (223R) | 14 dBm ,-8 dBm/MHz -27 dBm/MHz
1% & & 1dBm/MHz
e | EREAT s0dem| ‘; ome N/A
= -8 dBm/MHz
RS (25%) | 14dBm | ¥ & 1 dBm/MHz -37 dBm/MHz
3P K% | 23dBm 10 dBm/MHz -2 dBm/MHz
1 »r 5935 MHz
o -45 dBm/MHz
i 1 dBm/MHz 1+ 5935 MHz
A M 5 14 dBm ‘
10 dBm/MHz % # (-37 dBM/MHz
2025 & i3 <)
PG N/A 2 dBm/MHz -27 dBm/MHz
<20 MHz: 1 dBm/MHz
PR gusg 14dpm | AOMHz-2dBmMHZ | Mz
<80 MHz: -5 dBm/MHz
<160 MHz: -8 dBm/MHz
FH EPN M 23 dBm 10 dBm/MHz N/A
AZ M3 14 dBm 1 dBm/MHz N/A
5 ER LS 24 dBm 11 dBm/MHz N/A
Az 474 14dBm | 10 dBm/MHz % #7 N/A
-26 dBm
EP MRS 23dBm | <20 MHz:10 dBm/MHz | %> 20 MHz #f
p & L3
-36 dBm
A M 7h 14 dBm | <20 MHz:1 dBm/MHz 4>+ 20 MHz #
i
g | EPESAE [24dBm 12.5 dBm/MHz N/A
Az M4 14 dBm 1.25 dBm/MHz N/A
TR KR L AP FHEE




WG R A REBA WEHT NS S IR SRR
FUFAER e 3 BT E R ol £ 5 F 9 AFC 8] Rk F Tk
ARTE U F kT 30 f;:::fﬁré» L b4 4t 21 dBm o ¥ ¢
AFC ¥ & #pF's K 3dB > & X% 3 21 dBm k48 3
# 3-571 10 Bk L BER RIS G ?ﬂ&%ﬂﬂﬁﬁﬁﬁiﬂ»%
&Wﬁﬁ%%%ﬁ#déﬁWEﬁ@?*iméiﬁ%&ﬁﬁﬁﬁ
h R ER A PR FEE £ L B F ARC 4]~ B iR
HEASE 2 ERAFERD Y o FRENALMNS S A TR RE R
FAE S Mo Rre i WE T P Y REE LR T E A
Feo AR B SAE FB b BARM AR E R AN
23N @ ARG FHTECERTAT 9 U ¥ AR
T e A 5 - T PR R S R AT des g O -62
dBm 12 T pE A F bR AT 0 & A 10 ms PRk g e F b A S
HEEEREZEF>016 us & 5 o
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$Z 8 6GHZ &7+t LHBIFE T firis

BARP A P e R KRR AR R R R RARE
FAEHARB ORI AR X P RS ,«E%‘*o % 45 6 GHz
EEHEG AP FRTEOSBEI TR IR TEATR - &
FRAF RS F R RS FOUFI SRS R 2
FAR B AFC BFIRET REERES AR Y 0 LG ARG
BT e RAFERERERT O LFERFERY B3
REFAFTEFHA T EREW LEFAYL SN AL A R
WS e oo

% 3-6~ L RBHHA LR

B A %5 Rik
{ ‘F’Sﬁ :0-1km > ITU-R P-1411 (LoS) ; >1km - ITU P-452
(NLOoS) » *#+c ITU-R P.2108 (3 # 324%7) ° ECC
® 5%4}:0-4.107km, ITU-R P-452 (LoS) ; >4.107 km » ITU-R P- Report
452 (NLoS) » & *4r ITU-R P.2108 (¥ # f247) © 302
® Ik ITU-RP.2109 (24 5 £ 45 42) -
® <30m:TU-RP525(p d 7 BF4p4%) »
® 30m-1Ikm:WINNER Il & i J% LoS £ NLOS # & &kt &~ ECC Part
pec ‘ 15.407
® SIkmis+ ~ 3% 4 ITM (7 Sp|H 25475 2 & ITUR
P.2108 (¥ # $247) » & ¥4% % #% ITU-R P.452 -
® 0-20m#%
® 20-40m:ITU-RP525(p o Z RF4p4%) © MIC
® 40m-1km:WINNER Il (p &%
® >lkm:$x ITU-RP.452 # 2 & ITU-R P.2108 (3 # #24%) i+4)
® P IE i ITU-RP.2109 (324 7 £ 4 45) ©

FHGOR © AP E AR

ARB T L B o ITARFERIEE T 5 3R G F AR 2L R (7
i 250 & % 2 4o #4R 12 ITU-RP525-4 k3=t p d 5 A F edfdco
PARREAE 250 &t 2 1 o2 RIS B ARE T ARGEE 0 aipd 59
EH e REE A B NS P BV AR > B
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Image) Bl T ~ 7 H & fF & Vo TS HERA T VARLE 2 T AR
BB G0 4ol 3- 12 #55% o 41% WINNER Il # Urban (C2) & 3%
FIRARL] Aol s ¢ AR R BRI R 2 N 1T L K
Brbd 2 WRHA o 3- T o ¥ EARFESEA Y 1 22 00 s FR
Longley-Rice & £ % # 2R 25 (ITM) B3H3] - %’g"/ p 7 & JEE
EARPBAGRCZHERAERERE, BT PRI T ER AR
¥z (clutter) »ag » 2 & % ’—"L'rp%‘rila%i%ﬁﬂ% Bl: 4 0 7o €
O A 4 E0 U4 o FP S~ T E 4o 3-8 40H 3-13 ¢
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£3-7- 87 2 BB EY

4 4 (dB)

LoS

C2

A=26B=39C=20 c=4|10m<d<dpgp
PL = Alog(d) + B + Clog(f/5)

PL = 40log(d) + 13.47 0=6 |dgp <d<5km
— 14log(h'ps)
— 14log(h'ys)
+ 6log(f/5)

NLoS

PL = (44.9 — 6.55log(hgs) log(d) o 50m<d
+ 34.46 + 5.83log(hgs) < S5km
+ 23log(f/10)

Il
©

frap% - GHz» g * =l 2GHz 1 6 GHz -

d: JEEE > Mo g * iEE 502 p ok d'gp*Ad] o
hgs: Rz X RF A

hys: ¥ * 8RB R

h'ps: FzbX 54 »cF &

hys: ¥#:5% 85 23 &

d'gp = (4 X h'gg X h' y5)/lambda

TR kR CWINNER I > A3+ 4 #F@

4 3-8 sec @RI

e

=it
BN

# 4 (dB)

K
i1

N

\@

)

Lete = —51og(107%2L 4+ 107%2Ls) — 6Q 1 (p/100)
L, = 23.5+9.6log(f)
Ls = 32.98 + 23.91og(d) + 3log(f)

fo 455 > GHz o if * ## 2GHz 1 67 GHz -
d: BE3E > km o 3f * iE 2 <32 0.25km -
Q (p/100): i B A * i

T kiR ITU-R P.2108-1 > A3+ 5 B2
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N
o

w
(92

w
o

#B15%E (dB)
= N No
Ul (@) Ul
| \\\\

b2 1%
10 —10%
—50%
5
—380 %
0
0.1 10.0 100.0

IEEE (AE)
B 3-13~ 6 GHz 3e 47 = A F o 4

FALKR AR

iz 45 DellOroGroup # 7 3 %4 > % 2012 # 1 2016 & FF >3 3 p
Wi-Fi 68 223203058 M9 2020 # = ¢h g 7~ i
F 0.6% o FEip| i@ A K Wi-Fi 6E F & B »ciy s Bar 4 o fmd s
BEd g 2 FRF 0 H13 2 Wi-Fi 3248 7 € F RALE S
ERRFSLIFRARR* 6CHz 2 2 MEE BRI EPFFL
LoFEFRERFAMFIEN 2R FRAMERARF L 2
AER 0 T RTINS THFE

FPIE AR o & ITU-RP.2109-1 2 4+ 4 425 5 2 45 31 >
AT (RS GE AR dookiE s S R BIZ) 2 5 5 05
HiE T 5 6GHZ 4E i i 2 4426 5 32dB o 4o ] 3-14 #5F o

bebs g R R ¢ TR138901V16.1.0 0 = “h 3| % p ch%
ﬁ%ﬂ’%Nﬁﬁ#ié%ﬁ?ﬁ%BQ’i@H?%ﬁﬁkﬁww
B S BAFAHE R AT 06CGHZ T B4+ 9 31dB

B AR R R B A R 6GHZ B G 3 % ¢
Flepsusiog & anv i TR B E PN TR ER MTRTTRIEEG Lk
2T
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[ ES
o
(92

—— Thermally-efficient@6GHz

0 20 40 60 80 100
FEREY 2185 (dB)

Bl 3- 14 ~ #rc ez 430 6 GHz 2 8 S 4 4
FoE kR DITU-RP.2109 > &3+ % £52

% 3-9- BT H A

SEE 5 %3 42 (dB)
Standard multi-pane glass Lglass=2+0.2f
IRR glass Liirglass=23+0.3f
Concrete Lconcrate=5+4f
Wood Lwood=4.85+0.12f
fisin GHz

Fof kR D ETSI TR 138 901 V16.1.0

2 3-10 - 7 B4R

-3 7 % 4f 4£(dB)

—Lgiass —Lconcrete
Low-loss model | 5 _ 10l0g,,(0.3 * 10710 +0.7 %10 36 )

—Lirrglass —Lconcrete

High-loss model | 5 _ 1010g10(0.7 10 10 4 0.3 %10 10

Fof kR CETSI TR 138 901 V16.1.0
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Fr & 6GHZ ARBIFLEEN R &7 F+Pi%6

FRT T+ 14FFE ¢ (Institute of Electrical and Electronics
Engineers, IEEE) »t 1997 & 2 # & A % »* e §& |EEE 802.11b # jir ik
B2 o FERHEATRARNGER N REXEF I ARk

o BFE 4 p 58 WI-Fi Alliance chB st B 2 & S48 % [inzs » 1
WAk WI-FI A 5% R RE L 2 c a M B ERZEE R 2R
BN A GEhE - h3E > B2 £t R WiFi gk i A1
RS REX - B 3% B4~ 74 (Internetof Things, 10T ) % % #-:# i
BIRERIA ﬁ)@“ °

AFFRAAHRN Wi-Fi2GFpMA LB A7 Y T8 A 17

PIfREARE P TR BRF I A FROFE PP ENERE S
AP EMNERRIBLI SRR RLT G U PMEE TR B
BT b0 A BRI S Ao R A T R R P R 4R R
BB AT IR RERRZI L TR ST RFET R
HEFRELFHREAP HREF WL FHE LRS-

-~ Wi-Fi #* 'r%m.\ﬁ

N gﬂ;ﬁa T 3 R ;&125*’ (=R cBa o éﬁf'— LARE N

oy %nﬂﬂwaQZ%’%@“““é Frord jY AR Y
F2T% e FAME G RY G eEo b ppER Ul 2 HE R
Wb BB ) 46.9% b ek 4 & o e pE R R E_E ¢ atag T 18:00-23:59
PEECN 0 A BET T ILI ,IA;WN SRS NS L T
o gt ERRIE S 0 T pRd o S TAREER n 2 TR SR
LA T Y L FIE P 20:00 B2 (8 ehl F RS L G e 4o
HRFT SRR P R E > 2 F 5 COVID-19 % s 0 A
RO AFASHEE DR P B R R R R GRR
M ER 2 TEAY 0 3BT RA K WI-FI 6E #% g 4 T B

)

125auﬂ bR A Egerg WIFI P 2 75 0 272 Fd 2 R0 BR 0 % RS
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IV R ST AKRE P B T e A TR s 18:00-23:59 -
=~ Wi-Fisfngijef &2 o147

FARZ O EE T WI-Fi 5 G R s 504 g o B
ﬁfﬁﬁq‘*ﬂﬁ'%%ﬂim fo o BLBRATEEALE 2 R4 0 2.4 GHz &
5GHz # 3.+ EIRP ¥if 36 dBm = 5 L &> B 5% & & 58 4 b5
FoRZBRPAABHLA ¢ SSIDE T g A~ v ehiaiphl &S
d BHEE > 5d L AL kB LFE (Maximum Permissible
Exposure, MPE ) 8 8 # 5 EIRP F31% 0 d »tir 2 4 35 - 4%
BT i‘;‘ﬁ?ﬁ’ Flet W w2019 £ 3 2022 & 3 7 xR S S
BE M FPEE AR ITN AL FT < 36 dBm EIRP 1% 5 % &
5% R o

