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Abstract

Keywords : Heterogeneous Network ~ Spectrum Management ~ Non-
Terrestrial Networks ~ Satellite communication ~ Satellite Direct-to-
Device ~ Terrestrial Networks ~ Emergency ~ Telecommunications

Management Act
I. Introduction

With the rapid development of technologies, a variety of
communication system interconnections are developed to form a
heterogeneous network trend, such as satellite direct connection to mobile
devices, medium-orbit satellite and low-orbit satellite interconnection,
aviation, navigation and ground network interconnection and other
innovative communication services. From this, attention management
activities such as resource allocation and interference processing are

derived.

In order to effectively grasp the application development and
spectrum management trends of international heterogeneous networks, this
project will focus on the following four major aspects, including: 1.
Research and analyze the definition and technology development of
international heterogeneous networks, and master the international
heterogeneous networks Apply the latest development trends. 2. Research
and analyze the spectrum management policies and systems of advanced
countries in response to emerging technologies of heterogeneous networks,
and grasp the spectrum management trends of international heterogeneous
network application development. 3. Discuss the issue of dealing with
harmful interference from satellite-directly connected mobile devices, take

inventory of existing users of relevant domestic frequency bands and assess
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the impact of possible interference scenarios, and explore trends such as
the application of commercial drones in spectrum management as a basis
for Taiwan’ s future spectrum management. reference basis. 4. Take
stock of the current domestic situation, and develop relevant regulatory
amendments and suggestions for the integrated use of multiple frequency
uses, as well as propose frequency management policies and regulatory
adjustments for major event scenarios that are in line with my country's
national conditions, and improve my country's spectrum management

system.

In addition to general heterogeneous network commercial cases, this
project also focuses on diverse heterogeneous response communication
network applications in other fields, such as spectrum conversion and use
issues for major events such as disaster relief and execution of national
missions. This project will analyze domestic In addition to the case of
"Spectrum Conversion and Utilization Mechanism in Major Incident
Situations™, we will grasp the international development and application
trends, review Taiwan’s current legal regulations, conduct a preliminary
discussion on the spectrum conversion and use mechanism in major

incident scenarios, and then put forward relevant suggestions in Taiwan.
I1. Research Method and Process

Due to the rapid development of emerging applications in
heterogeneous networks, this project aims to effectively monitor
international trends in heterogeneous network applications. To achieve
this, the project investigates the definitions of heterogeneous networks
provided by international organizations and conducts case studies on
international heterogeneous network applications through the procurement
of the IEEE Xplore digital library and the IEK database.

B 8 A NE & g " - All rights reserved
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To better understand global spectrum management trends for
heterogeneous network applications, the project analyzes frequency
management policies and mechanisms adopted by advanced countries. By
procuring the Policy Tracker Spectrum Research database, the project
gathers data on spectrum management policies for different types of
heterogeneous network applications, such as satellite direct-to-mobile and
drone technologies. A comparative analysis will be conducted to identify
differences between these international practices and Taiwan’s policies,
providing a reference for the future development of Taiwan’s spectrum

management framework.

To protect existing domestic users and avoid interference issues
arising from the introduction of emerging technologies in heterogeneous
network applications, the project explores harmful interference handling
for satellite direct-to-mobile applications in transparent and regenerative
modes. It also evaluates the potential impact of interference scenarios by
identifying existing users in relevant frequency bands. Additionally, the
project examines the use of commercial drones and their implications for
spectrum management, serving as a reference for Taiwan’s future spectrum

management strategies.

To understand the applications of heterogeneous networks across
various sectors globally, the project investigates the current state of
spectrum reallocation mechanisms in the United States under critical event
scenarios. Drawing from U.S. experiences in managing specific spectrum
usage and policies during various types of critical events (e.g., natural
disasters, national mission execution), the project employs literature
review and comparative analysis methods to explore initial

recommendations for Taiwan’ s spectrum usage mechanisms under
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similar scenarios.

To achieve the above research objectives, the project will organize

two seminars to gather insights and opinions from industry, government,

academia, and research sectors. These inputs will be used to refine and

propose spectrum management policy recommendations tailored to

Taiwan’s national context.

I11. Important Findings

1.

The definition of heterogeneous networks by international
organizations has evolved from "interconnection between multiple
base stations or networks" to "emphasizing the interconnection and
interoperability of different communication networks and
technologies,” with a focus on the integration of non-terrestrial

networks (NTN) and terrestrial networks.

Regarding international cases of heterogeneous network applications,
only the U.S. case involving the interconnection of aeronautical and

maritime networks with terrestrial networks has been legislated as of
May this year. Most application cases of NTN and terrestrial network

interconnection remain in the experimental stage.

Observing frequency management policies for international
heterogeneous network applications reveals that, in preparation for
the 2027 World Radiocommunication Conference (WRC), advanced
countries are heavily focused on regulatory issues related to satellite
direct-to-mobile communication. They are also exploring regulatory
issues for NTN applications, such as drones.

Analyzing frequency management and interference mitigation

techniques for heterogeneous network applications shows that the
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current mobile phone power limit of 23 dBm poses significant
challenges due to noise issues when transmitting signals or data to
satellites. Moreover, using drones equipped with software-defined
radio modules for measurement frameworks can help regulatory
authorities overcome geographical barriers to conduct spectrum

interference measurements.

5. Regarding spectrum reallocation mechanisms under critical event
scenarios, the U.S. has established a comprehensive system and
supporting measures. These measures delineate the responsibilities of
various agencies for different scenarios, such as natural disasters and

national mission execution.
IV. Main Recommendations
1. Recommendations that can be implemented immediately

(1) Encourage the industry to continue to promote various
heterogeneous network-related experiments and conduct

interference analysis

It is recommended that in the future, the competent authorities can
formulate various incentive measures required for heterogeneous network
frequency application experiments, such as setting up an industry exchange
platform to facilitate cross-field communication operators to cooperate; or
setting up experimental frequencies or experimental network zones to
supervise sandboxes Methods include encouraging industries to conduct
heterogeneous network experiments, etc.; or providing simple instructions
on the use of experimental frequencies to improve information
transparency and facilitate industries to apply for experimental frequencies.
At the same time, the ICT industry is encouraged to develop independently
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based on the needs of international players and in conjunction with related

domestic industries.

(2) Formulate a development plan for the frequency conversion

mechanism for major events

It is recommended that the follow-up work schedule of the spectrum
management mechanism adjustment plan in response to major events can
be implemented in three years. The focus of the first year includes
regulatory inventory and revision, formulation of contingency procedures
and plans, interoperability specifications, etc. The focus of the second year
includes spectrum resource scheduling matters, communication with
stakeholders, establishing an interference analysis platform, formulating
drill plans, etc. The focus of the third year includes post-disaster
reconstruction plans, implementation drills, completion of regulatory

revisions, reviews and amendments, etc.

(3) Conduct research and planning on drones as spectrum

management tools

Considering that drones can fully assist the competent authorities in
spectrum management and can bring significant benefits to spectrum
management, it is recommended that the competent authorities should
conduct research on the use of drones as spectrum management tools and
gradually plan and build unmanned systems. Aircraft spectrum
management fleet, early deployment of UAV spectrum management fleet,
to help the competent authorities obtain the benefits of UAV-assisted

spectrum management as soon as possible.
2. Medium and long-term recommendations
(1) Track the development of international heterogeneous network
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spectrum management systems and adapt domestic regulations

With the introduction of various innovative technologies
internationally, the spectrum management system of heterogeneous
networks has been affected by various impacts. For example, direct
connection of mobile phones to satellites has brought many innovative
applications. However, such emerging applications are still in the early
stages of technological development and require continued Observe the
impact on the market. It is recommended that the competent authorities
should continue to track and observe the impact of emerging technologies
on frequency usage regulations. If there is a significant impact on the
management system, they should refer to international policies and
regulatory adjustment measures on this issue, and revise domestic laws and
regulations in accordance with Taiwan’ s national conditions. Ensure
that Taiwan’ s frequency management system meets the needs of

market development, technology, and applications.

(2) Establish regular drills on the frequency conversion mechanism

for major events

This plan refers to the practice of the United States to formulate
recommendations for Taiwan’ s major event frequency conversion
mechanism. It also suggests that after the future major event frequency
conversion mechanism policies and regulations are formulated, regular
drill plans should be designed, various major event scenario scripts should
be analyzed, and relevant drill plans should be developed. . Gather all
stakeholders or relevant agencies to conduct regular drills to ensure that
relevant agencies have a mechanism to refer to and follow when major
events occur. Accumulate operational experience through daily drills to

avoid panic when major events occur and seize the gold. Rescue time
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ensures that frequency can fully exert its value when major events occur.
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B2 R B KR R XMW A7 PR 2
7

B* ) MFERTA GHFEN - L R TATERT IR 1
ITU ** 2020 & % % (2030 & fepa N L 4@ % X 5| S st et &)
( Representative use cases and key network requirements for Network
2030)° AT T A KT it NI Fh|2 RRE fomutg *
X )& F 0 >3 5 (holographic type communications, HTC ) ~ &%

4 ITU-T (2018), SERIES Y Supplement 47, Information-centric networking—Overview, standardization
gaps and proof-of-concept, https://www.itu.int/itu-t/recommendations/rec.aspx?rec=13588
5 ITU-T (2020), Representative use cases and key network requirements for Network 2030,
https://www.itu.int/dms_pub/itu-t/opb/fg/T-FG-NET2030-2020-SUB.G1-PDF-E.pdf
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42 f§ F # 8 (tactile Internet for remote operations, TIRO ) ~ % £ 3%

22

T 4§, (intelligent operation network, ION ) ~ 4 j& £2 3+ ﬁzslz £ (network

and computing convergence, NCC ) ~ #ici> g4 (digital twin, DT )~ = %
2 g m 5L B (space-terrestrial integrated network , STIN) &7 & 5 2
i1 £4 8% (industrial IoT, IIoT) o
FHIZEBEERRBRAR TR RERFE {1 M
i ( Low-Earth Orbit, LEO) f#Fh & H # 253 6 T & foi 6 R
BEEL A MR RER o MR ILE T AR E (4T

(
Bl SR i " 6] e B R, dhl e g RE
FLHER o

-

On- board cachc

/. /) %

\/‘—’

Moving platform

Moving platform

addressing/routing framework

* Holistic path control policies

¢ Coordinated management and
admission control
mechanisms

Terrestrial service
(e.g., content servers)
Terrestrial network
W2-1- 23+ BELEREETFLE
TR kR ITU-T (2020), Representative use cases and key network requirements
for Network 2030

User device

Y Suppl.67(20)_F07

2022 # 11 * ITU:2- A8 F (2030 £ 2 H (s 5 IMT % 5%
A Kk P FAE% 4R £ ) (Future technology trends of terrestrial International

Mobile Telecommuications systems towards 2030 and beyond ) © » #4253

® ITU (2022), Future technology trends of terrestrial International Mobile Telecommuications systems
towards 2030 and beyond, https://www.itu.int/pub/R-REP-M.2516
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fe 12, (Non—Terrestrial Network, NTN ) & & ip » R k3 B 485
BPp2Z- TR EE &%é#é"lﬁf?&».rwf’vé IMT A £ i3
7 i %lﬂi*’ﬂﬂ#ﬁ PR R AE NS W TR R
( Software Defined Network, SDN ) &7 31%&5‘;:4 At }ji #t it ( Network
Functions Virtualization, NFV ) ~ e 27 5 ~ e 532 « 85385 ~
d 2Rk 2 ARIMT # §©endl is “Hxiiﬁtro

T4 HITU » 322024 & 6 " 388 7F (A KkhiFEphi i Fh
#7 % 7 i@ 3 ) (Future satellite communications: Satellite constellations
and connectivity fromspace ) 7 » " ¥ LEO #% R FHE » 115 -
AT RTEOEE B kAN Pei o SR I K A G (T
B SR (015G 6G) A3 prid e o, F e e
Eo B BiRE >R R SRR MER o Ra

a3
Jﬁj\
%
7

BRI P LR fr$ THHFEEFAY S BAAA LI AR &
i F 22 (onboard processing )~ #+ At ;& % B*#% ( dynamic beam hopping )~