TfEE W S HcEPN WI-Fi B EE MBI F 2 %R > BB

T BT RIS 0 AT R BT WI-F T i 0 2
WaiEIHpHE N ST EHFEFTR TR T AT B
F o1 ARh A8 &2 b eI B e W-Fi ?g% . 8 # % RSSI~
BSSID ~ SSID ~ i s 47 F fris e & ¥ 4p B T 30

Wi-Fi 2U%5% & %% £ & BSSID < .+ RSSI %= » @ 4 o
IEEE 802.11 ¥ 2 @ h RSSI > H I ¥ ™3 j2id 3 # F4p % (Received
Channel Power Indicator, RCPl) & % 3R if # F 3% B o 3+ & &8 Bl
RSSI 4w 2 @idc X M E > FRESY Wi-Fi 2 & o

ERRET T ELHFFHY - R PR E T 4110 &
FRETH " A T RBRE 5 HA T BAE L5000 A /KM? L BFERI] A 4o 3-
N-FFFEURBACRRER LoD REEE Wi-Fitk+-
HTH R LB 2T TR R (24986 4 /km?)~ F 72 % (20187 4 /km?)~
T (16180 « /km?) fo#h & % (14223 « [km?) % 5 BLipliE 2%
HEB/&E Ao 2AE A 10,000 4 /km? 3 25000 % /km? % B p oo

\\\?{r
=

¥ |
9

126 OET Bulletin 65, Edition 97-01 % 18 F 2 5% (4)
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2 03-10 - AFIES B A ¢ R R sEkE

AR s EE(A [ km?) #RETT T BB
0-5000 (# %) 319
5000-10000 (7# %) 20

10000-15000 (# %)
15000-20000 (# %)
20000-25000 (# %) 10
25000-30000 (# %)
30000-35000 (% %)
35000-40000 (# %) 1

TAKR AT FER

At H 2 BB RE] > BE Y 125 £ SAMSUNG SM-
G9860 - # £ # IEEE 802.11ax 47 it f247 & # #7% ch Wi-Fi B #5320
A o3 WI-Fi 2 03 BR324 1 2 s 24GHz v 5GHz = &
WE+ ¥ -65dBi 2+ - 3 WABFMELERRE R FikY B
MR N EF g W TR IBT D A R ikl BEY
Wifi collector APP i {7z & » % 4534 78 &F 2 BSSID % < RSSI % #p

WP -2 AR ERBRDI G (BEFERELHI02c ) 7
EpFE LA A2 A0 km/hr (4p g >t 1A mls) o <~ (FBR R <30
Qqul)uP% T (TR EE D WA TR Y R a2
3R B R - RIWI-FI U EL o (75 3 2R P L e B 3-17 -
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® :2.4GHz WiFi Ant Tx/RX
(7 : 5GHz WiFi Ant TX/Rx
: 2.4/5GHz WiFi Ant TX/RX

ANTO 2.4 GHz:-6.23 dBi
5 GHz : -6.45 dBi

ANT1 2.4 GHz: -6.46 dBi
5 GHz : -6.50 dBi

BOTTOM
®) 3- 15 ~ SM-G9860 WiFi = &tz 3+
FAH kiR FCCSAR 4R 2 22 NCC i 2

1512 & & 4 N Q4 86%m

Wifi Collector START EXPORT
Total Collected Networks: 4596
Collected Open Networks:
Collected WEP Networks:

Collected WPA Networks:

GPS Satellites:

Current GPS Location:
120.29069 , 22.62306
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oAt
[VESTEE Y I

i%%%iﬁﬁﬁuﬁ% ﬁ%%%%
nokia ~ oppo ~ vivo ~ galaxy ~ samsung ~ Xperia ~ realme ~ ZenFone £ +
WE Lot AkE 2y RE B 2 0 ERELd B
VoA EHEIT 0 MR EES TS T K ﬂwrg
st e bEMELd B G

‘/LAF

w4 RE S PR

- aEL A

L S UE AT
43546 SSID LAY ¥ il 5

- iphone ~ android ~ redmi ~

2t Wi-Fi 558

S
3

//%#”/f o BT
L ZBvd g

54/—1—

‘z_L a: j:" «;‘/.E:" j—

g R RAGAR > T F 2 b 258 11 36dBm EIRP 2 &+3E 10 o * & (54
T-24dBM@2.4GHz 3% B > xR E RS DFE ALY T A G Aot < in

BRI G o H A RN LTSS Aok 3-12 2 F 3-18 #roF o -

."l‘l’f?vé\»;‘l'f’}ﬁ/” ﬁgid’ﬁ""ﬁ"?‘?ﬂ%’ﬁi‘am (65dB|>
VIR TG HEEAS Y 10 2% A TP AR Bgi?‘fﬁﬁﬁ)i/»\#
SBcik Py o
% 3- 12 ~ 2] Wi-Fi RSSI st % %
. RSSI (dBm)
¥ et ; ”
LS 3 = L A9 | FA95
ELE A -82.00 -81.15 8.58 -69.00 -65.00
kA -83.00 -81.21 8.71 -69.00 -65.00
BT -82.00 -80.56 8.97 -68.00 -64.00
BT -82.00 -80.68 8.50 -69.00 -65.00
P -82.00 -80.96 8.74 -69.00 -65.00
TARKR D AT FHEE
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1200 thirgg RSSI -82.00
£ RSSI -80.96
1000 RSSI e 7 874
RSSI #9Ei4+ir(90)  -69.00
. 800 RSSI 777 41{1(95)  -65.00
5
[=]
E e00
400
. I IIIIII
0 IIIIII.-.--- ,,,,,
-100 95 -90 85 -80 75 -50 -45 40 -35 30 25 -20

RSSI (dBm)
Fl3-18~ § 2w % &35 it

TR KR AP EER

FRAEMAEY BXERAAYFER AT IR Wi-Figed 7
Ak 37 FORAR BB R A £ R RTR 6 %@r&wmﬂ%t#

BARATE UG
- % Wi-Fi 6E & %

o3
‘-\-
5
w
&

R
[}

TEE - FEAKRE S FEEL
PR RPN S P 2 RA TR

£

ri%T\M
s
W
&

FRFE RE - FREFREG T AL BAR - SR 3 R Tl
LA A ERE R A A G o] 3-19 9o o ¢ AT F A {r % 16,000
SIKM? R ER S E RRR 0 R AT R R 327 ¢

EEF RNV oM BE I ARRRE W T AIRET 4
: ERTATT A AT B Y
BLsk o TLEE T ARR RA Sl 2B B RS
FH4(Ar BRENWIES KRR
) RIS TRLEEUS BHA T Sl iR 3-21 0 Ak
Hegt ST~ HRRA 3T
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Rl
SHuli
&3t
L R=i:()
W BEEE
W skl

#Hkili

F13-10~ = * 40§ % U= B A

ENSEFD | THEEERAR EWERTHE

1N28D4RBUL SLLT = NA NA

INZRNARBOT e 4 y Na NA

IN1Q44RBEY 3 ERELT NA NA

INZBPARAXE sty EYMEmELE 5 NA NA

IN2F24RBEV y ENRLTES R NA NA

INZDNARBIF

B NA NA

INZAJARBEW BNRLTESN | HERKSRENEL NA NA

INZKQARC2S 1 | P HUREE 4 NA NA

IN1UDARCAL = HEREER NA

INIS74RBIR 51| & LR NA

B 3-20 5 @R M RE B FNIRBT L5 T
FH AR AT E R

167



1.2

1
0.8
B
w 06
0.4
— HdbmhxME
0.2
iR E EE
0
0 20 40 60 80 100 120

TALKR A H AR

Sbm ] BEE BRI G o Kikdpd Y LA 2 Free Wi-Fi
CHT Wi-Fi ~ iTaiwan ~ TPE-Free :4d 4 8 %3 8 =g ff = *F K E § & -
%48 python R ffc FiT 8 5 LF0H - 20 BB RS AR 2
KEN > D 2d WL RABEE FEBETA B T S RT
A R R R 1 SRR < ROl L
SHEKERHR A EFN S A RE R ’?uﬁw& hofE R TR
Euwiﬂﬁt*&pﬁmsﬂmZHMHﬁwE~rWI& % f# & 0.8 km?»
ERBEFVHLBERAE S TLLFPURAFTRIL LY B
%%&ﬁZG%Mﬁﬁ1P H Y MAEHS I il 3 B/Am?
SiE A TR 0 B AT R R 4 0.31 BKMPAR G M A -

&
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Bili

B 5l

LRSI

B 5E

W HEEET

e A
Ftili

——— ] -
B3-22 > <4meg RSP EERA
RS ETE S 1]

EENIE AR ES PR S

YT § T 6GHZARE @ > |G kG B T IRIFE F R IR
ﬁéﬂ%HJ%ﬂﬁiﬁ-ﬁ”ﬂ THCAMRIFE 8 g RTEA L%
HEEEr A F P2 FELTE P T 45 ITURF758-7 ~ ITU-R
SF.1650-1 2% 2 » & FCC Part 15.407 & & ¢ #% 5] Tk PRI ch T+
PEEREE  HH I FEEIRDER TR A FLE LT
slqzcid a4 i A7 1 7 %f) ITU-RS.1432-1 2 3% % -

T TR PR AR e B A F] 0 0 B ATHE % T3 Wi-Fi & 6 GHz e
HE 2.+ 3£ 299.999% 0¥ ¥ P B AT O g ¢ TR OE i d
Wy F AR PRI A A2 10 fen ¥ 2t MR TR
MERD LPFARLAT RS FEEY T A2 A2E 35 AR
{0 BlAgE S o K BRI 3 99.999%F * o ik ITU 23k 3 2
TAEIHHTRT ORNHNED T PR S 9 ERF A
F Rk Bse B MO b e 5 % & (Receiver noise power density )
10dB (I/N=-10dB) 12 ® ; FCC Rlsk I/N R 5 13+-6 dB - $5+ %
FEM P A B E L N B>t 19dB 0 2 J1 IR R g
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1% T o E AlRTd RN IR R DTE 0 5 h SRR RN KR
( Thermal noise floor ) ¢ + 3221 3+~ % ( Low Noise Amplifier, LNA )
AP AR R (Noise figure ) - % I/N 5-10dB - ﬁ#ﬂ)]*—k £/ B N

HEBRETR A ] 10dB e 35 R 0 H BB B TR AR S
%E.ﬁ'&;‘i‘_’_iﬁ”t"l 041 dB; FXI/N 5-6dB » &% &8 {7 h A f2

1:4@#;1 tfﬁgf;ﬂa 4] 3-23 -

1
B0 otag [ < 10tag 14-4] = 10x1og |1+ 1078
Nl = 10xlog|—5—| =10xlog |1+ 4| =10 xlog

w/o Interference w/ Interference
T Receiver power T Receiver power
Fading Margi
Fading Margin a mgl argin
E l Creee =it § T (C) Receiver sensitivity
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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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37dB (-50dBm-(-101dBm+14dB)) -

% 404 40-50dBm 1z b o >

J$ PPN LS WA R
ﬁ. &R g GLL lelp—L

T Al
TEE e

b4 @B F SN & H(SIN>250B)» 7 7 T HE S M B2 £ BT T

SR
#23-26FFEPEEAY HHURA RIS L DT FPF
LR | PR
s FRWA | KRRE | UNGOB) | 2FHEB | L THEB
E 357 ¥ 5 24 1 0.403
» 37 ! 11 1 0.001
# ik e 25 1 0.460
2 i % R 12 0.993 0.121
- PR Sla 24 1 0.457
+ - 7R # B 14 0.993 0.110
LA T4 IN -6dB > 3 2 4557 BAgiE 0.2 -
EPERF A £ TR N 19dB > 3 4 455 7 Az 0.01 -

TR kR CA

2>1 $
o R F
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q

= FEFR R T FIER
Pad QR liigs - ST-2FE /RG> ¥ 5 CHf
Bk 4a s k4 ~ ) A FE B e 32338 (Very Small Aperture
Terminal, VSAT) % # & » % g I 5925 MHz % 6425 MHz #g B p "*]f‘
FERICGE R B2 RERS B FHFFA-R 3-520 0B &3

FoBRnEha o ARBERE S ZF P ROREIEY B
I AE B BTG A e 4R T T IRR R L AN H s 3T AR

5 Aw 2L o995 ITU-RS.1432-1 23k 3 ¥ ehin kB4 % IN &
THEROINFLERFEFRIEAFPRE 2 FH > FILER R TR E
Mt 12.220B # AR RS LA s T BT R 2 5 4
B REAEIRIE Y T R ol 2 BenF o B FRB L p A iFL
FABAAR R o (SR R TR L A BT S BGET A T 0 AR
FTALEETR A 4o £ 3-27 o

EIRP GT

ST-2CBand ? F .
L & :

(4BW, min) | (48K, min)

&3t 45.9 -0.2

E X 427 -3.4

L% 453 -0.4
R 449
25 4.5
% 46.0 0.0
BRH 44.4 2.5
I Fho ik 45.6 i 0.1
B 413
Peak 46.3 0.6
B 3-52 ~ ST-2 C #g ELih & [§]
Bkih o ELRREL G 2P A
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% 3-27T~ST2iFh &2 shzb4p M ik

P & e o p
E Sl 6,371 km EE NS Evil

FE AR 35,786 km ST 2 # % 7 # NORAD 37606
Fh I+ 4R BRI 37,314.98 km ?ﬁééi@@ﬁﬁ%ﬁ?&%

whE SR 87.97° ST2 @k 7

FpEs R 121.56685° F B R A Sk

F B 25.14292° F LR L S
TR FEE i 42.54° FHALRT XL
TEmHEL S 237.40° B AEREE S B & R

FAOR ki h AT

R EATRERER Y K AT AR R R

FO2% PRHERFFELA ¢ L8R v FHREF L ALK
95212717 4 FRY BRFHEHRF NS 5718 F L > 2R
* k9 20% gt Gk 80% e R FCFALE T 40K P4
¥oAEE 2R %Bwﬁﬁﬁ&%7;,ﬁ%§ﬁAr@#ﬁ@g

R A ) 17.5%FE > 2 KK B 133;/km2<iw %91
69,603 5 > FRE A BAE K 10.99 ;/knﬁ, i KHE 7 7RI
?1ﬁﬁ&@$’@%Wﬁ%%@1mﬁlzg5?%??ﬂ’£@

Booor #ics 9,006,580 ¢ 0 F e AAs 2 s >RiEd NS 4,887,298
WorEPEyp s 22% - SR AR B P RATEHRE
BERATA G50 F 5 ApRTER BB RRE T CHFP R
Lo 45748 A B R B R R R AEER Y TR EFE

4o & 3-28 -

%3-28C AHBERAE GEBEBER Y 5

B P £ AELd E e
& ok 8,457 1,143,600
E 4.569,603 4.574,400

FTRLR A HER
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FRApAHBREFLLS 2T S SR R T F 0 &
Pt 2.4 GHz ~ 5GHz ~ 6 GHz #F %' 2= = 6 GHz F #F %]+ 5 47.24% -

1293 ECC Report 244 > ITU-R Joint Task Group (JTG) 4-5-6-7 ‘= &
T B2.7%F i 5 S AEnT R R F)F > %4 2020 4 kR
=4 ;”;/?l%q’f i FEVF&F'&E'J%"‘ki’f"“i‘lﬁf%*ﬁﬁhﬁé‘giﬁ’
LR X AR SR A T ek T0%RE B
ERFF > T 20 ¥ a0 Bt 5 U EARED AT
* g ‘%L@ﬁiaalﬁi#i’ mE_E R - TR ELER > F]t LK #
ot P R @R B T & B S BHE A TG H B TS5 1.97%
BiSY R B O6GHZ K & ix#F5 > M F 3 80%E (T o HIE
FHRFFERY 22 BARBEAAFTFEAFFIREFTR o
TR AEE AT £ 3-29 ¥ bR T Sl R > T
P28 8425 8 Bicg 5 % 3-30¢

# 3-29~ LKA ¥ HA

g _"]ﬂ' #HiE
6 GHz k4 7]+ 47.24%
e g ) 70.00%
SR B F] 1.97%
W HL KRG TS 80.00%

FAL KR A E R

% 3-30 LHBKAF S SE

i r - AP D R LeH
= o} 44 5,960
PR 23,815 23,840

TR KR A E AT

h e A A TR E T e T L
e R FEE LA 1222 dB REFH UE o dp R BiciE 2 &
e ALt A 3-31 B AR A S E AL o FE R
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EUAARERT LA I TR CRREFIREFLEFEE FE O T o
EIRPe — PL — Lp + Gs/T — 10Log(KB) = I/N
EIRPe: SR BH G # F 1 Th A KX FFRE -
PL: f 8 2 B4F4 » ek BT 4 BLEER -
Lp % f&* % fe (Polarization mismatch) 3§ % -
B:wmhkdpH o
K% &% ¥ #c 1.3806488x10-23(J/IK) -

Gs s 5 B fchH & -

% 3-31- Wk el Sk

W

. it B4 e
LB L F4E N -12.22 dB ITU-R S.1432-1
[ R A 500 K ITU-R-REC-5.1433
FE R TR & 30dB ITU-RS.2174
it L fedf 4 -3dB ITU-R-REC-P.341
A -15.5dB ITU-R P.2109
XA h R F A -15dB ITU-R-REC-F.1336

FH KR R E R

#E ) 4ha B IR kP AR SRR S w FFCC B &
H FSS tih o P A RBEIRA 30 BkT 4412 A+ EIRP
2 43 21 dBm s £+ EIRP 5 36 dBm; % p B ¥ B3 VLP % 4 2
EIRP % 14dBme 4%+ i * 2. 2w i % R ¥ # * ITU-R-REC-
F.1336 123k 2. X 34| B > 4o 3-53 - d LB ¥ @5 i 30 B %
MHFA H-15dB > d AR AE # O hR QB A o Bl
AR RE £ EF WI-Fi AP ¥ % B i o T MASA X AR E R
WHEE 4 FIP R S MIERAT SRR Y H Ta e E T § b

2o ARG N ELHBRE DTN e A F F o
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ITU-R F.1336-5 & ) R &% 98 41 B

27 1 EL(degree)
100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100

B 3- 53 ~ % 4 v & 27| B
THkGR AP EER

Zm i O TIHE ST-2 AR L EHRET VRS2 4
FiE AR L 61.88dBm > L kB it £ 3- 30 frEz F R E b
PR St ek o R 8 S R0 P A FCC AR ez R # FF B

AR M F A AL E T M—“#ﬁ EIRP = 52.66 dBm - = izi:fj k0
ST-2 s ?*%4%3éo%ﬁ%?@w’a%#%ﬁﬂ\a%%
a2 CUE I A R e

FR R BRI R A AT %@r%#n+\w%
{

CZS

3
*
4
)
g
53\
|
;‘L«
bR
h
Yo
EI A
ut
(\x

& TR LG 100%RT F 4 FCC R & A SR
EEFEEE S 5729dBm > MR B 2 G IR L] 0 vE
FrEBA s FHE P ST2 008 REFFPN 2 F R8T F 0
E
:L_ o
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% 3-32 R s TG £

e BN E e @73 EIRP
FCC L8 # % 235 (2
Laisd PR 21 dBm 15 dBm
* AH-)
, 54.77 dBm
= o} 31.43 dBm 54.75 dBm
% 49.27 dBm 43.27 dBm
BE AL M T A AR 14 dBm 14 dBm
: 52.66 dBm
= o 30.43 dBm 51.75 dBm
F R 42.27 dBm 42.27 dBm

¥I 8 Hsud RIEFAT

¢RI 6 GHZ AE AR 0 P B S L IR 2021 & I % AF i
FIERIEZE G R 2o BARSFEMATR o H AR A 0
2 IR o m HEP Ey R AR E R TR

B U PRIk hd B3 AP RE IR ek g 2
F 11 Rt 6 Ao B HARIT Y RS S 2 FEAE U AP RL(REFED
BB PP 3 (4 SRS B )IE4EY) 23 2 2 5 i RA(RAFEADH Y R Y
(A NFCRHSM)IEALY) 66 22 o TR ¢ RIS T ¢ E K 6 GHz A
23RSV REEY RV ARERT BIFEEL S 2NEN0 A7

et B AT REN LEHICR 3-54-d Ar d g Ry
IR 2 MR P23 22V AR ARE RE > FM

PR E R PRAEHET a0 b X PP RAR 2T BB ERETD
R MO PRI A @ B & BRI AR PRI T S TR R
S 0 D RE BT L6 o

-

<

130 Translators Cafe, Radio Line of Sight Distance Calculator, https://www.translatorscafe.com/unit-
converter/NL/calculator/radio-line-of-sight/
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E(m)
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=
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eSS U=PN -

50
40
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10 15 20 25 30 35 40
BREHRANEHIEEE(km)

B13-54~ = A% &g B BiEdg

TALKR AT HER

A E 2 Fmh PRI R o R ART o B oo HE R E L
BER hi * > 74 Fl i ITUWRC-23 i4-3% 6425 MHz 3 7125 MHz
5 A AT * > Mm (Rl L e F PR o d T F T FEE PRI
BooRIERE R R FAAR Y I RAF N T R E RFFRRA
* < L% > 2 ST-2Chand 3 & PR#% 4 Fl4- @] 3-55 > Higl s ¥ £ B
Tg Ay o @y 23k Cband 15 b ARG E L T
30 A REEH ﬁvﬁ»]'ﬁ%ﬁ&ﬁxﬁ%ﬂg 16 %F » % A &k #-6 GHz #7 £
Bl iFdd ari v > 37 i 6 TRl A R4 4 B 2k LTE2.6 GHz 4
B Ay & TP & N-Star fFrk b 4aenf® 3 o F]yt 4o S Bt SF B R
SARFERE AR > ARAEFHEL R Y 5 S #c2 Cband #i
e IRA R R G Tek g L R IR 0B R
WA L s SR FE N Y > 4 F 8¢ % ¥ C band FE

LR
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B 3-55 ~ ST-2 # & C band FR7+§
TR kR o lyngsat fe xb

¥R8 - 0%
A HEBEL AR O6GHzZ %y BRSBTS
Bt Mt R A T o By B R R flﬁ%ﬁﬁ ~Ha

FopEa DRIEE 75 Sl @7 HH 4oR 3-56° 50
ARTEF RAB O CHZ B ASELE # » %G &7 K (A
AIRIRE PR PR P )R G A 1R 3 A RER 6 GHz 47
FOR S Py o
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BRI S A g BRSHEN

E IS RS
EHEER IS

1BHISE
ERHERE ERMEINEE RERD
PERt B E IR 4538 TBE T

o

PR B

o [5)
TR S FERE
EEE
FiEme

Bl 3- 56 ~ F THCA PRARFT AT i AL

TAL KRR A EER

AP EYBAROGHZ G # % K FRARP B LG 2L B E
i o & EEMGAIRIET £ 438 e~ B AL IRIAR £ 32 A
He A5%H T Niz;miﬁ HABNIRIHBAC BE(EF T O
2 641 A )2 i o FmIE TN FIIRE Y B LY o W Byl
02 BB AT T LOAEE Y > ¥ A T S RS Y > A S
Fir g% o 00 ¢ B ok £ 3] Wi-Fi 6E + 4840 38 % & 5
R F AR R KRS S IRT L RPPLAR K

¢ B B6GHz it 5 AR BIE PE R %}EL‘B CREELR
B 7o 3T 6GHZ LB E KR Rt & R inF 2 XE a2
P ST NI ¥ AL E AN N R %ffﬁ CMEA N

BRI R E Ry @ FRERATFENEFIEES F TN S5
TR ORFHF AR F o o 3-330 S BB RS BT Y HEAT
BB GRS F 2 g e W PR A £ 2 P RS R~ ARCH TS
R rt SATR Y o AP F T 5T P RRE &P AP RIS