TR M RILF B @%]‘)i (TR BB L B AR foR D o

7 ITU (2024), Future satellite communications: Satellite constellations and connectivity from space,
https://www.itu.int/pub/S-INL-VOLS.ISSUE2-2024-A20

T A BB AR S BTl

TELECOM TECHNOLOGY CENTER

All rights reserved

%21F
mELF http://www.ttc.org.tw



GEO Satellite with Global
Beam Co:erage

'S

LEO/MEO Satellite
/ \‘Connecting to the
Dynamic Beam “Ground Network
Steering by a LEO’#4 o

Satellite
Mobile Drone Terrestnal Network -
Base Stations @ Ground Segment
¥, e/
?. e 2
-

e e
?.iia ' “@ @
By nﬂhﬁ ool o

W2-2 %Ry a2 KZRABEF 225 kIFRE

R kR : ITU (2024), Future satellite communications: Satellite constellations and

connectivity from space

B4R FTE R G g 2

F A4 et T RALIE (AT

‘T

5 BB ITU RIS 7 iR oo

o

- v B FREIS A A

FIRATE R B ITU > 2 & R Byeay 2 87T+ € (World
Radiocommunication Conferences, WRC-23) ek 48 1.4 ¥ > A7 3 3
B owm 7d i A 4L £ (High-altitude platform stations as International
Mobile Telecommunications Base Stations » ™ ™ f§ f HIBS) +# & * 47
B oo it HIBS i ‘*:}F] % 7 i -T £ (High-altitude platform stations,
HAPS) ¢t 3 IMT 23 £ » = 5 2 5 IMT geih- 3840 > 1% ¥ &
IMT A3 4 4p Fe o B0 3% i3 G B RIRF KD 708 Fe il 3 PRTE o
% WRC-23 & % -2k » 273 11 T A £ i HIBS # #

® 694-960 MHz ( %7 ) ;

® 1710-1980 MHz (¥ 73 ~ 2 ¥+ );
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® 2010-2025MHz (¥ %2 ~ 2%t ) ;
® 2110-2170 MHz ( Z %% ) ;

® 2500-2655 MHz (¥ ¥t 7 » W 22 2500-2655 MHz & % 3 &
iE # )o

F-25  FIRREF AR Fh igFmde* @%b
Horprd Ap3H @ % (A 5 * L (76 % 2 ( Mobile-Satellite
Service, MSS ) #f F & 8 * (& * pH#pF o ¥ FhE T & @ ¥ MSSHE &
P (TH T PRI QL N RIFELARE FFEET AR (TR
BATEPE ST ATF Fhr S R @ U &8 i AR
BT E R L E B o £ S 0 WRC-23 ik d ITU-R 47k &
HEFH PR AR TR RAPF 2R RE P IT e
F BT 15]% 694/698 MHz {r 2.7 GHz 2z ﬁ?’iﬁf?‘%%]]]\ A7
fo e fie o AR R AT T 2 % BT WRC-27 #y%2 % = =2 > 1 7| » WRC-
T2 3t AL 113 -

DB FRRAE RS

é

F_&
&

HEFFTRE T ERY FIEPFERI ¢ 2 A RT Y RIUE
oAb el A B AR 3R o Ht o ITU Y (E AT RA]) ¢ 2

1. % 1.167 i52 T ¥ 3+ | (permissible interference ) : BL%
RAFPF RO R E(ERTRA )N ITURZRT & (&
METARR) RLDEFARPLARTP FRFFEH I LI 2 E
LR o

2. % 1.168 152 " ¥ &% + 3 | (accepted interference ) © § ** 7
RHFFREAERZ R PRI BRI B BM AT
Hois 2 B BR iR T AR o
B B E NEE BT P All rights reserved
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2

169 ix2. "5 & + 3 | (harmful interference ) : % %
2k T RBREE M EmA A

s %
70 (BMTARP) HFIFHE RTHE GIRETE S enF 3 o

E:D
5

T & 4% 10 (Appendix 10) %3 2 F 2 w&
FURLRLAETHRLL LTI S A
A R R S s FRPT B iR SRR D
ﬁW~£t&%xm%i o Wt I AJILAL S R % 5 ITU =
Bl B2 B g s Mm ARG ITU & § B> Al 2 o
FRETHRF RBEBEITURLR-HE € R RY 37 o

o ®
(%
N\
=
T
e

& F et 0 & ITU-RSM.2149-0 223k 2 (5 M @ * @ AT 2R %

B 10 227 aRNTARHF 23 T FHFHFTARLE F45])
( Guidance on Supplementary elements on the use of Appendix 10 of the
Radio Regulations sto convey information related to harmful interference
to space radiocommunicaion services ) 8® P i = F P2 T L &
F# LEO # & ¥z % = % LEO & & ¥ 3% = e+ ~LEO = 3‘;?,%_}%
LEO ¥ & % =4 % = ch* 3f KLH)*??%%kﬁﬁﬁ%&
( Geostationary Satellite Orbits, GEO ) ¥ & %8 % 2 chF 3 F5 - &

PENEI RS- ERPEIRTEFR LI PBERFLZ G D
.1%«3:;4&;};};%\0

8 ITU (2022), ITU-R SM.2149-0, Guidance on Supplementary elements on the use of Appendix 10 of
the Radio Regulations sto convey information related to harmful interference to space
radiocommunicaion services, https:/www.itu.int/rec/R-REC-SM.2149/en
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Y-8 FDfgiepditd (3GPP)

% = & 1735 2+ 4 (3rd Generation Partnership Project, 3GPP )
1998 F 12 7 A& 2 AR 44y 0 o SR OF 4F 4o ] 2- 3 0 3GPP 3¢ 2011
# Release 10 .5 & FRpesd 885 72 B2 Ay § 2P
PRI PG DA CPHNDF BRI R FRRAE S Aol FEE
@+ R i 5 B (Non-Terrestrial Networks, NTN ) 2_ & *
IR E R F)pt A E 444 3GPP P G NTN R 3LE(FF7 47 o F
7 3GPP P B3t NTN 2 747 E R B 4] 2 0 %) d ﬁﬁmﬁ-ﬁ’»ﬁsﬁx ¥ -
3104 (RANWGI) PRF&27 % %2 G % — 1 it (SAWG] )~
1172 (SAWG2): %7 1 i7% (SAWGS ) X B =820 5
i (CTWG]) PR

B AKME ( Project Co-ordination Group, PCG )
|

R%EF 244 ( Technical Specification Group, TSG )

GsTEoesmmmm P ——
S (TSG GERAN )
_ _ — YT |
GERAN WGL e e e
oy GEE
B RSt — T —EXEE |
( GERAN WG3 |
e | SAWGS

W 2-3 ~3GPP =% ¢ W
FoR kiR 1 3GPP~ A3 ER

ml

ETTRS

® 3GPP TR21.905(2021.12), 3rd Generation Partnership Project; Technical Specification Group
Services and System Aspects; Vocabulary for 3GPP Specifications (Release 17)
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— + 3GPPiFif 2Ly & feit2 frie

3GPP ** 2017 # Release 14 B fx NTN 0 » 5G g2 77 » E
% 2027 &£ Release 20 #-FT1 4755 i fFmh HP %k £ ?‘ WA Mg
FRPRAE S A FEA R R R 2 5 L kBB (A KL
hﬁ%&\ﬂﬁﬁ%E\%ﬁﬁE%EESG}a%@L%ﬁﬁﬁg
éPPﬁ’é) 10 .

B IE it E AR ER R EmEEMRBURE I
4 ASGRER nuﬁﬁﬁliﬁ.ﬂfﬁ
Release Release Release Release Release Release
14 15 16 17 18 19
EEEEAER . WEWAMRIEHE 3&1!:1"‘15555‘11#%&
E%ﬁlsiﬁ‘ﬂ.m

W 2-4 ~ 3GPP 243 & g2 it
RIS §-F

1. Release14: 4> T & 218 & R 2 ]L;%E’v TJL_@, WHLE E PRI

Ak H liﬁwmﬁéﬁﬂﬁﬁmﬁviw\
ERBIRIET Y (dosEe s s dup ) iR R B
BARBTRABPEEDEDI Y 2% G > AP R 56 R

2. Release 15 : F47 823 G R R £ 7] 5G ATERT (New
Radio * 11 ¥ ff - SONR) # ¥ shitiivsfifodt 4o v P
FHELERG R LRFEEERER > o2 5 R ES
ﬁa#mgﬁgﬁi%‘ (de: ZEHE~ U ~ B RE ) R St
B 5 A BED FIGPP L] (B E L)

10 3GPP SP240495(2024.03)
11 3GPP TR38.811
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PRA%F

-0

Release 161 ik vk i FARFLE T T 0 5G & Sefisic 1
dFE BB EIRIS 0 B ERESR ~ HAPS ~ & A 17 8 k5L
(unmanned aircraft system, UAS) % NTN £33t % 518 ;

7

Release 17 @ 7x %_5G % SufE & iF %2%‘?%%} BB EE
iéiﬁi;‘i—% A b G2 A PR IRA5GC F s B4a
¥ (Fixed Backhaul ) § & # # % fx* NR-#P-# i (RAN)

2 5GC (F: 4 )~ f2/4- RAN 2 CN 4pid 2 3R 30

Release 18%° ¢ F & 133 NR /& F 2 f2/42 % 7 ¥ NTIN 2

A Ea

Release 19+ T & £ F BB F Bk i 2 4 ¥ A
VR R S EE

=
S
#

3GPP 3 Fh 255 @ 4§ (Satellite-based NTN Architectures ) °

ﬂ}%%@%Pz&imoﬁdﬂ,*' ERE-JCRVE I B 3

N3 B RY K28 0 & 3R S PRIE 7
uﬁmﬁ%iﬁo

® JRird &g P&ﬁ»;ﬁ E R 5G PRI SR (4o s

BhdpdgT & )~ Wd 5 PRLE 2R E SGIRIFZ B X

R b el 2 g L2 e & Beie 3R OB PRIRE FE

@ JRIRZA RFET A &PRIFE PRI K 2 % B B PRIET R T

R R TR EER B o RS SR G AT
B LR DIPRGEF BET o 4ot IR s 2 K X 2 R ORBEED S

12 3GPP TR22.822 ~ TS 22.261

13 3GPP TR38.821
14 3GPP TR23.737 ~ TR28.808

15 3GPP TR 22.926

16

5G Americas(2022), 5G and non-terrestrial network, https://www.5gamericas.org/wp-

content/uploads/2022/01/5G-Non-Terrestrial-Networks-2022-WP-1d.pdf
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® JRIYF LM Al FhE @ E R RS M T 5
(multicasting) & R #HEE X6 40 B EFEITE TR
3GPP X ¥k - ?’Pi’i\‘f& £ %i'ﬁi’x‘il—— 56 B iFhk PR
(Satellite Accessin5G ) 2. B erpRFz S » aE b o R Z 2L 5
PRI @2 5G kAo

Mobility between TN and NTN I ——

GEO1 A a
&b
€&, Non-GEOSatelliite
~ v
-~ ®
)
A Terrestrial gNB
LEO1
o LEO2
== 8 =g =L
- o
=
*  Very high-speed/ aerial vehicle
Limited/primary TN conn
Wide/secondaryNTN LEO/GEO conn
e .
@ ®) ® ® @) - “fﬁ
A i A % :
Low-speed ship Outdoor Medium/high-speedvehicle/train A2G systems Indoor/outdoor Low-speed, pedestrian
Remote area/sea Rural/suburbanarea Rural/remote -l;m
Limited/secondary TN conn, Good/primary TN conn Good/primary TN conn
Good/primary NTN LEO/GEO conn Wide/secondary NTN LEO conn. Wide/secondary NTN LEO conn

B 2-5-3GPP 3 & #12L30 § s T 3k 2 0]