FAr g p 137 B4R BRI R TR B L B B SRR
RIS AL EHLFAREEZ B > 4ok 3- 22 97

JT °
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% 3-33~ L EE A B BERY 2R R
BEEAP) | 7 S KBS
& Kg A l% 9 4 g x| 7
it L) "L e A
BT A
30 B > A
i 36 dBm 30 dBm & Bt 21| EM 4 d
dBm ; £ #
AFC
BB TN |
ERHF 30dBm 24 dBm ;& Y- NPy
ﬁéﬁ;&
BTN B S P A
e~ 1 4
EPEFS 23 dBm 23 dBm 53 5
AT A
B iEIE | P A B
2 & 14 dBm 14 dBm ,
R gk | EFR S AE
LI
l‘j—f‘_pﬁ‘flj\/}ﬁ ﬂ‘;"'%%’:ﬁ
d R R FIEF AR T 2 BRSSP AL R BN
ﬁﬁw%%ﬁwmﬁﬁﬁGGﬂ;@ﬁﬁg @iﬁ%% ERT IR
HE A IRIETF % F2 TP DL BB FAH LR+ %
%@1gﬂo@pﬁi$%,ﬁ&%Wﬁﬁg%%ﬂﬁiim%ﬁ#
¥ & 441

P e RTFERG ?ﬁ”#%i’%ﬁ;ﬁ ) £ B
FRE TN RRE AR S IR bﬁﬁéwﬁgxi;%,ﬂa‘
FREF R F] 5 3 A R4l 0 195 9 10%H S A 4 T2 T A ok
3-34 w7 o
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% 3-34 % % Wi-Fi6E B2 % 126

>
, gﬁ‘# ®HEENE Tk
==
E 1. 2 03P (30dBm
(F1) |2 @4 P G542 7 #:4 (24dBm)
2. pR 1. 2 MWr 12 E»ﬂ-’l?_'?’}}”’wﬂ-’ 23
2 ?‘E’- N i ( ﬁ'lqlélﬁ.,?\
(£mn) |dBm)
1. g 523 (30dBm)
iR 2. i F P 3B 228 (24dBm )
B =F M 1‘,@ =% ( ) @& H AR PRI
3| (zp+ T MR ® 4 % (36 dBm) 54
$0) |4 @R HRES L S (30
dBm)
Bh RERBEF
= RIS T:}B’»:%ki’?f - (23 wIER B &
" HIR G
4 (iP\‘*' dBm) an = : v 2
W F o~ PR E G
M) |2 AAMAF 3Bt S (14 dBm)
10% s 5 2 4 + 4§
FA AR ki E A

ENER L RN
EE R REFEE VdAad A S o
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WHE TR TR S KB
FoBBLARFEREM AP ERD BV EREEIEER
EEEMIFEE VAL E RN R T RBL VP ED TS ER
7]

2P

% R R 6GHz A R AT




Ped s ot oxit v BN
-8 BLpESiEReri

T h B a3
Pz iz @ e o 5 ERETR
PR SR FERY F YT o s S B FE LR
Flov o A SRR LB 2R S84 0 ¢ 7 SCGHzZ AR 2 A
¥t iz 1% ( Listen-Before-Talk, LBT )£ # it #f & :% % ( Dynamic Frequency
Selection, DFS )~3.5GHz #f £ 2. 2> & s & 5 47 FR74( Citizens Broadband
Radio Service, CBRS) > 17 2 6GHz #f fitih A ® 2. p H4f F 123
( Automated Frequency Coordination, AFC ) % £ % #4p 25454 - %ﬁ" d x
SRR BAPY R - SR A R SRR Y AL
-~ REFEEB4

L F.izi% (Listen Before Talk, LBT) % — F#AF ¥ frid = * &2 ok
R e A SR T R RTAEFF TS 0 AN
RIFFTRERE BRBFLTC 3 7 @RF PTG ARY ]
¥ ﬁyfﬁﬁ;f&:% BB RIS R AR R TEd - TAREALSE
PR EE RS MEE R > Bl 410

» 6G #E £ (5925-7125 MHz) 4 4p & #

FU R FEEF R F 2N de
v

BRI TS )
P T 4158 ]

B 4-1- LBT 4%+
4L kR ¢ SENSOR

131 Abbass Nasser. Spectrum Sensing for Cognitive Radio: Recent Advances and Future Challenge.
2021.03.
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(=) FHREHRERE

oM R G R % ¢ (European Telecommunications Standards
Institute, ETSI) #] %% b SGHZ M F & 5 % B BB ¢ 120 G4
FEH | mERE R #F 2 863-870 MHz A £ P > fjﬁlf% * LBT #
o B R NE Y mARTHAEF o

1. ETSI TR 102 313

ETSI >+ 104 # 7 » # 4 ETSI TR 102 313(V1.1.1) % » 3 2 LBT
FBE REORE o A SRS £ R 4o
FAFZFRATT B FLERE PP E IR (SRS
iﬁﬁiﬁﬁﬁw’ﬁﬁﬁﬁﬁﬁ@% 24 LBT # it 2 3% & #4
LA 863 MHz 3 870 MHz #7f 3 (72 % & AL EdR2
AEF R e kA LBT 4R 72 N UEF 2043 4 2 LBT # a2k
W B Sl ok 410
® it A B &P Y (minimum transmitter off-time ) © pt ‘/;,“ﬁﬁx
Toa SRR bt - BRSSP 2Bl PR AU
BT AL o

=

® T i pl & =P R (minimum receiver listen-time ) © 3
RS > B F S E R R R gL B PR -

® TS H T SEE PR (maximum transmitter on-time for a
single transmit ) © % S48 8 =X 3 542 B E PR o

® I ETSFTILY & E K PR (maximum transmitter on-time for
acknowledge transmissions ) : # &+ Frin v (5 =) B 52 B

@ FH4iE H A AT \M ( frequency agility with random frequency

3l

selection ) : R R 203 R TR

132 ETSI EN 301 893
133 ETSI TR 102 313
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41 -wmwPamtih LBT M 24

9

¥

i

B P B R

(minimum transmitter off-

TX-off *24] >100 ms

(minimum receiver listen-

time)

time)
SHEATPER 1L i FRITA (R 9 3 484 (pseudo
random):R% 4 tpg i =
® S| ERIPFRZ HEINAtERA L 5ms
Bl pdoemp® | @  pseudo random 4T 3 Oms 3 5ms 2

FAifs s 00 0 R Rt B
PR E > Rltpg d WH AP A FRE SR
FAE R G B4R Bl tps
*0ms & 5msp o 12 0.5ms 2 fF Fg(step)sE
B

FESE T R
(maximum transmitter on-

time for a single transmit)

By TX BRI S <lse
@S A AL G <4se

"L E B S AT
(frequency agility with

random frequency selection)

ﬁ4,u%§%¢4%$ﬁigg%éoﬁi%

EAE L ER(2 FHAT) 0 E B

AL kim 1 ETSI TR 102 313 4R 4
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2. ETSIEN 301 893

ETSI >+ 2017 & 5 * ## 21 ETSIEN 301893 (V2.1.1)**: 3% 2 5GHz
#EERLAN 4 B & K5 & & #4545 LBT £ 8> 2 FBE FF 5 = 64§l
4-2 > AP P 4oTE o

(1) B\ zi=ik# (Fixed Frame Periods) & ¢ @i 7 #p - 2/

Ams ) 10ms 2 FERIN o K F T L R B EGURE
fe& 200 EFH FARE- = o
(2) *HEMFHw o HTHFEEEi=R (Clear Channel
Assessment, CCA) # & - 2 it 2 =R AZE M HE
(Threshold Level, TL) > Pl3t 5 4 (T3 3 @ 41k * o FH T
W e RIF2TRE - FHFLEHET T - 0B
FEAREH2ZAE A By R @ﬁi%]oauieﬂ&:% A5 0dBi
* Py dBmeirp H o ko Ed 22 ED R (TL)
B g A g B w0 (Py)2 M o
® 3+ P,-<13dBm - B TL=-75dBm/MHz
® = 13dBm<P,<23dBm - B| TL=-85dBm/MHz +

(23dBm-P,)
® = P, -23dBm - p| TL=-85dBm/MHz
oA CCA LA
/—\. / /— \
{
\ f \ \
. W/ W/

BEGAGE e mAm AN R
7 3AE 1 2 T B 5 Sz 8

Rl 4-2 ~ FBE F# F & ]
7ok kR - ETSIEN 301 893

134 ETSIEN 301 893
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(B) ¥t 5 (ApAR 2L4p 4R ) e il 3 1 Pﬁfﬁféﬁig?jif K H
F CCAaAtppriyg 2 T 5 Pl LiFrk A
MR R R TEE L B

(4) A3 34=2 2% % (Frame Based Equipment, FBE ) +# 13t % z_
R A @gi.ﬂ R EITIE Rl M5 P A
T & i ik pFRF (Channel Occupancy Time , COT ) »

(5) Wi b* PERF A FA30(1) Aauieddidpz 95% - 2 3T -
BERTAAZEH B e BT - B2 F 8 (ldlePeriod )-
HzMEHh a5 5%dg i+ pFlF > 2 & % 100ps e

(=) ~ 3GPP

3GPP *+ 2015 # 6 * $# 1! TR 36.889 (V13.0.0) » # 2 LBT H#jiv
7 s * + LAA (Licensed Assisted Access ) #7 2 = % #4]1° « LAA
& tAd 3GPP & 1! > i£324EAF 2. LTE (Long Term Evolution) 7 4
HBAFFHE T T H Wi-Fi £ 3453 > 5 d SGHz 2 & 34 Reag ¥ >
B LTE 2 40 el % @R ER o LAA & 7 {0 RS
(Carrier Aggregation) Hjte > £ & $2 @4 1 2 A R BATH T R > 3
T PR R RS B IR L A B PR 0 A AR
%ﬁﬂ%#o

LAA i 3tz k3 p 5
® i LAAT i&iZ P % ? R 170 LAA it & &
THREM FIRTG FEIE R G LT o

° .is Wi-Fi § %62 2T 3 2 3 o
@ R ENTMEFL LAARRESFF LT E G

FIE TP HE > LAA GSfe 2 0T 5
® Listen-before-talk

135 3GPP TR 36.889
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ok QR L0 2T B
W JH’*KFHE;»/ REMNESFTEERLE B FES
2% &7 5 4] (Transmit Power Control, TPC)

AGC % ¥

fe k= # (Coarse synchronization)

£ M F R ¢ 72 (Radio resource management, RRM)ir| £

i 3 5 fs T3 (Channel-State Information, CSI) 7] €

e oLBT 4 dgk A3 * g GREFELEFT

%5 CCAMd w2t MEFWLF LT 3> H B L5 &0 & 7Rl
FAFTH oFMNEP AL BRI LRBAER T LBT o fi2 RE R
thogd LBT 27 R T H 3 LB EZ S o R
P~#+4] (Channel access schemes) ¥ & 2 0T 4 3§ :

® %1 : & LBT

® 5 2% ﬁ’i" ¥z 4% 8 4. (random back-off ) z_ LBT

® 5 4323 HIT~ | HEART (contention window ) %

WAL L (random back-off) z. LBT
® N AN:EWWARWLZ LBT > A7 %5 2 ®LAT

LBT 150 LAA &7 8 & %% o2 p et LR RAT R 2 £ 5 2L £

BRI ER Y B LAAKRT PR 23R Y 448 LBT 425 2 48
15 AA#H > 4B 4-3 -
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> AR
| |

5
— gk

R _EE—

B Tx

?‘n«ké< & l I
CCA

X

BEER A , A
(34%4#>) b

ey
& AR
= BN

5 AR

i 38 7% B

g

N=0
R %
CCA l

15 81CCA
M=N+1 Fal i (9 2,
1045 %)

Ll
= A *

B 4-3~ % 43 LBT 425 (DL LAA)
7ok kR - 3GPP TR 36.889

e

(=)~ IEEE

3> |EEE 802.11 &2 » f A % 3 2 2 4 /1 £~ 374( MAC, Media
Access Control ) & -  fpifi el i g 7] 5 £ 3 2~ (CSMAICA,
Carrier-Sense Multiple Access with Collision Avoidance )t #_> ¥r 12 LBT
Hobe s A fe & mid @ 4 (backoff ) 24 48  ( Contention Window,
CW) H541] > % = £ 3 452 - CSMA/CA t3 % 2 2 1165 4o 4-4;
TR P AT =R 4 (Distributed Inter-frame Spacing, DIFS) =
5B R o

136 |EEE Std 802.11™-2016 Part11
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Station A