7R %R 1 3GPP TR38.821
= ~ 3GPP 3|24 & FRAFE

3GPP »+ 2023 & 9 ? % 2. Release 17 ¥ » 7 24 ¢ R f
B i % AFE 5 n256 #F £ (1980-2010 MHz #2 2170-2200 MHz ) ¥2 n255
#g B (1626.5-1660.5 MHz ¥2 1525-1559 MHz ) » ¥ ¢+ » 2023 & 12 *
% # 2. Release 18 > 73 ik @ * #7 £ n254 (1610-1626.5 MHz £
2483.5-2500 MHz ) °

T A BB AR S BTl

TELECOM TECHNOLOGY CENTER

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

,

3
[\
o0
=



% 2-1-~3GPP .32

LR R R

{123

Uplink (UL) #f &

Downlink (DL) #f £

#i | SAN#4c/UE @8 SAN ##®/UE e | B2 H
BB FUL,low a FUL,high FDL,low . FDL,high ?
n256 1980 MHz — 2010 MHz 2170 MHz — 2200 MHz FDD
n255 | 1626.5 MHz - 1660.5 MHz 1525 MHz — 1559 MHz FDD
n254 1610 MHz — 1626.5 MHz 2483.5 MHz — 2500 MHz FDD

I R AEEE 256 B4 tE B e

R kR - 3GPP TS38108
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Sz TBLI1mFSE (IEEE)

THRTF 1 AfF g ¢ (Institute of Electrical and Electronics
Engineers , IEEE ) #-2 & % it (Heterogeneous Network, HetNet ) § &
& - B S AR R 2 % (multiple network layer protocols ) & i®
ﬁ%ﬁﬁ°igﬁf“‘Pﬁ%i%jﬁ@?ﬁﬂkﬁﬁﬂﬁﬁ’ﬁ.
F oA e A AR B e K BA 59 T AR ot (T o R R h S R
'&%ﬂﬁwhﬁﬁﬁﬁ%kﬂmﬁl ?4w@“%£

@
ML FE T PN #
et e b TR P PRA XML -
Fe 28 %
b

ﬁndhﬁkgﬁiﬁﬁﬁw
TR T HHE LR A
%é%*ﬂ%%§~$ﬂél
MR RRFEOLL
ﬁﬁ@ﬁﬁﬁ’£ﬂ{&%*
PR ki ol T Re
"EF S5G PRIRE B 2 ot kg 6G HpTihE
REF L AR F oE BAE R 2 — - 133 IEEE b 37 Qﬁ$4,
PERR E R R LR T B T B AR 4 8

o

¥ R R AR PR FR o it
i 1F1’_§1L\l7‘!:.l}£.ﬂ ""%&‘l\

z’r\ﬂ
ﬁt-s.
3
3;;3
=

-0 "r‘gv’g A g i

g&ﬂ@@ﬁ%@ﬂ%k?51@3&%ﬁ51%ﬁ%%’$ﬁ
1% Jh > fe (Resource Allocation, RA ) i& & 2 ¥t 2 4p 3 + v

7
RATHE T IHEE - L IEEES R~ @ 18 %ﬁﬁsGﬂ?k L5

17 RFC 1392 - Internet Users' Glossary (ietf.org),
https://datatracker.ietf.org/doc/html/rfc1392#appendix-H

18 Y. Xu, G. Gui, H. Gacanin and F. Adachi, "A Survey on Resource Allocation for 5G Heterogeneous
Networks: Current Research, Future Trends, and Challenges," in IEEE Communications Surveys &
Tutorials, vol. 23, no. 2, pp. 668-695, Secondquarter 2021,
https://ieeexplore.ieee.org/document/9355403
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https://ieeexplore.ieee.org/document/9355403

RAREF 2R AL NERTRRDTRIRY TR 3H TR
Ak Pt s TR fod b 28 F a8 il THRNA B
6G i & BT R A ﬁjaﬂ&ﬂh& A8 G AT E Y e At g anknE
R 2dEe Ak auwa 7 ARS o
BRI AR DT RL AL RRT FTRORE - H P i

FOUAHEETT 0 SRR FRA (User Equipment, UE ) # & PR G
&1 (Quality of Service, QoS) H# o &R FRE? » FThAFRE Y
Bt 2 Eip I F RGP H T R R0 R TR
F R A Fe R AL 3T 2 A F £ 425~ (Orthogonal Frequency-
Division Multiple Access, OFDMA )~ 2Lt % % 3t 3% B~ ( Non-Orthogonal
Multiple Access, NOMA ) sf B e B2 38 {7 10 12 o

OFDMA A #H R TR AT A fes 7B 2+
TR R RS LT AL 57 2 BBk o NOMA B
LTS P EE - 3 i“ oo T EE T IR /ﬂ“,lr‘ FH i (successive
interference cancellation, SIC) K@ X H4FF 3 o Jt 3 272 T B ¥
HELFRCBRIEYEARY 2L B T AR A # SRS T
B B3R F s 7 A5 OFDMA fr NOMA thi et » & i 4
BSHRG R oy Rms ﬁi?v%)‘fﬁ‘éj‘rﬁ#ii—”v o ARy BF 8-
WAR R Ar i LR S e BE o g o 5 R T R o

EN(CRINE ﬁjﬁ%ﬂ&?f:‘/ﬁ@ﬁ’o#ﬁi ’ Ei#']’-f—ﬁ#iﬂ%ﬁi s
R e B RFEFT R A 2 AT T SRS 6 AR
P BT G R EEE R T RERIRR Y o AN Y
BRI RS Y P RTFR R R E T BT RMRE S 2
PSR < BBy 0 p BRI RO T R AR L BT o R
Mmoo ige FRIFEAFIRER o & S 3 REIR PR o

A 1 47 E (Artificial Intelligence, Al) iz 87 /% ¢ 32407 ¥ M
Eh o APl 0 AL TR St AR el i o

F_&

i

P
*rm
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o ARNEY B Al MITUBEFRALY LR TRAR
Rk o A R 3 ABR R Y Lo B LA tﬁﬁ R X e
n 2 IR AL ¢ ‘ﬁ“/g—u&ﬁa‘* S Bldei S A R e dichh i i

}

BERE S BHFREOTRA R 8% AR & oo A2
ﬂké'ﬁﬂ% 4o L RFE RIS S ke PRI 3R % a0
2yeiw RIS OFREIL e 3 3F 5L PREDEE 0 ¢ Ao
ER I = gk T o B sl 1180 113 do &7 H 4ed
LE OB YEERT o I AL R FRAR 0 A kil M R
- MM PR T RATOR R E R k- R BT

-

PHRREFBFE BB A A BB SRR 33 R

z\‘%"’frm?f MR AT e B AT A AHREE
FAeh® 2P fev 14 o A3t F 47 IEEE 534
m?w*n? 95 ;fﬁu FHRAE IR T k3
T B ERA g 0 T iZ & F (Quality of Trust, QoT ) e & < % ¥
Eﬁ@@ﬁyiﬂ@w@r?meﬁ?%immlﬁ’ﬂﬁ s
AR e A RGP 2 e REHEFT F - AT R EZRF
%%ﬁ%?{%ﬁo

4t B ?‘r}& Bl TGRS 2 o 0 P e TR U ARA A

ZORF AT G i) s At s i 2 A afcd] o AT
T el B BT R ERNFTE RE2 T ¥ R PICRHEER
(75 g o A FC R ] R E A K RR iR 5 g
BB PR ST o TR RIS £ T B A g

19 J. Wang, Z. Yan, H. Wang, T. Li and W. Pedrycz, "A Survey on Trust Models in Heterogeneous
Networks," in IEEE Communications Surveys & Tutorials, vol. 24, no. 4, pp. 2127-2162, Fourthquarter
2022, https://iceexplore.ieee.org/document/9834331
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BE BT AR AR E o A 2 L A RS e
BESTantE A0 TR T L £ 30L -QoT dnti R ¢
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oA i@ (e ] B dg JRK T N L S B 2 EHCA] o Blde s R
PHEE A e L MREFY ch- R BLPEPFe 3 e HEF
%ﬁ%ﬁ%ﬁ’ﬁ@ﬁﬁﬁﬁl@ﬁ%F% B IR B i 4 o m 5P R
Aldp BEAE (Fenv iR {ov S o
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BeIR S e A - REAeT B4 L S g A
ool AR DR PTG 2nE B - BEE PR
:fg‘ 7

ﬂﬁﬁﬁﬁwﬁ%ﬁ%%’%miié%z%mm,ﬁg

o

A kTR MR Y AR T PR T LR TR B N
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G PRI T %:}if‘”?faﬁﬁf’ AHE LA AERD T I
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£

sl
N
N
<3
why
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3

eid 15 k4R * > v-HetNet P H £ 4E ¢k eh
L oFud h 6G (7 i o B 47 Y o v-HetNet
Mios A BELEdF -

#& 4§ 7§ 2 (Unmanned Aerial Vehicles, UAVs) » i ¥ ¥ 5 v-

HetNet i 4 300 > 2 & f o B & {c¥ FARIEN 3 g4 it 43
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FAEA R G A 2 B Moo Ra > UAVs e L0 * 4 k7 &7

PR o Dlde R BT it R IEEfrEE 3 A % '“ﬁl?i%] Yiilap Pl
Bt B ~3D FaEfex 22 5 > UAVs » o §Rigfp A48 > T &
#wh ~ 3¢ for ¢ X B chv-HetNet ¥ £ 5 % J) - [EEE § i #2
1M UAVs 7 ¢ i iv o g RRUEN DEFERE  BHEBA

45

b e g TR o

\»

%

# IEEE - £ #%=< @ 20, T%‘-ﬁ‘}"éﬁ”l v-HetNet i 5 6G 78 $ it
ELfadF dp b1 It FIERE A RPBE B G KoY

BEFPROFTTSE - BRT AFE R fIr AL{fo3 RS ¥ i
it v-HetNet cHf iR Zfefeird o ¢ FRF N p L eR{oid
PR AR IR RPN R R FIRBE N R
Fogt @ﬁﬂmaﬁv opt o T A RR AT AoiefI* UAVs $& & {
RiEZE* 3R b8 EH 3 ~ ki d ~ T RFE -
'LF 6G $iis B o v-HetNet § & L 1 3 75K @432 5 v {

Rolihid g e & RRRR STk p < @ % FRF DT AR

¢ 3547 B % (Internet of Things, IoT) X & - F|pt > A ke 7 7 & &
Aedefe B FREIRGEE T Ok B FOIRT RS sxp vk fe R A
T AR R AR AR G TP ol R PR 1Y
e e ag AR el TR %3; M few o fFili

PR AL R KT E S ¢ AU R R E L4 © L 6G R R A
At E A

20 S, Ali, A. Abu-Samah, N. F. Abdullah and N. L. M. Kamal, "A Review of 6G Enabler: Vertical

Heterogeneous Network (v-HetNet)," 2022 IEEE 20th Student Conference on Research and

Development (SCOReD), Bangi, Malaysia, 2022, https://ieeexplore.ieee.org/document/9974155
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S

>3 F RN L S € (Groupe Speciale Mobile Association,

Y& 2HEHERAREBE (GSMA)
L)

GSMA) € 2014 & & 11 £ # g (Heterogeneous Networks , HetNet )
i#f”’yzﬁﬂk TERUL AR R AP TR RS A
A E T Al e 4 2 Al A £ (Macro, Pico or Femto
cells)» B 7 PP jirde 2G ~ 3G~ 4G~ Wi-Fi o= R F 78 1
JeEs o P AR R R R FRR I MR
GSMA % 2017 3 # T4G jFie 3 5G F# i 2 | 25 $4303% b
i b e Bl AR 0 # 0 LTE B st i ¢ 4 Sclhin g
B2 gL #aE ) Ala AT A 4 (smallradio cells ) ;5 #edp iz
Fomzopomh i @ % WI-Fi Rk o

/\ A Macroeng

(™)
0y A ((y) SmalleNB

eNB —  (Low Power NB)
O 0

0O Small eNB(RRH)