Station B

Station C

Station D

Station E

7ok % - IEEE Std 802.11™-2016 Part1l

DIFS DIFS DIFS DIFS
i
B, - — "
et 7
i# 3 A
] i
— -t

—

] 4- 4 ~ CSMA/CA 2 2.2 % 1

AP B S P e

(1) Station A & & & ﬁi%l

(2) Station B~ C~D £ E % % & A4t 2=/ B/ (DIFS)
(3) Zmifi#rd > StationB~C-D ¥ E ¥ & ¥k @ 4 pF i ( Backoff

Time)

(4) StationC z pifg #F L PFRF L % &

(5) Station C & * il if
(6) Station C & & #

(7) Station B ~ D £ E % % # A §¢58 4= # K. (DIFS)

R ¥ (o
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255 255
CWmax
127
63
31
CWmin | 7 15
T_ A og-seg
Bk EHR
% -k E 0
245 E i

Bl 4- 5 ~ 3% 4R ¥ (contention window) 1 #1

7ok % - IEEE Std 802.11™-2016 Part1l

Backoff Time = Random() x SlotTime

Random() %2~ p % & [0, CW]z & “g 8 5 8 » CW 4 [F 1%
CWmin<CW<CWmax - # ¢ > CWmin 4428 5 7> * X #
£ A prTiRB 4 5B B CW L CWmax; £i7 %4
A o Pl CWEY 5 CWmax -

Slot Time = B fcat B+GiFat B+0 Pl w BREFR
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\

4

B {50 5 E B

¥ A 4E 5% % (Dynamic Frequency Selection, DFS) % - f& % 3%
ARFREPRY WL RPBFIZ > ZHp %L T 3 Cband 2
Frgd~whidneg 5o DFS Hwe 3t 2003 #4247 5 IEEE

802.11h z #&# - ¥] 5 GHz #g £ 2. 5.250-5.350 GHz 12 2 5.470-5.725
GHz 5 U-NIl 3 * 2 48 > st WI-FIS5GHz Jfa 3 < @ * 247
oo gk R4 3GPP ~ ETSI ~ ITU & FCC #f*: DFS 2 4p B 35

oy kit de ™ L

(—)~FHTRRERE
1. ETSITR102651 <

ETSI *+ 2009 # 6 ® 12 ETSI TR 102 651 (V1.1.1) %37, 45 2
DFS 2. & & » » & 4f 4 & BaoT

DFS & &% 4 % ¥ B|1% % ( detection criteria )27 = & & 2% (response
criteria) > ¥ RIHEE R T 7 & MT F B g (Wireless LANs, WLAN )
SR EB T E RSP FE T ELERE v BiRE R i WLAN 3
HIT2ZHFIE > UE BHBIEE o

T & Ry it WLAN #RIFI G E 5L o 0 L3Fdki® o 20
FRIFIT LD 1040 WLAN F b0 #0F Bige &m0 2 10 fp
B3 g 2 o] 2 260ms(*t ETSI301893[10]R1 & 1 4))» i& it
FWLAN XA p ol g R LI LT FUERAINTER
oo nud g p & 30 4480 L 24 % # (Non-Occupancy Period,
NOP ) - DFS #p i $-8cilf > 404 4-2 -

137 ETSI TR 102 651
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% 4-2 ~ DFS %-#

BV

i
BRE T W g B AR TY > R WA G T

| HEBREGE  RAAREBLEARTEL > g T
VoL R )
L TN
WHGD S FE R L3 F aF LR el Gy

FITLFH 2L -

WA R RTLE G RRIT R T ART R

el i m TR

)

FE

i

T | FRRRITIEE R STy
AT | RPFITEGRI R RF AT

b g

FUFEHRPIITECI > ZULERET 30448

AL kR - ETSITR 102 651 (V1.1.1)

1R & &

AF 3538 1 5 A

IEF 3R A 3 1

BRTHAEE
7y

|
|
: AT e 62 B A
|

B B 38 38

) 4- 6 ~ 2 4| DFS it

Fop kR 0 ETSI TR 102 651
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FEBELFEE OWLAN KA Frifizidsg AmmaE b * o g
TR HRPIEL T 0 A2R 4Bl 4-6 -
HP 4o ol
(). % #F (T30 3 {8 > WLAN X & Rt — 3k 18 050
( normal operating mode )
(2). WLAN #*% # “,f Fed®t = AR TR b AT AT P
( In-Service Monitoring )
Q). FHEFTRILE 2 T LR
(4). #RPIFIGELI > PIAMPUELE
(5). #=s%i g 7] 5 7 7 * (Unavailable)id i
(6). EHH s
(7). EFHEATEE 6 > £A4F(L). > Ryt agda o

2. ETSIEN 301893 = i

ETSI *> 2017 & 5 * # 12 ETSI EN 301 893(V2.1.1)%% it »
LBT ¢ » 7 3% 2 & i 47 544 (DFS) 2 A7 F fo[f] ~ 3% P50 2 H 3%
FEAPMRP > AERFEHEE LB A dfdeT

RLAN(WLAN)E: * #5 f5 47 5 5 45

® kg TE iRz T (RBITE) NELEGE |
S E AR o
(1). & et FE 4 (DFS) 2 47 & 4= [#)
® ;N4 g PR 5250-5350MHz £ 5470-5725MHz #f £
Peieo i * TP o2 & R * 2975 RLANK & >
EHTERF R LTG5S P o
(2). ¥ fe #E FE % (DFS) $& iP5
® -t DFS # it 2 4%t fe B P » RLAN 2% & & iF 3 2 2
(master) s &gt (slave) 3k (¥ o
® iTLUBR W T2 RLAN K& » 7 H (730 23K & #f

138 ETSI EN 301 893
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(3). ¥ i

A

ol g o

T8 AR b TR A Bl T AR TR 2 & fo
— & RLAN X # ¥ 7 s 4% 3] 8 > 12 ad-hoc = ;Y i& 71

e iz N4k T2 RLAN K & » #2040 & 2283 5250
MHz % 5350 MHz 2 5470 MHz % 5725 MHz 48 &< > i

B DFS» ¥ feif * »>3 2 2 &8 K 2 7R o

R EE P ERAEE N B RE ChEREE S OB Y i 2 i
B A RIES Rl T &2 UpRA 2RI # T A

# 5 EH (DFS) ¥ iF

4 2% & (Master devices)

Ak H R F i+ 3 pI(Radar Interference Detection )
Fawo MRPRITECE  AKET BRI IKFPM Y
- BRE CRGFFTEFRPRRAIF L L FRT o ELR
A Ak H 2 & F o RLAN »t 5250 MHz 2 5350
MHz £ 5470 MHz = 5725 MHz #g B4 iEpF > 2 > 5 —
RLAN & # & 12 2 #0558 3 17 o

ARG ETHRENT A E XX EITEEAKAF K
2% RLAN ** 5250MHz = 5350 MHz * /&8 5470 MHz = 5
725 MHz # g th i v * i i ’éﬁﬁiﬁi~g\:%fﬁw‘;
Felom > A RFRPNET * L Pl
Channel CAC ) g %" ix 0 1E T 2 3 1f & 5
¢+ g if t CAC 4, RLAN % # /5d 32

BT B R G

ARPIIIFEONZEE S ¥ F Wy T RFSEMR L
B

H

o
T

3% i & 54k ¥ i (Operating Channel ) & » %t &

A %) (In-Service Monitoring ) # fF » ¥Rl T & 55 o

A 427 % 3 3 #p) (initial Channel Availability Check )
FONE AR E N ERTE AR S ELH o
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ARATED w @ RLANGIR)® # 5 4w 5L 0 1
Fods et > — £ RLAN S % 3@ 3 B 4o3 (7> 3% T
* 5 - Bk 1T 3 -3 — 4k 17 (normal operation ) #p fF >
ARERERT FITELE > TAERT R A RTE

AT FRANE YT R RPITE > RLAN
Frig b N2 E T OPZEERE TR LT A o -
B WLAN ¥ 5 3 (Ap#Rs\ 7 4paR) # # _;ggﬁ;ggig] ) it

TEMRT R EF - BHRIFLERPIDFER
Bl AR dpon BB T AR 2 SRR R Bk 2
B LA S AT RS o F R PR T 5B (4

W
|-
-&n\k
P

&

-

MREN A AR AR ) TP i > WHRBIFIFE R B2 R ITE Y >

e & 3 ¥ * g o

- B2 ¥ * gtz b gy (Non-Occupancy Period ) 14 >

FREXAGFTHUGE LA EF oo FREFITE
2.V H R gt CAC MpRiRRiip & 7

e T o
wER A FRATTERR T FRpIIL T
P 5727 % i (Unavailable Channe # Unusable
Channel) °

% % (Slave devices)
M&a& REATT A A A D2 ek ST R A

Tﬂ%*’?ﬁ‘c‘ii | AP RS A 3K W 2 Ede R HLm 0 A 1F R sp IR
fBiE e T;Mi%l o

PR FEFT IR PR F FHELERRIITER
B Tl A (L 2 P L S R
ZZA TR MGE oM P FEEL YR > A EFNZI T
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TN e BB T 7T Y L R AL i
*t CAC » 115 3% lﬁﬂ? h
B* o
(Z) " RRTEHME §
Flsg ems ¢ (ITU) * 2011 # 5 0 ) DFS sphf & £19,
i & (4531 5GHz #1 £ DFS Jis * % RALN> 2 3 0T p] R PR A%
R o
%+ 5250-5350MHz £7 5470-5725MHz # £ b » & 3 fi 50435 ¢ %
(Wireless Access Systems, WAS) 2. ¥ (7 457 5 » MAARAE R 3-8 2
TIREAPAT @ WAS P r 8 6 55 (blded d A 5) £ 3473 -
P v BGHAZ 22 WAS & F i » 2 i % FHE Y 535042 R B > Pl
gAL -

1 P& R

% % E.LLR.P.<200Mw 23k # »DFS ¥4 & ¥ # B 5] %] DFS
R PR 5 -62dBm b2 F R B EL HY 1 gkdip T <
E.LRP>" 200mW % 1IW p 2 3% % > DFS #+4| &7 %23 & DFS
e fc-64dBm 11 2 F R o BH T A G ERITIEER

( Received Signal Strength, RSS) - ﬁﬂ?# it % 0dBi #jz = sz #54d) >
T & K WAS G 5HE TP RRIFIZ BKE -

2. FiTk £

WAS 7 4 (77 * g iRl C 20 tkipl Y 0 WASH 5 - as 7
WETRO0F  mITZARLELT 3w FELH

WAS B7F R 7 ARET PR TR Adiv20E > NARIEE
2 FELHEAT Y ABE (AF43 WAS RPN ) 317 o 32K R
B 2 dRPIHadF s ¥ 52 WAS #6FEp > RplTER
55 oo & fatid 20 WAS # R T 5 E R K (quiet spaces ) o

139 ITU-R M.1652-1
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FWAS AR BT AFFR Y AMTP|H i P77+
E Bl 0 A EY T P g B e o

kg R

N

HEF*HRANERTPOP AR ET S e 7R 20g*0
30 ~ g > WAS 7 3k 1% > 2R Fad o 328800 % B et e
PRI EER -

ok s 3 5600-5650NHz #5Fx » Bl g pikie 5 ¢ 2§ 250

4

Fa v gl H e T 10 A2 TRl BB
FRGAFRE S

WiE % { R (Channel movetime) % % % WAS #:# 5| DFS #
R b2 TR > B S F g 2 10 ) 0
Rz st o 54 % 100ms 1T SRl T i 54 5 200ms

IFPRFR o gt TR N > FEF R R AFIT L Y
J{L,,,EII,IF 2 o F'&§1IJ+?,_,;}3';§IJT?; TR PR 2 o 3 ¥ o] 3 20ms e

F & & ELRP.> 200 mW - R iE R P HEE 5 -62 dBm >~

P B AT E G TE AR OWLAN KA 2 TR F L o

@?*ﬁﬁﬁﬁ@’@wéﬁﬁﬁiﬁﬁ’ﬁﬁao@ﬁ@,Wuw

THAER AR S 60§

i¥%i%@ﬁ+%uM%ﬁﬂﬁﬁEé1%ﬂﬁiiﬁ%kﬁ$’
2L 0dBi X M5 %% A% o DFS @ f B ol » # 4k 4-3 0
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% 4-3 -~ DFS i if 1 ip] %%