Q ((:‘5].)) L oue

@0

Di—1qg H

W 2-6~ LTE £ TR FH

21 GSMA(2014), Understanding 5G-Perspectives on future technological advancements in mobile,
https://www.gsma.com/solutions-and-impact/technologies/networks/wp-
content/uploads/2015/01/2014-12-08-c88a32b3¢59a11944a9c4e544fee7770.pdf.
22 GSMA(2020), Unlocking Commercial Opportunities From 4G Evolution To 5G,
https://www.gsma.com/solutions-and-impact/technologies/networks//wp-
content/uploads/2017/03/704 GSMA unlocking comm opp report v5.pdf.
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FH &R © GSMA

2017 # GSMA # # 5G pF s 2 & B 'L 1228 ?iiﬂzf% * 5G Kk
ERRTFLP T FIRE VR R o) B S RPRRA
@*@'ﬁwii B e s v Z 3R B3R ediad iR 2-7

FRNRY WIi-Fi~ B % X o FFad 2n ; Tgrsg;gz soeb g 5G o)A A
ook odet X B BT P P IR PR SGRANS4G RAN-
MrLfEh S H s R R R S o

e PF GSMA » 3% 1 2025 & 5G FEF 0 P A K- * 5G # &
A ¥ 2024 N EE E ﬂ.b'i’#'«mré' %'""ﬁirv"t'fﬁ—k (4
D2D fis* ) e {35 praigie 2 B > GSMA B e 54 £ ¥ F
i& FtF(Long Term Evolution, LTE ) £ 3 % i /7 % = § B R Mo

v 7 7 L= Aerial networks
o B8 - @

Maill City Motorway Rural

é («T:>>—~
RS X
ﬁ.—;l @cgia@ o

Fibre

LPWA, (-t I [ T -k T LPWA (i ——l

—

W2-7-5C % & FRERRL

FH# &R © GSMA

2 GSMA(2017), The 5G era : Age of boundless connectivity and intelligent automation,
https://www.gsma.com/about-us/regions/latin-america/wp-content/uploads/2018/08/2017-02-27-
0efdd9e7b6eblcd4ad9aa5d4c0c971e62.pdf.
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I & 2R #‘F’ff&ﬁ (GSOA)

Ik FE = € (Global Satellite Operator Association, GSOA )
2022 & 17 %\-f_' » AR A R LY B a2l g o 0T
R EITE R T £ o PR 2024 £ F# W~ € (Mobile
World Congress, MWC) & # 22 GSM - ¢ (GSMA) & it > & &k >3
i E A R

frope s B s AT A RF 2 G RELRLNTR A
%;)g,qi%:g kB 2L S LS B2 & (GSMA~GSOA)
% R fe iR A& PRI R AT S T A1 FE ok
2 B enph e e o ¥ d GSOA | I ApRE = E BRI P o & RHIE 3
BT AL ENM S FE E @R #E (Device-to-Device, D2D ) 2
PRA%HAEFEARBE AR s AR s MR R RES L2 kF

SRFEH TR H PLPRARZ MR 2 3 M RARBIEP 2 2 /R
PR AR o

H A

i<

% 2-2~GSOA #t3 & P23 & P8 B §F35

" % B S Rl R R
A EH RS EFE 2R #F (Direct-to-Device, D2D )
2 BRaEF R
2023 # 10 * ® L v EME IR ¢ JERAATOE LR
FEaEgaa |o o R DRI RIS |
B e 2 © MHATL RPN AFELTT HEAH L
WEE P LT > R M
O L LEOHBHAE CHEHFF N VAR EmIEFE
B RRARR ] 2 E AP B O AR o

2 GSOA(2023), Satellite Direct-to-Device Connectivity, https://gsoasatellite.com/wp-
content/uploads/GSOA-D2D-Paper.pdf.
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B R e ST,
Lok A ¥AIFTHE > HELESB AL G - SR
T XD G M2 P N - S (R D O N
2024 £ 7 3 %iféﬂﬁﬁat/ % ? ifiﬁmﬁfﬁ %
ey R P B SR N
r}é'ﬁ_ *’%ﬁﬂ’k‘”l )»%”A’f"/n > iia fg.r,wi’%’ﬂ 6 ~ PRI%;
- 2. e R FWAESBMENZ FEERRYE (R
* MSSH#EE & IMT #EEL ) o
whedkd (D2D) » 5T 23 ¢
@ % fFh (THH RAFE > 579 3GPP 2 Zhp G e pL iR AR
2024 # 8 * TR EG ARMF BB TS .
MR BROA K (@ @ FEEEAFE > M AR (D2D) Ex G i3
T APRFEZ AP F M B RFARAY AL AN T 2
#,g o
TR kiR P GSOA~ A3 3 4 %
#% D2D PR:TZ»",% TR RFTBEFY o T h PR WEEEY
% MSSHEE 2 IMT #g B2 D2D PRF% 5 8k i 15 £ AT 6 5 ©
WRC-27 #-4Ffk D2D PRAFEF3Heh » PRI AR LI2 T4 R
%t 1427 - 1432MHz (Z ¥ )~ 16455-1646.5MHz ( 7 ¥# ) # &
Hiwh FH* 27 O i HEBMEREH 11374 gHFE: =
B * RV A ATA ﬁwﬁ-fﬂﬁi DR LI4ATHiFE R F REFF RO
AR e 0 BRI HH A KT ET MSS AR B A e R AE o X

A%tk d NTN 8 6 4 g 2 % B

2 IRTEGE

% GSOA(2024), New Satellite Technologies for Transformative Connectivity,
https://gsoasatellite.com/wp-content/uploads/GSOA-New-Satellite-Tech-Paper_July-2024.pdf.
% GSOA(2024), The Future of Satellite Connectivity: Various Approaches to Direct-to-Device
Services, https://gsoasatellite.com/wp-content/uploads/GSOA-D2D-Paper-Aug-24.pdf.
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® i frlsnd i (v-HetNet) iy b o e 402 ¢ &
Pt KRB kKR B e AR
2R R SR RIRIEE T RRAR R A TR e 2
e o 5 6G R LIATE Y kXA

IEEE

® ik 2014 # 3% 11 R B 4§t (Heterogeneous Networks , HetNet ) 2
Bl SSEI R BT GAR RS F L AURK S K S
AR d 2 g AR 4 0 B3 B4R H A 2G ~ 3G~ 4G~
Wi-Fi 22 k4% ik (76530 17 B2 o

® (T H e 2 5 B 0 GSMA B B ¥k d LTE A4 4
BFESR Pk FFe 2 D2DREY -

GSMA

® Tkl Bengk e B WM REF A2 GSOA ZH N rTREFE
GSOA 2 f3h 2 ko RFRELEA B E (GSMA -~ GSOA) #hi ¥ g
fof iR o 3F & HATATAR B 2 T2 G h B2 B e ool o

TR KR AR

BLBRE SR TR g B2 AR 2 P RS
Be B~ BT A ORI 2 £ B 5 A RAEERTE R AU T PR
Mat T RERBR R RRVEB LTI bRl
SR G fod A e BB MR T RS 4o )T ARBHE T
FURA TR G T 0L e A g S e PR G PO TR DR
R BRI Z AR O RE I FHFIFATIFELITEY N T4
PHGEHEATAIRT R B R LRI S e R 2 1 177
e 2B TR AR o rE s 7 e EEAT & RRS Mok
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$zd  AEETREIGRT HE IR
-8 FETIEE0

FER I @dpehd - FFEYEFHT 2 B g (4 GEO fr
#uig % (Medium Earth Orbit, MEO)) f#Fk 2. B ehE #id3 > 7 14
FUEEE 2 I SGAEE 5 S R Iﬁ,&%ﬁﬂﬁ«ﬁef@ﬁ%} P B T
%@ﬁ@ﬂiﬁﬁﬁﬁ?iﬁ°

Marlink?’ % %o % & S e Rk BIRIEFE 0 3 2022 £ 3
2023 & ¥ Eutelsat ~ Intelsat ~ SES ~ Starlink % & ¥ {2 423k » H 28 3%
"XChange & T4 > A& § FHAZ B9 ERAE VR
AR B AR B R B (SD-WAN) 3k B  98 A
AP FRERORE g2 F g a8 F AN £ o 5
oo MR ERIT X 2P g M c BiE% T > Marlink = #
-5 AR FE B B (S5 GEO ~ LEO I| MEO) £ 5 Hojirid
Lo L SHEFELEA s ek friFdd i (4G/5G) 40T BlHrT o
Efp - B & R (hybrid network ) e

27 Marlink(2024),History, https://marlink.com/our-history/ (last visited 2024.06.18).
TTC B @A ANE S BT P All rights reserved
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MAAQUNH 03b mPOWER O OneWeb \

STARLINK

W 3-1~ 5 AL BRI
FE kiR Marlink

=~ &plepRdlz siTeR
(- ) Marlink 2 SES # % t23%

2023 & 2 * > g iELE o & (Société Européenne des Satellites,
SES) 4v Marlink & # & ¥ 58 15 #23k > J1* SES % #uig
(multi-orbit ) 2_ F # #u:g % ( Geostationary, GEO ) fr¥ #uig ik
(Medium Earth Orbit, MEO ) % » 5 B2 jh3 782 153 frif
FRA T Az 7,500 B 7l (A2 30,000 & * =) % s 4G/5G PRIE
QIE SuBERE:S

BRI A D WO >~ 2 R iz B A I 7RAR B s R
( Collectivité Territoriale de Guyane, CTG ) F £* » Marlink = SES #-
Bk B EF E 30Mbps % i BHARREELIED o B RO P Had g

fr# 32 Gateway # #3% ¥ > "/ % @35 3.5Gbps 1B # F FL F £
V7 E R Ao A8 R 0 BRI d SES-17 Fh

2 Suzanne Ong (2023), Marlink to Drive Digital Transformation Across French Guiana Leveraging
SES’s Multi-Orbit Satellite Network, https://www.businesswire.com/news/home/20230221005921/en/
(last visited 2024.12.11).
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(= SES # % ?zit 2 GEO # % )fr™ - #* O3bmPOWER & s ( &
SES th% = i MEO # 3 4 %L) T3onfe » 4 higd RHEFE T
AEPRIS > T XA R T ReOP ERY -

Marlink =82 & g » 2% & GEO ‘fr'r'g szie MEO » I 4 v &2
LEO e & 4G/5G 2 j& F # 5] » M e g e FE HF R (data
flow) @& & # it 43 ¥ 5 Marlink %} m,—éﬁ? & 8L (activenodes ) I
BB eRRED 170 i 2 > 5 ik F fodl 452° - Marlink # * $i088 €5 B

12 ( Software-Defined Wide Area Network, SD-WAN ) H itk &_
B I 2 PRFE M WLk (Service Level Agreements, SLA ) » &4r @ &
Fim B v L {rfE 2 o 518 SD-WAN Bl /e R * JRIEF €
dET A AP AT REE A e o IR G ot 2l i o

(= ) Marlink ¢ Eutelsat & ¥ 3%

2023 # 10 * Marlink ¥2 Eutelsat & % 7 & }%3% > Marlink &K 3%
% Eutelsat 10B #4302 ¥ chf B i B friTid b B3k B3k 50 1%
M (targeted )~ B ® B B &5 9V R 0 &7 7R & Marlink &2
Eutelsat Group Lo & F 23k/5 F iy & (73 M %@ o

EUTELSAT 10B &% p 2023 & 7 * 424 L & 10° (10° East)
PUg mEREIRGE 50 B EARRARGE R L HET S BATD
% 2t & (multi-spotbeam ) % i € s (High Throughput Satellite,
HTS ) Ku #g £ ;‘1 (payloads ) : — /& & A * & /3Rt ~ o' ~ b

2 Marlink (2022), Marlink Leverages SES MEQO Capacity to Meet Booming Demand from Energy
Customers, https://marlink.com/news/news-resources/marlink-leverages-ses-meo-capacity-to-meet-
booming-demand-from-energy-customers/ (last visited 2024.12.11).

30 EUTELSAT 10B %% » 2022 & 11 * 23 p 36> ¥4 2023 & 7 2 3~ @ % » 5k =30 &
2107 0 FZinag ¥ %R EE MWD LY aofpaF e B & (unique visibility) ©

31 Eutelsat Oneweb(2023), Marlink signs multi-year agreement on EUTELSAT 10B for maritime
connectivity over EMEA, https://oneweb.net/resources/marlink-signs-multi-year-agreement-eutelsat-
10b-maritime-connectivity-over-emea (last visited 2024.12.11).
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4] 3-2%2 - HTS ¥ AJ2 Az 50 GHz =9 & » #& %) 35 Gbps i
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I Ku-band European Widebeam Downlink Coverage

W 3-2 - EUTELSAT 10B % # * Ku#gik (7 7485 ) & E 44
PSR S € R T - E LA S

Tk %k : EUTELSAT 10B

ER YR 2

SES ¢ O3b f#kh 21t * Ka 46 > H ¢V F4EE B 5 27.6-28.4
GHz~28.6-29.1 GHz; ™ {##g B 4= [F] 5 17.8-18.6 GHz~18.8-19.3 GHz
Z By B R L 216 MHz - m EUTELSAT 10B &% & * Ku 47
B ALHWEAPHI R 7 -

o~ R GIRREEY
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A H P ERRZ FEF IR L6) A
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32 Eutelsat, Eutelsat 10B- Powerful, Innovative Payloads for Inflight and Maritime Connectivity,
https://www.eutelsat.com/files/PDF/brochures/  EUTELSAT SATELLITE E10B.pdf
HTEEABEETDD $44F All rights reserved
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K GEO 11 GEO satellite R
%f‘ ‘g satellite _ %}30 satelhb
8 |
/ e Laser Lmk Rd Satellite network

/ e i R \A MEO satelhte
MEO satelhte @ p

N —

.L_kf ________ ............ = Aerial network
balloon D

Radio Link

o e
_— s

satellite ground
stati hone
k Terrestrial network (Ocean network )
W3-3-Téng ~spidtfor 6 RRIE ) 5 FWE FREERL

EE&-%
F 4L &R Yun Chen, Wenfeng Liu, Zhiang Niu, Zhongxiu Feng, Qiwei Hu & Tao
Jiang(2020), Pervasive intelligent endogenous 6G wireless systems: Prospects,
theories and key technologies
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2024 & 4 7 > Fwm=Rid AL B ¢ (Federal Communications
Commission, FCC) # 70 GHz ~ 80 GHz = 90 GHz % B #f £ ¢ 4| &
TR E A TVERBIT o g RfEAEHIF xS T RWE S FEN
FEArs AR E R

FRMG AR 25 A AT 70/80/90 GHz #f B inEe
1 BB E OB T o rar B 2E i 4 0 cdhiE
et o e P inig h F s o WEF 5G Py 2 ot § i By @
B 2 e s o P T Rr A 2 - 70/80/90 GHz #F £k i
X EFORAEE O TR LA KK ARG E Z R Ra o AR
PI*L4] 7 70/80/90 GHz #g Fenig % = 3% » Gildef b A E T & b i

H* o

R BAEFH Y s F TR EF RMEFCC =132 i@ it 3F
AR ST RMR KRR LR N WA B EE RS
Tod bR SR B kB RO IRAS G S IR RO 5 F -
TR BN B oS o BT R E o DR

;T\ mﬁ/r”fﬁl o

¥ 3GPP A5G HFHERE P 51~ 2 g R (NTN) it 45
T3+ 6G #-it— H 4+ NN o & ol 5 - NTN # #2072 ~ 3
7 ¥ 4 (High-Altitude Platform Station, HAPS ) {r & % & {7 §* &
(Unmanned Aerial Vehicles, UAVS ) » 12 oo & ] # izt Bjrenig gt o
HAPS iT5 - fagsxenid T4 > it fBp* " g L35,

Frul A gy pus i S o g R A R o

Pl { AT fop i “ﬁf{‘ﬁ'J‘Eﬁifé‘yii ME R Fud i
ik fos XX B EE F @ b IR F oFCC ehig 1t
% BT B AIRTEVREE ) 1 B Y L R AT PO o PRI R T R
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Bos s RELR i (IoT) &
¥ fod @ AIFTIRIRAIS FT i

NTNE £ (HIHAPS)
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HEfTENE RS
W 3-4-T&s sl afor 6 I3, 2607 LW

FRkR: A E A

BN CEE - FIEWRTY |

%R FCC #73 70/80/90 GHz #7 B i¢ * P13 2 fr 4% > R A &

R AT
(=) 2003 & 1% = JRI%1& * 3§ AP

2003 & » FCC % 2820 * 70/80/90 GHz *quEAL 5 e
2£% 3 (non-exclusive) #E PR 4] & * & 5 LE W > F# F
Nnzid R R F B 70/80/90 GHz atp:am 12.9 GHz # % -
Risd %= 3 @ WO R H B B4R E (T30 o p 2004 & 1ok

Fy
"

“\)
T

1

23
O

C

e

T 5 & (Wireless Telecommunications Bureau, WTB ) 45 %
’g TE—’_ % Comsearch - Micronet Communications, Inc o i

i ‘aﬁlﬁéﬁ‘éi@ FUEBERARER G EFME A (National

Telecommunications and Information Administration, NTIA ) #73% &0

o4
LR

-1\-

#

*—"lk- “‘“‘3&

33 FC(C(2003), Allocations and Service Rules for the 71-76 GHz, 81-86 GHz and 92-95 GHz Bands,
https://www.fcc.gov/document/allocations-and-service-rules-71-76-ghz-81-86-ghz-and-92-95-ghz-1
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M pEABFLEE o AR S B K o

Bt RREG AR B2 2 TR R AR AT BN
HATH A F 4T e p b B sighp it £ T F3E 04 7 ¢
ZPIHFE o NP P st 3 T AT APRIE ( first come first
served basis ) jsif L B > F o JF B p 15 12 B P o 2 o245 FCC
% 101 % (Part 101) & Tl PR7%+ (fixed microwave services ) R
TPFFBREFG A T i 70/80/90 GHz 47 BB (7 X e BT RE
LR FHPRAE o

(=) 2020 & & 3113 2740 crg sk

1245 Aeronet Global Communications, Inc. (/2™ #§ # Aeronet)
# 4 & 70/80/90 GHz A7 4 4 BRETREE J2 L R B Al 2 B 6
B SRR A 5 2020 & 6 7 FCC 3 % 70/80/90 GHz # £
¥~ &Penig ¢ 3 % o2 (Notice Of Proposed Rulemaking » 12+ f#
#2020 &# NPRM) > fef 2 B3 & ¥k eng L0 & 35 3r e
&R ﬁ%ﬁéﬁé A5 E P (motion) HHERRCNE T 0 U2 T Mt
AR A KT G (FEPRFE -3 NPRM ik 3 7 — k5| B* 48 fr# 3% » FCC ¥

2 NTIA & (i 7325 o

d £ HH 00 GHz M E & 5 R AL E M > > NPRM A &
AT B 60 SR B (o NPRM B3 3k ¥ 70 GHz v 80 GHz 4
B SUEREF S B MR EL A ORFERRTEZERL G
4aps > I F RE FHEF M ey (channelization plan) = j# n2 if_

AR L BTt g B oo

$¢ ¢k > NPRM 34 I 2_F B4 70 ~ 80 - 90 GHz #7 £ cnghfi s p
A7 { 2o 5 2 ¥ NPRM & 7 w & o3t# 7 Aeronet 4% 3% ~
HE B TS BaRe g 0 R T LHF BRI S R S 0 dodf
o AT R SR {odadeiiy AR -

ATEEABEEMTPO PR All rights reserved
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(Z) 2021 & B & #* HAPS 545 %

“£% FCC2020NPRM =% E -2021 # 10 * WIBEF %+
2 “;;;a 35 39 R 70/80/90 GHz #E £ ie & * >0 3 ik B4E F B~ JRI% o
FCC % 42022 F 2 HAPS 3 2 2T 4 0 AR A
245 WTB B ;3 o 2¥ HAPS & # is L3+ T L & (stratospheric-based )
T % AR R B R PRIR NV (T 1R AP R PRAE AT i EAE
poenH s PRIER 3 o 2B R B AR 0 @ * 70/80/90 GHz #E EX G
W o gk R AR R BRIAY Mt & 353 g Aeronet 2 p 7
FaF eng 3) 5 5 7 R4aRs (Scheduled Dynamic Datalinks, SDDLs )
Bk o 0225 B 4ok 4 HAPS & * 70/80/90 GHz 45 £ » _F %
Se PR R EAR BT @ F‘ s Blhe® B ] o~ # S S
FE BRI B~ 2 9 U] E A 3 544 (emission limits ) ~ #4533
BHEBE R

FCC % 2021 & 2% ¢ % HAPS i * 70/80/90 GHz #7 £ crfk ji
LFE T O RGEE 0 A2 EAD- e o d AR FE
445 2 HAPS R * th¥ (74> FCC # #\TI&L&“ REBLEF EH oL
£ 2024 # 2 & enig 3 AR (FACiS R (T )BE) POV L g Ao d 3
£ = %43% HAPS # £ | 70/80/90 GHz #f £ c17 it |43 18
Fak L KAy B L # FCC - %877 4] %_HAPS 4p B 224
# i FCC g ! > @ 3% HAPS Bty YIEH AP IR - 2 Y R
Vi 2024 & 13 & FLP| AT E g B AR MR TR T F o

(=) 2023 & 2 NTIA £ 7423

2020 # NPRM *® » FCC R gk Briz e 7 ap J2 BE 20 2 op
FLRIB 372 g L7 NTIA {7353 o (T2 %R > NTIA = = 7

3 FCC(2021), Wireless Telecommunications Bureau Seeks to Supplement the Record on 70/80/90
GHz Bands Notice of Proposed Rulemaking, https://www.fcc.gov/document/708090-ghz-bands-record-
supplement-public-notice
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- i #2 in] 2 (technical interchange group , TIG) » = B & 3%
PR R s A e B RSz F 5 o2 A% (National
Aeronautics and Space Administration, NASA ) ~ B 7% F T+ 5 % ¥

( National Oceanic and Atmospheric Administration, NOAA ) ~ B 3G
g 7 £ ¢ (National Science Foundation, NSF ) ~ 7 & % ® {= NTIA #
£ oFCC 3 1T A R T 5482 TIG thF A 20 ¢ 3R © B8 110 38
NTIA# 27 - P ATHEEfr- ZREFF 2 5rLE3802023 £ 10
18 p FCC## 223, & L AT 425 ¢ a8 % k> 3 455
ZF Foo Bk B4 NTIA &3k 0

e

“E‘L\

(1) 2024 #2383 R4

BRI OB FATET DL L AP L8 FCCF &K B
% 101 & (Part 101) %4 i< » o3F & 70 GHz v 80 GHz #f £
POPBRET BRI R R Y DA E R B R A S frdpd P chi R o
FCC B4 7 @& % f| X &ehig & 152 > 11 83E 70 GHz §r 80 GHz
BEEH T s AR > 1% 4% F 70/80/90 GHz 48 B By TR R o
Brzid o

@:}i,{#ﬁ’*ﬁ%ﬁ” B FCCH P H#B ~ X AL L B R K12 B H 4
22 R ;BB X AW F K 43dBi "F 15| 38dBi v I BF R VB
% 2% > v §§ 57 & (Equivalent Isotropic Radiated Power, EIRP ) jg *
&R «ﬂ",’f EARSRFORERCE RE XTI R E R
B3TSRI IBORZFARfELfri R it & REXR S T LFH
70/80/90 GHz #f fx i 4L (7 tgigecm 2 % 4 B A4 - FCC
B 7 2 ITU-RF2006 £ 2% - &epag 25 3F o {8 » FCC & &
FHRAFF A fdaps i k5t (link registration system, LRS) # = #
AP 12 BYR  FPE R4 d 22 ?#*’E’glﬁ—’_'ﬁ’?ﬁ