% 4 teit
(1)-62 dBm » %>t %~ E.LR.P. <200 mW % #
DFS i | (2-64 dBM > #1301 #cfyf > Lok + ELRPA

200mwW 2 1W p 230 %

¥ % i i # p|(Channel

60
availability check)p¥ & t
#ak by
. 30 &
(Non-occupancy period)
FRL 10

(Channel move time)

TR kR ¢ ITU-R M.1652-1

(%) ~ 3GPP
3GPP » 2015 # 06 " ¥ 1} 3GPP TR 36.889 (V13.0.0)° - % 7 #%
2 LBT# » %% DFSE # & R A&FaE £ 8 4o
Sk ITU-R 2353 M.1652-1 45 it 2. DFS & 5 5 4% g
P22 S B X DFS & f2 AAA#-ETSI R % & 47 i * DFS>
dod 4-4 814 4-5-

190 3GPP TR 36.889
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% 4-4 ~ v 2 DFS & 4

3%

& &

s

¥+~ WAS/RLAN &
% > DFS P # e (dBm)

-62(dBm) + 10(dBm/MHz) -
E.I.R.P.Spectral density
(dBm/MHz) + G(dBi)

& DFS & $(5150
MHz 2 5250 MHz)
G % M ¥

#* WFA & = > DFS
i (dBm)

-69 (dBm) + 23(dBm/MHz) -
E.I.R.P.Spectral density
(dBm/MHz) + G(dBi)

& DFS & (5850
MHz % 5875 MHz)
G 3 = s ¥

¥ * 3 g # P (Channel

60 ) (5600-5650 MHz *+)

Availability check)

10 4 (5600-5650 MHz )

BRI

HERLPFRE 109 32 B RS 2 U
(Channel move time) ’ # N

(Non-occupancy time)

MR T E P

7ok kR 3GPP TR 36.889

% 4-5 -~ UNII-2 2. DFS &

¥k £ R iz
5+ E.LR.P.(dBm) 23 1 30 o s X
® DFS# 53 LR o %
DFS /& (dBm) 64 R A
0dBi = #:E {7 L35 o
5+ E.LR.P.(dBm) <23 ,
® ¥ R 353 B e
DFS F* 4% (dBm) -62
¥ * i i # Pl (Channel
60 ) | i # B
Availability check) P m
R =t
N _ 200 4y | LE A BN EAUER & S
(Channel move time)
— AT
b gy 30 & W ORGP AT R
(Non-occupancy time) EEE RN

F#L % & : 3GPP TR 36.889
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(m)~ FRHRE G BIELR §

ETSI *+ 2003 # 4] %_7 % — % 5GHz t%# {&# ETSI EN 301 893
(V1.2.3)» 38 S 5 £ WE2Rid @34 | § 2 DFS Rl » &
His B pE & PRERFET B2 AA#Y ) ASHEHFCCRF4T !

1. DFSz §i#R|# it (Radar Detection Function of DFS)

U-NII 2% # ** 5.25 % 5.35 GHz #* 5.47-5.725 GHz #5 &< » fudi *
DFS & ‘iﬁ/? WA BPITE AT T F A T ELETE AT
A e 4 ﬂ W R oA 2. DFS 843K # o & < edrp. 5 200
mW 2 1W k%25 DFS #&pIEESE —64 dBm- 3t 1 MHz
FECN o o3 200mWeldrp. 22013 10dBm 7 R R iR T2 K
% Bl HBIPHECE S —62dBm e BRI HEE % %% 0dBi ® 1
By TRe 2 ¢ F o {3 Al R B eFHERRETE
WHEER NI RTEES
(1). # =45 (Operational Modes )
O Vi A PR B R A B IFHY (master
operational mode ) -
O iR TR R T TR 2 U R TR
;¢ (slave operational modes ) »
Q. vrEEhRaFRF
U-NIl X% Bt AT 7 G hste vy 3 7Rl
Fa s z@ﬁi%]r? PRFEME D AT E o B3 60 fip A RIFIH F fi%@*
ARG REPHEEL TR B UNI R & 7 B4 ¥ 3%
Q. dFRLERT
wRIFITEte > T ?;‘1@?‘]7@*’? 10 Ay ik Z 3 TR g o 30t )
E’F’@ﬁ%ﬁg—é ZONHRBIT T GRS 5 200ms o ¥ vh s WS FIRPER
moo BB R E R ARG BAPEN BT o
(4). -4 * #)

ﬁ

141 ETSITR 102 651 V1.1.1
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https://www.ecfr.gov/current/title-47/section-15.407#p-15.407(h)(2)

3 UNIL KB % F e 5% 280 b A SRS
(unauthorized ) 2 :z 4y o

(1). Wt p Frrme U-NI e ir2 @ mdiod %4
& :

ES At RS R SRR R R 2 e
A SR TR R EHF TR ‘
*ﬁ‘ﬁWﬁbvﬁﬁL*”T?@wgﬁk&
BB 5 FER- DFS # it 3 4% U-NII 3 & 2
B o

\

)

).

™

iy
fis
™

1

5

HREg e

*+ 5.15-5.25 GHz #F £ 1§ 3+ 424 1000 B % *F 4 Pogb o
SRR R - HE o RRFHEREZIFVIREELF T
’%m%ﬁﬁﬁﬁi%ﬁoﬁiﬁﬁ?ég%@ﬁﬁ‘gﬁa%\
FCRAT R - B MR 2 o g o

w?%‘r'nfw

236



=~ DRERATHIRB

Wi LBT & DFS 2 B p| R 5L EF g > U E X R A2 P e
R R ddei B3 6GHZ AT & % K i (8- E R M
?ﬂ’%%%p%?ﬂ’uﬁﬁéi4flﬁo

RIS LRPBAEEEHEE R RS RAIREV L2 ARTAH
FPAER L bldr R EEE (LBT) - @ > 3% CBRS #f £ » 82
HEITEFT 2L ARTHEFREPLLE » [RAFF 5 ¢ % (Spectrum
Access System, SAS) ¥ kLA HE 4R B~ o

(—) FAMRAABIELR §

FCC »: 2015 # » %&d 3.5 GHz #f£ (3550-3700 MHz) 2 % 3
FERTRF-FCC22 7 2 T3 &ML MAx (Citizens Broadband
Radio Service, CBRS ) » & £12& 7 — B = & E P2 B2 % - @ 304 &

R O AT RMRT IR R FCC R F 96
%Qai%ﬁyﬁﬁﬂCCﬁia CBRS % ¥ 4rT o

1L zk%##%
® ¥ 1k — =5 i
Fp P 2@ 7 3550-3700 MHz #f £ 2 g Es=n* =~ 3600-
3650 MHz #F 5L F € ik PRI% (2 ¥ ) IRk E o Hj 2% 2 £
LD X RAFBIFT (Priority Access Licenses, PAL ) 2237 #
#1445~ (General Authorized Access, GAA) * # 2z 4 Z F 3 o
® % 2k —PAL
BABFE D BARB T (PAL) 24 gl P B0 5
1% - W 2L (county-by-county ) £ EzF¥ » & & PAL ¢ g— Ie2
3550-3650 MHz #gfFp 2. 10 MHz i 3 - PAL %02 10 # 5 { 372
T o d 3 PAL JRIFZ P o AR hd 106 £ £ R 4 f‘%’ﬁ%
(United States Census Bureau ) @ & 2. c E P b2 2 Bh it

gl

e/
2F

VT PAL Ak Ay G 4 PALEE RS L PAL R
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WA F T UG R R R T & RoPAL F RET B
R B2 T £ GAA 2 F IR RE
® % 3 Kk —-GAA
GAA B EHfE (7T > M RFE T AR LAY S
PURBE R s F B R PO EL o GAA 2 ¥ 3% 3550-3700 MHz 4 £ p
PeitoGAA * # 2 (BTG RPY P N BARPFPIFT A g T F
lﬁ,ﬁﬁﬁﬁﬁﬁﬁéilﬁo

2. MHEP LR

A3 F P~ 5 5L (SAS) #-iiie 35GHz #fiz = 3T = £ 3
¥ > TRGPE2 BB R P 4 (Environmental Sensing Capability,
ESC) g Bl B 52 » 42481 * PAL &2 GAA 4k (v - SAS #ILE 7
Ter w o P L lprk PRA% (FSS) 3 zheb3v v @455 4 » >0 3600-3700
MHz #5 g2 * 48 3% - SAS HILE % @5 2 W ;i%m\pv N ]
# R T 3K % (Citizens Broadband Radio Device ) 2 i #icd ; “f E

“ ‘?%ﬁ»i’% EIREp A2 R 2 2k Ko
# 7 5 A (Wireless Telecommunications Bureau ) ¥7 1 42 5 jirs%
% (Office of Engineering and Technology, OET ) *t B ®& & & 7 3
¥ 72 & (National Telecommunications and Information Administration,
NTIA) 2 ®# 2% (Department of Defense, DoD) %7 $47 16 » 48
Amdocs ~ CommScope ~ Federated Wireless ~ Google ~ Sony £ Key Bridge

>\
4

209 SRR (Spectrum Access Administrators) ¢ i {7 >

85 R pse 4 (Environmental Sensing Capability, ESC) % ¥ B
T+ S EL F o @i SAS, L E FAFH D - ESC %4
B 3.5 GHz #F £ N 22 /3T £ R 2RAE & n > Iz T @fh%]%
SAS -
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ﬁﬁ?%%‘lﬁﬁﬁﬁ?i‘@?iﬁﬁﬁﬂﬁﬂé‘ﬁﬁﬁ
R F AT a2 ESC R B E 2P (ESC Sensor Registrations )
2% ¢ 7 CommScope-Federated Wireless, Inc.~Google £ Key Bridge-

SAS p FCC FH#E ~ 2 SASHER 4vic # & CBRS X #
(CBRS Device, CBSD )&~ F > I 5 & {3 CBSD 4 fiedf 5 £2 74 5 o
ESC 2 & BRI ERAFEHLETA 2 FETE > 4o 4-7 > W
SAS # {7 iR L ¥ P~ 7 (Priority Access License, PAL ) £ GAA 2z #f
WS o it B R Y F 2 7] 1% R4 ERRRE >
IMEEL -

ESC Monitor with Inland CBSD Transmitter
Monitor Receive Antenna Gain = Grgq-
ansmit Antenna Gain = Receive Antenna Gain = Gydar pa'“"m't "{f”[e””‘l r?‘”” = Gtegso
Transmitter Peak Power = Pt 4, ransmit Power = Ptcggp CBSD
Transmitter

Offshore Radar
Radar Receiver Interference Protection X dB I/N

< ring Signal Toward Radar, Lot
i interfering Sign | A

] ESC
=" Monitoring
Station

Distances and heights not to scale, for graphical clarity
B 4-7~ESC iRl 2 W» BT a2 g 21T
T %R FCC

(=)~ RARLFTWA
£ R AR (Wireless Innovation Forum, WinnForum ) -4+ FCC
2. eCFR A4 > i&— o 3 2 4p B < 14 - WinnForum 4p B "“q‘i*‘ B4
YRy % CBRS *t 35GHz 2 38— # T » A& dfpsrd g2 2P
k4 g4 % 5 CBRS & £-SAS 1 CBSD #2F ~SAS i SAS 425 >
TR SAS # i %

142 Wireless Innovation Forum, WinnForum CBRS Knowledge Base,
https://cbrs.wirelessinnovation.org/winnforum-cbrs-knowledge-base
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1. CBRS & &

“,% FCC ;2 23L.4%+>> CBRS #& ! 4p B *Fl,;pw ¢k > WiInnForum »+ 109 #
37 #8412 WINNF-TS-0112 (V1.9.111)43% 2 CBRS i&— # & f o 7]
CBRS 2z 4##¢ 5 = K 3 1‘? H PAL g d sl i GAA 7k Fpt »
A gEerd PAL £ o
d >t WiInnForum @2 FCC 2 AA# > i£—- #H 3% 11 CBRS 2_4p i &
F > #&3% WinnForum FALp % & 7 FCC & 2 WinnForum £ 4 ;
F]o > WInnForum A 443358 7 & R 7 50 4 - & er”fﬁ i
WinnForum 2_ % %. 4 %8 > H %5 & % > ;8 & R#-<CATEGORY>-
<XX>-<Y> ip B T &AW 5
RO-: FCC *MFL S
R2-: 4 WInnForum <CATEGORY>#. % 2. & &
<XX>: & Rz S5
<Y>: %5 E F2 ¥ (i]4e RO-IPM-01-a).
EEFE S AT

® RO-PAL-Olipiig~ir# RS AL FTE L2 BALETLpo

(1) PAL¥ i 47CFR 1 A RS 6 P2 37 » ¥ EiAFS
FE o

(2) PAL + i 47 CFR1.9046 2 2R %_ > g2 o4 ti2 F 48 & T740 2%
FI B FE P o PAL R EHIRBRE PN & PAL BE R
b2 H i BT LR .