% FCC(2023), Wireless Telecommunications Bureau Seeks to Refresh the Record in 70/80/90 GHz
Bands Proceeding, https://www.fcc.gov/document/wtb-seeks-refresh-record-708090-ghz-proceeding
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- BURSBHESE - B5EA70/80/90GHz  « F570/80/90 GHz  » mufiEs M - 2F 70&80GHz

EE R - ERETNARHTE  RRHEEEDR . grElnanT  BRUHREREE

- BUudE=HEEY  F8H (NPRM) - iR% - B - g -

SHBHEKENE . . IELUBERERT . ZEHAPS T - - FREGHEIRIEE(
%8 (motion ) &% e ENERIR
Thets - AR -

W 3-5 RN PP 5 PRI BXG|FERAR
FHR &R I FCC 43+ F p AR
S LTS

&% I - 71-76 GHz ~ 81-86 GHz ~ 92-94 GHz §r 94.1-95 GHz #f
B (AafE s 70/80/90 GHz #g ) 14 & Fe 4 & JR4% (Co-Primary ) 17
FPpe 0 B I MAeb B AR G~ fFE C EAT X 2 (radio
astronomy ) fr& 7 Z_i+ (Radiolocation) & * % o

% 71-76 GHz (70 GHz) {~ 81-86 GHz (80 GHz) #ff » #H %~
FH R HIRA T W L FA D 28 BEE AN SN B
Mg d 3 TFE >+ 2 F8 FEFAXFF2 R o> & 80
GHz #f £~ > 11 2 92-94 GHz 4+ 94.1-95 GHz #f £~ (St % 90 GHz 47
B Zirtl8Bamg x> Eiiﬁ‘] % (radio astronomy observatories )
T AR D E ERBEF o JREE XY R Y e
SBARE o ¥ e @ 45D lli"ﬁia% T pEfos F oo

B £ 5 % 81-86 GHz ~ 92-94 GHz 4v 94.1-95 GHz #g - jr > # R ¥
AV REBERIL DIEERR R A ERERIT A 2 £ (National

Radio Astronomy Observatory, NRAO )i £ & s+ 5L 71 ( Very Long
TTC BAEE ANBE BATPO %51F All rights reserved
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Baseline Array, VLBA ) #: 8125 2 2 g& Rl - 12 2 # & 45 2 @R = 150
L RPN o S FRERAT EET é&wﬁﬁ:ﬁdﬁwﬁﬂ?iéﬁs%
3R o
Hato w5040 0 end B AR o RIS 4T 4
TR ¥ EMRT X 2 PR (Radio Astronomy Service, RAS) v _f#F
% JR4% (Fixed Satellite Service, FSS) it  + 4§ » FCC "ﬁ?%ﬁep\
R T AT ok T B BRI OB R 20 B
Frerxofpitrt F (EIRP) U] > &3 5457 dBW -
o 7b > 94-94.1 GHz #8 5 §2 A e 50 20 34 > # 20 Fh b RiF
Bl (@)~ 2RT =2 2277 (2 #3%) (Space Research
(active) ) » 12 3 % 3t g AT T ZLEE IR ik o ARiT 1 86-92 GHz 4
BLRIA e TN AT AN v R MR (RS ) % %
E (RE ) MERRT A2 g el i FCC 45 & pe ¥
s e US246 ek * A7 J jo Bl R 2o

o~ RGN R

2024 & 5 7 29 p 42> &4 70/80/90 GHz #f £ eith 33 ~ $2fEfrin
PORARRR W ATRR] > g REEH R B eniE (T TR B PR (T
LB > BRI
P B AL PR AR o

20 FoRFEET BB FH BRI FREE LR IR
fwmﬁm$4%,%}mmﬁﬁPﬂpiwﬁgﬁTgiinHm

B SRR AR T B R TR HFT 0 T

15 30 T I PRAR 0 4R 1E

FZ 0 FRE Ik S L A LD

1. #FPRIF D ¢ ¥ FET > U2 =475 (Ground-To-Air,
GTA )34 & 4p B % 43 (Air-To-Ground, ATG ) i# i sz

3% FCC(2024), FCC Online Table of Frequency Allocations,
https://www.fcc.gov/sites/default/files/fcctable.pdf.
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2. AL PRAR & FRAE A A ¥ sy B 7 4 (Aerostat Stations )

g~ Fup BD A H R R APy '?»%val?’

T AR F PR 2 R RE T B IANR Y PRI T
i GTA«T,L%F&;}BF&?W?ATG @ﬁaa] I s oeEn A fF L BRI G
B R H o2 ¥ T FEA gﬁé&v;ﬂ“ & R e sxp e GTA & ATG
TP Aab A i o 73 GTAfr ATG 4k (T 0 & JE 2238 7 ¢ thins =4
L2 HARR 3 5 T R i o B T AT A IRIE | RBIE G ORE
I JF 1S BRI Ak (TR AP e DR o

AFEDBRY FAPE 2REHRE L FEBIRE T F
Toarp A AT BT b A 2 By BT L g A o
BRL AW A L R SR AR A T SR TR TR
P TATIRIEGE  RAIE G R TP HE IR TRk

FCC#4g WIB #] €t frsid sz frid T L4 2 HAp bl B 0
ERfRG THEAR RGO L P Xm0 v FCC » #248 WTB-
1Az Ly 7 (Office of Engineering and Technology, OET) i)
NTIA fé%é’% v EZAPRE TTEUNAR 0 IR BEEHH B BRI 1 ey
B ATRATE P g P o (TR -

BIATEHFL 2P PHETERRE S AFHF cFCCH T

FEOL WP EE  ERIFYMAL

\\
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FDH AR g REAR G RIS
-~ WiE@E8%6]-Globalstar #¥F%: A 7 L 1F%
(=) £#F%

#rh (763 2 2 7 Globalstar 22022 & 9 % 7 p % £ {HE X
2 % £ B ¢ (United States Securities and Exchange Commission, SEC )
B2 8K ¥ 2PN T 2P 5% R %2 7 iPhone 14 A &
¥ EATOEE PRS- Globalstar 2 #g % & 2 p & ¥ i At ko g

3N

CERA S BLAMY &3 (1) 7 TR (2) ¥ Globalstar ¢
Bom R A E S A s beiia FRER (3) R2rRaE®R 10 B AT
Gateway (4) IHFEE R H T FE (5) Bl s plEe P

w22 Kk Globalstar 82 % € e92. 85% #-% # 3 iPhone 14 1 F %
2§ F BRI 2 AR (AAPL-US) #-3 22 A kiFk 4 s
M1 95%2 ¢ ¥ o

L-Band
C-Band (1610-1618.725 MHz)
(6875-7055 MHz)
C-Band
(5091-5250 MHz)
S-Band
(2483.5-2500 MHz)

BE<—) | Mobile Earth Devices |

tewa -
e Q © &8

W 3- 6 ~ Globalstar 2 ¥g % £ %2 7 & 1’?3&&.’7‘@’}#
T kiR ¢ Globalstar®

% Globalstar # Mz %2 5 4 f #&29 8-K ~ 2, T kR
Exchange Commission(2022), FORM 8-K: GLOBALSTAR, INC,,

https://www.sec.gov/Archives/edgar/data/1366868/000136686822000059/gsat-20220907.htm (last
visited 2024.06.27).

% Globalstar 78 # %], 7 4 %k : Frank Rayal(2022), Apple-Globalstar: Just an SOS or Birth of the

: United States Securities and

BABEANBEEMPO P All rights reserved
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(=) ROERRINROFERE

Globalstar 2245 % % "= 7 & (F% B>t 2022 & % 2 F fa$%
%k b % L (79 PRF+ (Mobile Satellite Service, MSS ) #7 £~ % i&
FhERERIRGE HE* XH 55 B F X R AT X iPhone
Bﬁ%‘%ﬁM%<CMMMM&@:%%’33*2m53%%
17 3 &7 % > Globalstar #-3% &-#5 % = & iPhone i * 85% i f
% £ it 5 iPhone Bfu FhBRY o IR EA AL AE
IR SR S S R e Y lﬂfa@]?\’am‘z“\ﬁ;@?}”@
ﬁ%~ﬁ@ meﬁ%ﬂ\wﬂ%\%%ﬂ‘&%%\ﬁﬁ‘&
W~3 %57 ~art? sl i p ko

~

2023 # 6 " 28 p Globalstar = & &2 g% o & £ 1% » | * H %
7 FERR - w FCC Y 5ATH % @i SOS T EPRFE o Fg %
o @ {8 % Globalstar M#nfEkh 278 & Ffesn  HEFE -3 &

T FFRGEIRD > RO E LR RESIRA2E

‘—ﬂi‘

¥ % o 7 ¥ Globalstar {745 ¥ 4v 3 iPhone # * fFk e fe
(LEO #p ) 5 & 3F Globalstar % f#Fh i ZAEB P B > T ar ik

¥7 % o @ fiPhone 14 14} 4] % * Globalstar Hfgrk i % & o

“Global” Telco?, https://frankrayal.com/2022/09/12/apple-globalstar-just-an-sos-or-birth-of-the-global-
telco/ (last visited 2024.06.27).

% 25§ (2022) > #i % b A_Globalstar 57  85% B ¥rid BAarE o
https://m.cnyes.com/news/id/4951131 (3 {4 il ?ﬁ p:2024.06.27) °
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Emergency SOS
via Satellite

Keep Pointing at
Satellite

W3-7 %27

27 Globalstar " ¥k #@3i¥ SOS ‘,’f%ﬂiﬂ_]
TR kR - Apple

# % 2 @ 2 Globalstar & 'Ffé’f‘;‘ié"ff TR RAfRRERTEMNAE
SR 6 MSS #7E (n53) - FE R &

=~ 7 & % Globalstar = &
AT 53R (1) Globalstar #2 H ¥ 5 i end 7l & 4p B 1B T
AR 95% (BriER R P A APNRDAE L) (2) 2P EAT

R MER2IAF A () HePuagr 1 (4) g

o

+it £ 1% 5 Globalstar 2> 7 7 k& < T

& A5 E
FOEIRIE= SURIE- B (PR 30 T3 -3 ‘g,‘i,ﬁ?} ‘%%‘3}&%
B AEREPE L
WeE o PREIFRRT Tt nS3IFE KA 2 & 55

HCRSREN T

@ $LPRF* o Globalstar =~ @ #-FF A 3w i &

Globalstar = @ &~ fie P o0 22 A K 2% £ 0 85% Kk L FIRFE |

Fir 2 MER BRI E 2 FR(e § 4R B i E - Gateway

A E TR BAY RIRI RS & TEP TR EEATE
TR LR e b R o AR £ 3% il RS

LA P U A R ePRAY P e £ i % Globalstar ch3f i A% >
X A mE g e iR o UL A R SR o

(=) ZEprMEREK

B2 3 % ¢ T B nS3 A
TTC BB E AEE TP .