® RO-PAL-024; SAS ¥ E#%® A Fils  SAS 2
fF
(1) FEzn kAR A %35 47 CFR 1.9046 % 2 30 L H p o

143 Wireless Innovation Forum (2020), Requirements for Commercial Operation in the U.S. 3550-3700
MHz Citizens Broadband Radio Service Band, https://winnf.memberclicks.net/assets/CBRS/WINNF-TS-
0112.pdf
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2 ExEPOEGEFLOTAL L LBFTN(F § 3 M
Fap2 Fh Pl B P EFN) T EpELE TR
RIH#H— 5 BRBFANT € FRAREANEFIFT REBPNF

4 42i8 40 MHz 2 PAL #73# -
(3) E{;&ﬁ_@_? e B ‘ﬁii&g" YR RS ¥ B p & %’t‘
BBV S G A2 PAL R 2 0

(4) wA2F7T > B Frin o wE E e I o

® R2-PAL-013; SAS B¥E PAL R R P £ 24022 7
P %73 F4E CBSD 2 CBSD W h# {52 RF 7%
ENA RPN T RE LT RE

(1) % 2 15mz %% > % % & (%2 & % -80 dBm/10 MHz

(Gl4e > 43 5 MHz 23R4 & fn 3 5+ > %3 = % -83 dBm/5
MHz) »
(2) ®#E:F#+ 2 (MonteCarlo) F 4~ i=#ci 50% (¢ #c)
(3) i ELE | A #ich 95% o

® R2-PAL-024; PAL 3k % :PAL %3¢ SAS &2 #11
REUER S R ESR I

(1) #t PAL %2 %3 (PAL Protection Area, PPA) £ ## 5 ¢
2 % CBSD > SAS a2 % 360 ig/fm R » H ¢ & llﬁf‘_réfsﬂ
R _CBSD =% » ¢hag i 40 o~ 2 2_ 4> 4w (heading )
ApETT R A2 AR T A0 =0,1,..,359 % -

(2) SAS Jprx T #73 fow 4 (radials) 22 N(i)(0<i<359) - #
% 0 S sz ghlic o ¢ E 2 55 B (median signal strength)
+ 3 & 31-96 dBm/10 MHz -

® R2-PAL-04 #F, PAL CBSD & ¥ #*
(1) ** R2-PAL-02 2. PALCBSD %% Bz ## » #3-5 i
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()
3)
(4)

SAS *+ L R4k v 5 )8 & Sodic

SAS Rrrz s s SAS X R R chmz f g o
FeC2AZHEBER > HERRTLS PPAER -
WwERBCBSD2Z 2”2 EHF > Fiv g A4 5B PPA-

R2-PAL-05 3¢ SAS gl 2 PPA » i i1+ R2-PAL-02 &
R2-PAL-04 %%+ 241222 PPA %4136 &7 L&
109(d %% = i A1z 2. PPAARH) o

2. SAS 1 CBSD #.~

WinnForumm »t 111 & 3 7 §# 4, CBRS i 4 g2k & 42 /1 & 2
CBSD :x# (Registration) ¥ CBSD #: - (Grant) % kit > 3% %

CBSD z

P AR B 39 (Spectrum Inquiry )~ 3248 ~ < B¢ ( Heartbeat )~

23 $24# (Grant Relinquishment) £ x4 ( Deregistration) % = 78 4%
Fo AaRfperd €8 P 40T

1)

(2)

(3)

(4)

4@ 4-8 > CBSD 43t & zxp (Unregistered ) ;% ik » A 2z
Z_. CBSD ¥ = SAS 7% i* RegistrationRequest © = SAS *t
RegistrationResponse #+/&3:xf » B] CBSD #4% 5 © zxp R

o

=g

% SAS >t RegistrationResponse 4.5 :x# » ] CBSD #4F A
FER b I

*+ Registered ;& iy 2. CBSD 7= ¥ 4 i DeregistrationRequest>

B~z CBSD o

% SAS # 4z 3| DeregistrationRequest > SAS T ¢ *

DeregistrationResponse + & CBSD > # #p CBSD it A 3L
P i o CBSD 4 5 AL ke fi p% > &2 CBSD B %2 2 3%

144 WinnForum (2022), Signaling Protocols and Procedures for Citizens Broadband Radio Service
(CBRS):Spectrum Access System (SAS) — Citizens Broadband Radio Service Device (CBSD) Interface
Technical Specification, https://winnf.memberclicks.net/assets/CBRS/WINNF-TS-0016.pdf
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R &R - WinnForummW InnForum (2022), Signaling Protocols and Procedures
for Citizens Broadband Radio Service (CBRS)

(5) *tzxp (Registered) ;& it 2. CBSD ¥ » SAS #F— 78 & 4
FPS o FPS A& AHL SAS $E - BIFEA ;I*nnt% Wt
(ldle) 7 i -

(6) CBSD ¥ = SAS % i¥ GrantRequest > %= SAS # /&84 #F 4>
Plad 2 e 07 F BB 3 A flo 2o 37425 o

(7) % CBSD #:4z 3] & # 2 GrantResponse - B/ & #% 3 #4
(Granted ) s i -

(8) # SAS v . g o #2 #gkdk 5 #2548 (Authorized) s

s
o=

(9) #4274 4% SAS fie & B 4 ' ( HeartbeatResponse 2
translateExplreTlme) W@ P25 p 324 (Authorized )

% 5327 (Granted) ;i o 2324 4 SAS % i+ ~ CBSD %
A AN EH 0 & SAS 2 CBSD 2 4 4 345 P42 R A%
EROE L
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Bl 4- 9 ~ CBSD ;&
: WinnForummWInnForum (2022), Signaling Protocols and Procedures

for Citizens Broadband Radio Service (CBRS)

CBSD itf 25

1)

(2)

3)

(4)

) #

B 213

CBSD & d = SAS % i# RegistrationRequest (userld ~ fccld ~

cbsdSerialNumber ~ callSign ~ cbhsdCategory -~ cbsdinfo -

airInterface -~ installationParam -~ measCapability -~

groupingParam ) » fx#> I EAE o

SAS i * RegistrationResponse ( cbsdld ~ measReportConfig .

response) ¥ & CBSD » H w )@;‘Kﬁxa‘ﬁ—r FER NS 2 I :E i

F:Lp =874 P] RegistrationResponse ¢ 7 cbsdld %#-CBSD
Z_ chsdld i# * »% SAS {& ‘%L”Lrp 2B o

# CBSD % i# RegistrationRequest # > %> %3 $25 > R

#i% TR AR o

% SAS #- CBSD 3* %5 Grants 4 fiz » B SAS 12 3] CBSD
z_ RegistrationRequest {s » #75 - #g 4 )@-%ﬁw]"’f °
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il % pcikiT

(1) #:xr £ po B SAS % i RegistrationResponse » ¢ 7 % prz
¥ Sdk e

(2) & SAS FE ExP 2 =& > Bl SAS v g Sk ? v i
REG_PENDING -

(3) CBSD J& z ¥ £ 4 % i¥ RegistrationRequest - & | j£_SAS #
Yz 3| = 7 2_ RegistrationResponse -

(4) % SAS rx %_CBSD #% iT4# 2 ¢ #figsd » B] SAS »t v i S ¥c
w i BLACKLISTED ; ¥ CBSD # 174 *24%4L p% » CBSD #
7% 1% RegistrationRequest -

(5) % SAS rz Z_RegistrationRequest § 4% %> B SAS ** v & 5 #ic
@ INVALID VALUE £ 42 3% % # -

CBSD/
K |

CBSDzx 35 K

A

SAS#AT [
CBSDz:fft b CBSDz: it =) J&

B 4- 10 ~ CBSD :xp (Registration) 4% &
R &R - WinnForummW InnForum (2022), Signaling Protocols and Procedures
for Citizens Broadband Radio Service (CBRS)

CBSD #f3# A3 (Spectrum Inquiry) #2545

BBt CBSD 4efeié * SAS # A4 496/ - Sk &
74 LFLp Registered 22 CBSD » z-fp M ¥ * i if T30 » 5 d SAS
BV H g T CBSD 7 -2 2+ 3-8 (Grantrequest ) 2 3k i® 4
#c o CBSD v »"4z 3| chsdld & {8 » gt f2 5 o
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(1) SAS 4n7m 7 B CBSD ¥ * i if 2 #F 2 F > P ¥ fade 4 3#
B S o

(2) CBSD ¢ = SAS % ¥ SpectrumlnquiryRequest (cbsdld ~
inquiredSpectrum ~ measReport) » Exd+#7 3% & g 42 5 o

(3) CBSD ¥ 3#— B2 % BAEF 4 F

(4) SAS &+ CBSD w i# SpectrumlnquiryResponse (cbsdld ~
availableChannel ~ response ) » 12 2 % 23 4g s 2 A E 7 *
trz %% > # availableChannel ¢ 7 #f 5 & [#l ~ channelType
(PAL & GAA) -

il % pcik it

(1) # SAS &z %_SpectruminquiryRequest 3 45 3% > R SAS w &
SpectruminquiryResponse » H w & % #ics 7 4535 %8

(2) % cbsdld # 35> ~cbsdld & »Z > &% SAS 3 I 4 2§ 2 47 3% S8k
2SR (30A &= 2 ) AT CBRS 474 > B SAS #
4w A3 102 ~ 103 ~ 300 &2 o

CBSD/

Pk 0 K

SASHATL ok
. SR E Nk
R R AN R

B 4- 11 ~ CBSD #7 3 % 34 (Spectrum Inquiry) 42 &
TR &R - WinnForummWInnForum (2022), Signaling Protocols and Procedures
for Citizens Broadband Radio Service (CBRS)

CBSD #1425

CBSD =7 % SAS I {5 i fxd o 25 -CBSD & ¥ cbsdld
f6 o ARG P 5§ By s CBSD PF o cbsdld #-ds ficdl (T sk
invalidated ) -
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(1) CBSD & d » SAS % i# GrantRequest ( cbsdld -~
operationParam ~ measReport ) 3 4= Grant - cbsdld
%#cw SAS i CBSD- operationParam %-#ce 7 #ig:
Fz Em g 0 & 5 CBSD $+ ENRPg#r2 @& % 2 47 %
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grantExpireTime £ heartbeatinterval & % # -
(3) % CBSD # PPA § M2 CBSD ¥ 2 & f » » £3F2 4
& = [#] >+ % PPA( PAL Protection Area )2_ ifs & 422~ 34 pR( PAL )
T AEE N o PIRAE G RAAR & PAL 423 Ro FiR i
F R B2 PAL 9 2 ¢h > & 3 F2 CBSD # 2L PPA
SR 0 B4R FR AR S PAL 325 F-F 0 A AR 5 GAA
ii. % pcik it
% SAS rx ©_GrantRequest 5 45 3% B SAS # & GrantResponse -
Hwé 5428 %8 - £ cbhsdld # 7>t ~ chsdld 4-#ci »c > B] SAS
¥ w43 102 (MISSING_PARAM) ~ 103 (INVALID VALUE)

CBSD/

BT

saswirl L rgs

i E G >

A 2p 8
—?3-“3%,@ °

B 4- 12 ~ CBSD #:4&(Grant)#z 5
TR &R - WinnForummWInnForum (2022), Signaling Protocols and Procedures
for Citizens Broadband Radio Service (CBRS)
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1)
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HeartbeatRequest & = SAS » CBSD /f #&5~ 4 fie 2. 47 3% o
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i

B Bk S P AR 0 & SAS 2 CBSD AR 5 4 4 i
B Hograntld sl (PR LT F )o

N B

SAS & * HeartbeatResponse ( cbsdld -~ grantld -
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response zﬁ@ﬁm‘g TR A B A o