‘56T All rights reserved
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(2483.5-2495 MHz) 0> 41207 ¥ P2k IRAZE B & *
fopEECT b H TR 2 N2 S BT R S P g gl
G B EACBFRE R ¢ S HREOFASBEFREL L P
Fo(ded B # 2P REFE) R G E R (*'TFCC
WEE )
gyéa#%%%mgi%g%ﬁﬂﬁﬁﬁﬂﬁ“ﬁﬁﬂ%%’
P o APP fie 38 7 B x££ {8 B 4% 4% Globalstar #% > e *
Y SRS ROIPE & & BRI LR %:“f?’ﬁ&ﬁ?fﬁ’fﬁﬂ”ﬁ
* ?””pi;nﬁfT Er"}
sgzéﬁ/}%@?mﬁ%m'&m~s’;t%?£%fﬂfv‘i?ﬂ*4%’1 AR

S
ER

I

<
N
—Ey
b

0%

2=
u

(m)  ReIFREA

2R FCC*» 2023 & 3 % 17 p 2% }ehE ¢ 4
B Sl BEF X 3 RSO L i Rl I TR R Rl I B B
‘$%E‘4*%%ﬁm’&¢wﬁaﬁﬁ%~®i%%§%
Lo R B KA RIRE B AL S 0L R
@ y£21 55 o Globalstar # 4 10 B B 72 3k T £ #4p8 » 12 2 4 MSS
PRAFZ2GE AR o gk e Ak MSS AIFTIRIE o

40 Key Terms Agreement-Between Partner and Globalstar,
https://www.sec.gov/Archives/edgar/data/1366868/000136686822000059/ex-
101conformedcopyofkeyte.htm(last visited 2024.06.24).
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-~ Fi
(-)%

SpaceX # T f#k e PRi+d Starlink § § > ¥ 2 & 5 [ Direct to

Cell | 48 11 # % i 2PRFE 2 2022 # 8 » > SpaceX  # 2 2 W7 7 4

\mL

i@ £ 48 % b- SpaceX & {7 # i ¥ ¥ T-Mobile & itk
R

i#7 T-Mobile 2= = & ivhf % > #3F * Starlink % = &~ MfnfFh & 48
(Starlink Gen2 ) % & T-Mobile ¥ & {76 8 % Svo 47 L 2 WB PN
Beil E 4 R SURRIRISHE L HEE R £ RS WWF
5.7 % (dead zones) °
2022 & 12 " > SpaceX @ # W Il £t H ¢ (Federal
Communications Commission, FCC ) # % Starlink #% % 447 il 3 &
R 5 sz ¥ g 0 i A FCC M3t a 2 7 2 & (PR £ G

BB R G (TR E S A LRI E SR

41 Starlink (2024), A Cellphone Tower In Space, https://www.starlink.com/business/direct-to-cell (last
visited 2024.06.20).
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A CELLPHONE TOWER
IN SPACE g

% Starlink Satellite Network éé
. . °
. . B

-

Unmodified Cell

Talk, Text, and Data Service Phone

Starlink satellites with Direct to Cell capability have an advanced eNodeB modem onboard that acts like a
cellphone tower in space, allowing network integration similar to a standard roaming partner.

W] 3-8 ~ Starlink 2. + % ¥ it i& (T4 ;"
7R kR - Starlink (2024), A Cellphone Tower In Space.

(=) &ojEERP2 &R

FCC #+ 2023 & 1%,83% 2 & (Fka3k  H F S iPIRE (70 33 2023
#E 12 7 8 Ha e B (Special Temporary Authority, STA ) 425
Space 2 7 » #:4 SpaceX p 2023 £ 12 " A=t E R 13 # 8 (7 5 4
180 % 2 jpl3& o F % ¥ [T > SpaceX #-i¢ * 840 4F L # B i £ P
Ptk o B o AE - %%f:;fm“spm\ » #-F 60 3 L 1995
MRS RELERNBEEFHE IR ARAET SRR R XK
FREUARE A 2P #2000 204 L HATRE T SfEz £

SEE T Y R

=1

7 E R IR BRI 2024 £ 6 7 {8 0N H = F 15N
fe i EIRTE > RB10 2 3 4 Mbps skt G R A TR

42 FCC(2023), Request for Special Temporary Authority to Conduct Experimental Operations,
https://apps.fcc.gov/els/GetAtt.html?id=337665&x=
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@ﬁﬂﬁﬁﬁmxﬂmﬁ T 2025 EEHFELI 2FGFFET
B @ gy i > 02 F o (Internetof Things, IoT) & * - #&@ > 3+
AP FG TR o

1345 SpaceX >t 9 * 13 P HRILFCC ez 2B, a2 £ 2
& FF ¢ 5 (out-of-band emissions ) 4] » 4 11 IR 17 1 3T it
SALEE 3 1 R A I ¥ iy I 2 Direct to Cell 7k i 3

PRARPFE R T fl 0 t23hd P B D 8 FCC 7 34 540 ML)

= E A 1}'31»_ o

SRR daie 3 oaE FAp M PR B B 53 1 17> Space X
S EATY FIRPEHR O ATREAT 2024 £ 50 1 pAoans K E S
2 8 180 % cpli@ B ' o m WEATY 2 FoRTRm R I S
FCC » 2024 & 11 " 26 P & ;% f & SpaceX * % M# p # & D2D
PRAS o MIRAR R RS TR RRE ) RAM

() %6 * 45

AL FRRE MR BRMRIRES TR R AT S S
# % 22023 &2 % 7p > T-Mobile & FCC # % (& #4738 ¥ 3242
il o) i vt B ¢ T-Mobile 5% 2 384 B 4 i 3 PR7+( Personal
Communication Service, PCS ) #g 2% 1910-1915 MHz ~ 1990-1995 MHz
B HE BB S SpaceX £ TR * o &% CFCC*»RER 127
10 p 708 00 =t & 15453k 0 /o3 SpaceX M Ae AR = sV Bk (EAF £

43 SpaceX(2024), Space Exploration Holdings LLC, ICFS File Nos. SAT-LOA-20200526-00055, SAT-
AMD-20210818-00105, SAT-AMD-20221216-00175, SAT-MOD20240423-00089, SAT-MOD-
20230207-00021, SAT-STA-20240522-00108 and SAT-AMD-20240322-00061; Call Sign: S3069; GN
Docket No. 23-135; ULS File Nos. 0010303032, 0010303084, 0010303124, and 0010303146,
https://www.fcc.gov/ectfs/document/10914226871971/1
4 FCC (2024), SpaceX Authorized for SCS and Operations at Lower Altitudes,
https://docs.fcc.gov/public/attachments/DA-24-1193A1.pdf.
4 FCC (2023), Amended Description Of Transaction And Public Interest Statement,
https://wireless2.fcc.gov/UlsEntry/attachments/attachmentViewRD.jsp?appl Type=search&fileKey=185
968201 6&attachmentKey=21683202&attachmentInd=applAttach
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T PRI L PR o PB4 7 SpaceX % ¥/ 180 % i# * T-Mobile
304 PCS A (79 Sl -

(z) FolRBEN

SpaceX P % i&Jx 2023 & 12 * $23 2 FARTRPF R (Special
Temporary Authority, STA ) » % % BB N &7 F Sk HF (T 3
EBAE G Al A AR A SHE 2024 E 6 Bk b
B STA$# R # %% - Space X £ T #& 2 ¥ 3 5~ ¥ STA 4 ' > 37
HP> P ES Y 1 paed »o ¥ L 44 2 8 180 % p3R 48T »
YLAE A AP B HOTR O B R o

At 2 B STA R REE {8 > SpaceX * 4 & I1 % 26 p &+ 3¢
EE® FCC B R »ix (HE- Ak X34 vk EFiz% (Single
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46 SpaceX(2024), Request For Special Temporary Authority To Conduct Experimental Operations,
https://apps.fcc.gov/els/GetAtt.html?id=347020&x=
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47 FCC(2024), SpaceX Hurricane Helene emergency SCS service, https:/licensing.fcc.gov/cgi-
bin/ws.exe/prod/ib/forms/reports/related filing.hts?f key=-
516822&f number=SATSTA2024100700215 (last visited 2024.12.12).
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48 Global newswire(2023), TELUS, TerreStar and Skylo demonstrate Canada’s first two-way
communication between smartphones and satellites, https://www.globenewswire.com/news-
release/2023/11/01/2771086/0/en/TELUS-TerreStar-and-Skylo-demonstrate-Canada-s-first-two-way-
communication-between-smartphones-and-satellites.html (last visited 2024.12.09).
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49 ISED(2021), Subordination of spectrum licences held by TerreStar Solutions Inc. to TELUS
Communications Inc. (sf11676), https://ised-isde.canada.ca/site/spectrum-management-
telecommunications/en/spectrum-allocation/spectrum-licensing/subordination-spectrum-licences-held-
terrestar-solutions-inc-telus-communications-inc-sf11676#sA (last visited 2024.12.09).
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B ZAEE A F Mo B R R4 ¢ (European Commission, EC )
W T %, ¢ (European Telecommunications Standards Institute,
ETSI) ~ g #8pcfr? 7 ¢ & (European Conference of Postal and
Telecommunications Administrations, CEPT ) £ ¢ + i #t £ § ¢
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W ECC# ETSI W iTgmi" & MT KA BMATERE L > FH &k  ECC & ETSI(2016), The
European regulatory environment for radio equipment and spectrum, https://www.etsi.org/e-
brochure/radio/ETST_ECC%?20Brochure 2016_Web.pdf.

R T FH IR E > AL LR ¢ The European Parliament & The Council of the European
Union(2012), Decision No 243/2012/EU of the European Parliament and of the Council of 14 March
2012 establishing a multiannual radio spectrum policy programme Text with EEA relevance,
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:1.:2012:081:0007:0017:EN:PDF .
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FAE PR AR o

A kR :RSPGHiEL F & * M4 2 AL f G AR %
ARARB | Gk PRI BRI 0 KER L RAPM O EHN T 25 5 1
2027 # i5 it * o

FH KR AP EER

1345 RSPG ~ ETSI 4 2 CEPT # % M 7k @ A HjiFg B 2 2
GHz #f £~ MSS & k& EIR7x2_ 48% > 1 & £+ MSS 2 2 CGC p =
R RS 2GHz HEER A REAF B > ¢ 7 2EE 6 R
M2M ~ToT 2. B ZTied B » #FHF3 £ £ #3 : #4% (Direct-to-Cell,

D2C) % % # ® 3% # (Direct-to-Device, D2D ) 2_ # ¢ o @ #3137 0

53 Letter to RSPG observers ETSI and CEPT (2023) : RSPG %% & % v % [ i B € B> 2GHz
PR GFE (FH IR (MSS) HE SE 1 A Rehfle kL 23 (# HzE 5 1980-2010

MHz » 7% %t i@ 5 2170-2200 MHz)

% Ofcom(2017), Authorisation of terrestrial mobile networks complementary to 2 GHz Mobile
Satellite Service (MSS), https://www.ofcom.org.uk/ data/assets/pdf file/0022/107464/Authorisation-
terrestrial-mobile-networks-2-GHz-MSS.pdf.

*® w i RSPG #f CEPT 2 & f - 3% &7 Bk i 3 R ATH A7 B 11 2 2GHz 45 5L MSS A % i *
A0 B 3 PR F% 2 48%, https:/api.cept.org/documents/ecc/78628/ecc-23-025annex3_response-to-rspg-
on-mss-2ghz
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o9 B AU IRIR S ¥ 50 6 P PR 12 R 2L b U R R
i % » RSPG 223k 2027 # {5 MSS JR* T B35 fjied = o

(Z)r 1

CEPT* 2018 # 5% 29 p 3 57 30 p Z F & ~ %452 ¢ 3% -
DR B LM SR B¢ % 24 GHz 2 5.8 GHz
B (MBI 2o ZAPZ L fERCHFAS 288 ¥ b o
» 3 * 27 MHz ~ 35 MHz ~ 40 MHz ~ 433 MHz % 868 MHz #f £ i i¢
oA L RAFE R * 2 0% % ¢ 7 AZARFE (7 (Beyond Visual Line
of Sight, BVLOS ) 11 & 2] % 3§ 4 & * 2 & * $3 # - Ir 0 2018
#7717 12p%pEF LA ¢ (European Commission, EC) % # & 3 % 4f
#4 A ¢ (Radio Spectrum Committee, RSC) < © » 3% 11 CEPT & &
1% 1900-1920 MHZ 4 Ak s P X & £ & A ¥ UAS A kg &

T i R o

19952023 & 6 " ETSI#H #2030 & % et Topfd fi 2
SR H P M E R R O, gt A gy 2 (Unmanned
Aerial Vehicle, UAV ) 2 & 4 % % *v(Unmanned Aircraft System, UAS )
FETH G o P PRIRI DI R Ko B AT U A et g JEUR
LEUEE R SR ey B L S SR e T L I S
B R B A KA AW — 5 bR E IE 02020 £ OB Y ATIE S
51 kPt bRk & UAS o123 > o B4z % » & (European
Union Aviation Safety Agency, EASA ) % _& B 3c ~ # 2 {v {18 3038 ok
FRpw o PRFEABEIGEH T 2 A7 B350 D AHBIER B
PR REHBARFIEEE O AR IMT R #9038 (3