Fik* x5 Pl SAS #-¢ 7 translateExpireTime - CBSD ¢
* transmitExpireTime 7z ©_CBSD i% it 4 fedf 3% @ﬂi%li PR o
CBSD J& #-transmitExpireTime 2 ¥|# *4L 5 SAS 45 7+ CBSD
MO H B2 pERY > TR @@?J ExpireTime 3|4 {3 2. 60
Fym ik @ % SAS FiEZ £ AT f:éﬁi%l o

% Pk T

% SAS rx %_ HeartbeatRequest 7 45 3% > B| SAS w &
HeartbeatResponse » H w & & 3 455 %% °

% cbsdld # 5> ~cbhsdld %-#cm »2 > B SAS #-4 %] J 71 102
(MISSING_PARAM )~ 103 (INVALID VALUE) %z 4, o
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@ 4- 13 ~ CBSD « g*(Heartbeat) #% 5
T &R - WinnForummW InnForum (2022), Signaling Protocols and Procedures
for Citizens Broadband Radio Service (CBRS)

CBSD * 3 #:4# (Grant Relinquishment) #¢ 5

. ST

(1) CBSD ¥ & %5 2 fgfade pt 425 > CBSD &t ka2t 42 5
oo Bk B AR AR M 2 ST R TT o

(2) CBSD % ¢ » SAS# i# RelinquishmentRequest( cbsdld-grantl)
¥z Grant Relinquishment Procedure - chsdld + SAS &%
CBSD - grantld %3 CBSD & & 3t 3 324 - SAS # < 7|
RelinquishmentRequest ¢ » SAS 2z 3 4 fic % CBSD 2z #f 3% o
SAS i * RelinquishmentResponse ( cbsdld-~grantld-~response )
¥ s CBSD > F3f=# » ) CBSD # £ 7 it * &%
10 B 2 AR H -

il % Pk it

(1) # 3 RelinquishmentRequest = # % px » CBSD % # £ 7 f#i¢
* g2 Grant 3 B 2 A G o

(2) & SAS @ * RelinquishmentRequest 45 3% > B SAS w i&
RelinquishmentResponse» & 7 45 7 4 :%-2. responseCode %-#c-

(3) # cbsdld # 5> ~cbsdld %% »z> B] SAS #-4 %] 417 102~
103 &z 4 > CBSD Ji i% 0k & % 22 3248 Ap M 2 47 2% o

(4) # responseCode 45 -+ 103 ( INVALID_VALUE ) =
responseData %-#cs 7 “cbsdld” > B CBSD Ji = i ik #7%
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@B 4- 14 ~ CBSD =z 3 #2{# (Grant Relinquishment) 2 5

R &R - WinnForummW InnForum (2022), Signaling Protocols and Procedures
for Citizens Broadband Radio Service (CBRS)

CBSD x4 (Deregistration) #25

i RN HEE

(1) % CBSD sz &£ _SAS x4 > CBSD J& i% 1 & ix i 24 4P
R 2_ T?@ﬂi%l’f &+ SAS # i¥ DeregistrationRequest (cbsdld )-

(2) SAS #-CBSD %3z & &1y ’#'J‘,ért Zw#*3 2 Grants» ¥ ¢
* DeregistrationResponse (cbsdld - response ) it 7% & o

(3) CBSD J& >t % i# DeregistrationRequest = » i =+ # Grant % 1%
RelinquishmentRequest -

ii. % pcik it

(1) # DeregistrationResponse 2. = i I 2= 5% » ] CBSD B4R &

ALy o
CBSD/

G £

r'y

R4 E R

>

@] 4- 15 - CBSD :zx.4¥ (Deregistration) 4z 5

R &R - WinnForummWInnForum (2022), Signaling Protocols and Procedures
for Citizens Broadband Radio Service (CBRS)
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SASH# 5 R F K
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Eﬁ o
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S

B 4-16 ~ SAS [k JeRF 4 R EARS
R &R - WinnForummW InnForum (2022), Signaling Protocols and Procedures
for Citizens Broadband Radio Service (CBRS)

® & B SASH Rz AR IrE 4-16-
83 (Push): d SAS #-:1 4 42:% 5 peer SAS -

® 7] (Pull): d SAS & _peer SAS #% B~ & F 3 » % peer
SAS i f4F Te bt e b b

® SAS »# % a2 #J&k SAS (peer SAS) # 113 » peer SAS
W Ay i (23] Pull Type) 27w i o SAS v &2 H
% p peer SAS 2 df¥cdy 0 @ & E K p peer SAS 2 & (42
A] Push Type) -
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4. SAS # iy

WinnForum *+ 2020 # 3 * f#11 2 R ¥ ¢ & 3550 1 3700MHz
45 E CBRS 2 & 145 10, A Gijraerdl & 8k o

A+ 3 4 R ¢ (Spectrum Sharing Committee ) Fe & & * 2. SAS
& ffu%‘%’fﬁ_ v dr@l 4-17 - 2 iﬁ#sﬂ 7z 7 SAS1~SAS2-FCC F#E ~ %
7R %3 7 E (ESC) -~ DomainPRoxy ~ % # ¢ = ( Element
Managemant System, EMS ) ~ CBSD -

SAS 2

]
S S SAS#LSAST @

— ESC

SAS#L1E F & 1 &

G2H) FHGER)

CBSD1 CBSD2 CBSD3 CBSD4

B 4- 17 ~ SAS # 5 ’,—’r‘:’ﬁé
7R kR - Wireless Innovation Forum (2020), Requirements for Commercial
Operation in the U.S. 3550-3700 MHz Citizens Broadband Radio Service Band

SAS I SAS /% &S B SAS Ly B @A BETAR
2 Sk faik o B 4B & £ FCC @ 5732 CFR ¥ 96 304 .45

145 Wireless Innovation Forum (2020), Requirements for Commercial Operation in the U.S. 3550-3700
MHz Citizens Broadband Radio Service Band,
https://winnf.memberclicks.net/assets/CBRS/WINNF-TS-0112.pdf

146 Wireless Innovation Forum (2016), Interim SAS to SAS Protocol Technical Report-A,
https://winnf.memberclicks.net/assets/work products/Reports/winnf-15-p-0051-
v1.0.1%20s5a5%20t0%20sas%20interface%20tr-a.pdf
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% 96.55~96.61 ¥ 96.63 & > Ao R & R4

Eirql LBt inAe > B2 H 8 SAS AT > B S LA
£V RARF > Frikw #7F I CBSD & EIRFE: > 33 E4T
#;aa 96.55 "z f 2 #cdy
H s SASERA A ¢ ZHFTHEEP A F T L

@3T|H  SASz CBSD > @ # £ F 4+ i % » 55d #% PAL
AP AR R RSP ZFNEYE > RS NEFHFT 2
GAAHE S > MFER & F »cfl* ¥ % 4F 5 o

CBSD £ SAS Lt & ~ ESC &2 SAS .yt /& ~ H i# CBSD i
gL 2 2 e SAS Bt R ﬁipfjf;\—”é’ 2 G Rk %ﬁ‘;c;%

s I

SAS ¥R v H i SAS ¥ IR 4T F L& F o T
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poag e (AFC) 5 Wi-Fi B (Wi-Fi Alliance, WFA) %
Wi-Fi 6 GHz » 7 B~2_ # A7 3% ¢ 3 jie o 1395 Wi-Fi B g & foo i %
Wi-Fi 6 GHz #g 3 » /Fi5F AFC #4I3~F#i » #L B 5%T 2 6
GHZ MG ¢ ¥ S pu (hMA R & T B2 R % F > bl E R 1 8
FE T RO AFC AR R ET YA HF T A - e F 2 Wi-

Fi 8% @ % > d Wi-Fi 23 B85 8 G F o F]p > AFC kb=
P e Raci AT * PRk A (Universal Licensing System,ULS ) » #4
FLATEPEEATZL VX S RET RkF-HF - IARFRAEINR

S ERE AL #i R E 2 6GHZ T r 2 BEHCT R BT A2
@%ﬁs‘fﬁgh Wi-Fi %% @& * o

Bk PR B T ,,F] B FCC g & * 3 i > 3% ik
TALEITA X MR LR 7 FFR % (unlicensed white space
device )z B2 55> & (RE L b & = '*’Mfﬁ—;g # ¢ 5 3550 & 3700MHz
2 "Rﬁ’*ﬁﬁ'ﬁ’sﬂmﬂﬁﬁ(CBRS);}: zfgzoFccwz + AGC % %

HE B X it AFC & SR8 Kk AP 2 i B @i ia s
2 HF e %;&féﬁ&m EE S ! ?f'& FIED AP 2T *4E
FAE P B AP FFECRE R EE § B TR E S CBRS #ri
* 2 AR o

(=)  Wi-Fi s g

Wi-Fi B g2 > 2021 # 06 » 22 p # 41 AFC s sv ¥ 5419 4
AFC i de e — B 54 ZFHEA D ZHAEE R REERET M -2

X

ZEM S AFC BT HA 2L AN E A5 Ak WFAT i 2§
FHE - H 237 AFC F R YHAAcR 4- 180 H & 5 24

3B T b AFC B2 i %4 4o 4- 19

147 Wi-Fi Alliance (2021), AFC System Reference Model,
https://www.wi-fi.org/downloads-registered-guest/AFC Specifications and Test Plans.zip/38132
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B 4-18 ~ AFC i s %+ i3]
R kR - Wi-Fi Alliance (2021), AFC System Reference Model

B 4-19 ~ AFC i 56 it 2 4

AL &R ¢ Wi-Fi Alliance (2021), AFC System Reference Model

255
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(2) Ba* Z R A
(3) & P-E
(4) b &2k
(5) 1
(6) p #4g F 23 (AFC) k5t
() Eg FPE

a: Jf#_r} IR ¢ N - VI

WFA #% 412. AFC i i) & v 4o 4- 20 o
W w2 NRA T E { #77 & ~AFC &%@[@%ﬁﬁi"fﬁﬁ'??‘ﬁ
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e A Vectors
NRA Incumbent Spectrum AFC Device
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Function Function AFC Device,
AFC System to AFC Fixed Cli Devi
/————\\ Device Interface 1xe lent Device
AFC Internal Incumbent o . > or Proxy
M~ X Activity Logging
_ Database Protection ,
NRA Equipment F . F . Function
Authorization unction unction
AFC System Key Functions DUT Test
Plan & Test
Vectors

Bl 4-20 ~ R 6 L5 R
ok kR Wi-Fi Alliance (2021), AFC System Reference Model
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LR RO FF T kT
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2. AFC % % w # & (AFC Device Responder Function)
WRl AFC R 2 ¥ ¥ I ARl - T v RE v A R

o et (4 P B HTTPS POST F 3
B Arid 2 TLSHR A ~ BB E 2 H

c RFERT 0 HE B REF S PRE -

« %@ NRAZ 2 %4 ID-

c A2 R BERFLATET I Y AFC A 2
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5. 3=ék# it (Logging Functlon)
& & NRA & Rz AFC & Siif iv2 ged H o 7 27 1!
e B AFC ks %t# 5 ;f;q-v]zh"fﬁﬂ;ﬁj)fpfﬁgi i+
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6. AFC p R F# R # it (AFC Internal Database Function )
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(=) REA#HRWAEP
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AP A 2B L RRA R ERFEG R
R BT R 2 ﬁﬁﬁ#*¢’”ﬁ%ﬁ*ﬁ$*ﬁﬂﬁﬂ%
%2 8 F&d% - Open AFC Software Group % TIP # 7T 2 -] = » H
RART B~ PRREELNE 6 GHz SFE L R 2. AFC
woky o HAp éfyﬁk ¢ 7 # i - L 42 Facebook - Open AFC Software
Group 7 AR % AFC i xiz &3 BiRF M > @ 37 6GHz 4 & 2.
PRRKH TR E RTINS E R B IRERG RIS
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P 4eT o
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148 TIP Open AFC Software Project Group, (2021), Open AFC Software Architecture. Telecom Infra
Project,
https://cdn.brandfolder.io/D8DI1557/at/kj985vm9p375wxtft2kjc58/TIP_Open_AFC_Open_AFC_Softw
are_Architecture_v10_FINAL November 2021 GREEN_- Public_Access.pdf
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Bl 4-21 ~ AFC 7

F#L kR - TIP Open AFC Software Project Group (2021), Open AFC Software
Architecture
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