%6 Sophia Antipolis(2023), ETSI and WinnForum Join for New Whitepaper on Spectrum Sharing for
Local Private Networks, https://www.etsi.org/newsroom/press-releases/2246-etsi-and-winnforum-join-
for-new-white-paper-on-spectrum-sharing-for-local-private-networks (last visited 2024.11.20).
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# R g A (Office of Communication, Ofcom ) % #f 5 ¢
AEHH T A RERAH DR R f ook P A kL g
REZAIRFE ¢ AR ~RIFENEH B 2R E* - d Ofcom 4] 2
ARE R AR R AR R R TAHRAE R A e g ool Rk
ERTEAF ITAAORILF B ERF2Z Y ¥ R LR LERE
3 P PRI R RAL ) BT P T RE TR AR
ﬁ%ii&,f*w%#ﬁﬁﬁﬂa%;k%gﬁggﬁ@%%‘ﬁ

3 3 ERFORFE - FE o B E £ PR o Ofcom (T34 F #1231 F 4
A SRR S -J%ﬁ;ﬂﬁﬁJ THRETGPFLEE LS o F
P FE #a{pg&?@ FEA ek G ooci oo

Ofcom *t 2021 & 1 7 % # #F 3 vk 7A3R° & 9E 3§ 241 A
FIgM 2 LR Ik B R Y X > TEFER P ERFZHNGF
FIEF I o Ofcom 4 $HF 3 ¥ R F > I MAER G PG 4 %57
drd 4-3 -

N

5 Ofcom(2021), Statement: Supporting the UK’s wireless future — Our spectrum management strategy
for the 2020s, https://www.ofcom.org.uk/siteassets/resources/documents/consultations/category-1-10-
weeks/208745-supporting-the-uks-wireless-future/associated-documents/spectrum-strategy-

statement.pdf
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74 kR ¢ Ofcom(2021), Statement: Supporting the UK’s wireless future — Our

spectrum management strategy for the 2020s
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FIURAR S TR G RAFFR 40 2 6G~ T - & Wi-Fi 2 Fh
(258 & i) B 2 52 RRIFENEE > Ofcom ¥ £ 7 b HF
2 PR R R R T R SR E WR LR R
Foo 42024 & 30 FH (2024/25 £ 1 i3 ) B, B 4 S AR B

TS o RABATHE G ] * o e PRI B 2 A S £ 3 4
%’&ﬁﬁﬁ%ﬂﬁ’%@—ﬁ%§W%~ﬁquﬁ%¢@x
LATE FAMEH RN BB {ATE FAM B LI i i
RS RSURIEIE T RGO KR F ORI G o ARGE
Ofcom #LF[ec LA F i * » BF L3010 T 4 8¢

1 #F#m: ¥ 8 WRC-23 2 3k 2 5o 2 3 B e
%i‘f‘ii HTA K BRI BRI R
BB ZoE 3% i s 4ol WIi-Fi &2 78538 2 ~ GSO &2
NGSO - E# %k v|e 7 U6 #E2 (76 1 Wi-Fi R &
EZHF%9 NGSO -k F * 82 2 5151260,

2. AespApEE i * K ivil 4 Ofcom F 32 ¥ 420,000 B F %
SRS TR R FERE R - PR
BA PR  iT fﬁ@cﬂmfga Ah3TIHEZ A
AL LR @ H U PR LR R
%J—j’éo

%8 Ofcom(2024), Ofcom’s Plan of Work 2024/25,
https://www.ofcom.org.uk/ _data/assets/pdf file/0020/281630/Statement-Plan-of-Work-2024-25.pdf

%9 Ofcom(2024), Vision for sharing upper 6 GHz spectrum between Wi-Fi and mobile,
https://www.ofcom.org.uk/spectrum/innovative-use-of-spectrum/vision-for-sharing-upper-6-ghz-

spectrum-between-wi-fi-and-mobile/ (last visited 2024.08.01).

0 Ofcom(2023), Statement: Satellite Earth Station Network licences,
https://www.ofcom.org.uk/siteassets/resources/documents/consultations/category-2-6-weeks/261233-

satellite-earth-station-network-licences/associated-documents/satellite-earth-station-network-licences-

statement.pdf?v=330142.

61 Ofcom(2024), Ofcom System Information System,
https://www.ofcom.org.uk/spectrum/frequencies/spectrum-information-portal/ (last visited 2024.12.10).
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https://www.ofcom.org.uk/siteassets/resources/documents/consultations/category-2-6-weeks/261233-satellite-earth-station-network-licences/associated-documents/satellite-earth-station-network-licences-statement.pdf?v=330142
https://www.ofcom.org.uk/spectrum/frequencies/spectrum-information-portal/
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% Ofcom & ¥ T2 BHF 2oy » PHFREFP & F
ENF T A B S ) 2 4P M SRAE o Ofcom »+ 2023 # 10 @ 3 #
(Re MERTHIHFIL) HH> 2%, g 30@ oG A B PR
Z AR P o FIR PR F 73 4r 22 % F 0 Ofcom 3+ 37- &
ARTHEME FEHT (e Z 8 F 52 280 5 ) #itd 2N
THRFZFTHE TR N EER A A RATH (Next
Generation Wireless Broadband, NGWB ) -

Ofcom & $4 kATE M T HIFE RIFR LR * T FE7 i ff+
AR T R AR AR R B R R i
B a2 2 fgg o F]t Ofcom 4% BoAf 3 4 122 e

1. A HE T S H P (¢ (Flexible access ) » ki &
NGWB 5838 3 2 L2 5 i b PR F 7 s He o il gL 1t

2. FARMEER AP SN ARG A KBITE R R G
Led s S ST ERRES L e E Tl RN
Eﬂzfﬁﬁ;ﬁﬁﬂﬁ%’%{i NGWB Hjts % ’%\;fi(-&zr?ﬁ-% o

EREBT XH)) o

62 Ofcom(2023), Spectrum Management for Next Generation Wireless Broadband,
https://www.ofcom.org.uk/siteassets/resources/documents/spectrum/spectrum-management/spectrum-
management-for-next-generation-wireless-broadband/?v=330283 .
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k&g R RYE Gateway FUPR 2 PR IE * B 2h e o
FhFLEEEHTE T g2 prd Ofcom &7+ 3§
bl g SRR R R —"z ; & f Gateways F 13dpd%G R
PR ieiE2. NGSO ik ¢ %i8 i' ; & R Gateways >t 12 B ? p fzds 1
A l?@ﬁiﬂ Ofcom 7z %773 40 B ¥k 3K & 3 \ﬁf«’ Fakzo § FTHLE] 0 #-iE
P Ka g gLi8 (82 % » BB RERALH o A RBIFFHF B LR H
$uﬁwﬁ’*ﬂ?@lkg«J%%’%’”*FE$UE%ﬁ¢%f?hﬂ
R (I FHREHFE  BRT XY ) £ o

i’bl

(=) P Ofcom & & 7iF: ¥4 NGSO ¥ B2k ¢

Ofcom ** 2023 # & K I 2024 &£ #% 125 % #g (non-
geostationary )+ Ik & & RRH B EG > 2o £ ¥R E2EF S R FE
(Non-geostationary satellite orbit, NGSO ) 2 &k ¥ # % 148 B 2534 >
# N %@ 7 Kepler ~ Rivada ¥4 17 2 Starlink ¥ 3% ! %‘ { Gateway
PR R B oo

Ofcom ** 2024 # 3 * % # Rivada ¢ 3# NGSO .%P%E{;*%ﬁﬁi P
35 Rivada >+ 2023 # 8 * 25 p 4% 11 NGSO fpe# v -2 * Ka
#g B (27.5-27.8185 GHz ~ 28.4545-28.8265 GHz '/ % 29.5-30 GHz %
B BEG T SRR s A F R BRI A R S g
& #P—ﬁ&’é'l 3 {5 B AR 2 PRIE o E {4 Ofcom /& T 4% 4# Rivada #-F #
fuig kR R 0 ¥ Ofcom 325 Rivada £ 3 2 %3 2 4 % NGSO
%”LF!E:}? } ﬁ g2 H TR 4 o pt¢h Ofcom B— 35 pb k5w s

£ (4o Flesap s ERT X2 RHFGEFE T )

P SRR LY T M F I G AL ARG -

Ofcom *+ 2024 & 3 % 22 p % # Kepler ¥ 3 NGSO ¥ 1 7 &

2z >
B * g

% Rivada ¥ 3 NGSO # i34 P& 2 3%, T # % /R : Ofcom(2024), Statement: Rivada Space
Networks GmbH - application for non-geostationary earth station network licence,

https://www.ofcom.org.uk/cy/spectrum/space-and-satellites/rivada-space-networks-gmbh/ (last visited
2024.06.27).
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Bz R AR 2% Kepler 457 ® R 2 ¥ iFFh IRIr2
FPe o BT 2022 &£ 50 B A Y GHEF é 14-14.25GHz ~
27.5-27.8185 GHz ~ 28.4545-28.8265 GHz 4 2 29.5-30 GHz #g £ » &
ATHPY F2ZAF AR o b BF Kepler »7 00 ¢ 3¢ £ 5 BBV (7
M4 &k 10.6-10.7GHz #E 2 R T 2 2 4 > Wi § T+ -

Ofcom % & P T L LiF 2 v L AT AT A g ;%—"

Ofcom *+ 2024 & 4 » 26 p 3 * Starlink ¥ 3% & % { Gateway
HPE 4 AEA 2%, 08 5 Starlink ¢ & RPL 4 B NGSO
Gateway H{ > ERk P~ 4 BT 4 X RNEEE > & Ofcom ¥ £
FEE TR GRS B2 REE o ] Ofcom & ¢ FAER H R
FFdrim £ 73 ~ 27 A K NGSO ¢ 5e¥ Fa0 4 0 42 =% SpaceX ¥ 11 &2
KFEARPARIET H i SpaceX (REPEEEi MR e WS
Z Rk pFSpaceX & fz S { F ViR P EH ¢ 3242 NGSO PR
A % NGSO PR3 ~ GSO PRi314 2 & % 4p o A L2 7] T4BEL 1 % 5 -

e
et

() FR2024 E237F SR MR 1

# & Ofcom 2024 & 3 " % (2024/25 # 1 12+ % )

# Ofcom A k- ##F L7 E ﬁ””“ﬂii(ﬁri%ﬁé_ﬁ@f‘

BRH R RHIRIAZE SR ) TG 4 FRATRR RS £ 3
A % 2 1B

k¥

6 Kepler ¥ # NGSO ¥ 3£ 7 4 frafi B2 & L35@ ~ 2, F 4 %k  Ofcom(2024), Kepler
Communications Inc: application for NGSO earth station network licence,
https://www.ofcom.org.uk/siteassets/resources/documents/consultations/category-3-4-weeks/281181-
kepler-communications-inc-application/associated-documents/consultation-kepler-communications-
inc-application.pdf.

% Starlink ¥ 3## 1) % { Gateway $4 B2 3539 ¥ i, F# &k : Ofcom(2024), SpaceX application
for variation of a nongeostationary gateway licence,
https://www.ofcom.org.uk/siteassets/resources/documents/consultations/category-3-4-weeks/283714-
starlink-internet-services-limited-spacex-application/associated-documents/consultation-spacex-
application-ngso-gateway-licence-april24.pdf.
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GSO Satellite or NGSO System
Satellites communicate with stations
on the ground

Gateway earth station User terminals
earth station communicates with the terminals communicate with
satellite(s) in orbit satellite (s) in orbit

W 4-3 ~ Ofcom & I R L 1 % LI
FAL %R 1 Ofcom(2024)

FRAL 2 A7 QVAEERZEEMHEI T AL R ML
WEMERTHE I0GHzZ 4 3% > » 23 2 W= nt f ¢ (Federal
Communications Commission, FCC) ¢ #24g E #7 FL =5 Gateway
TRT A o ¥y S ERRARZ BIPREEZ Y & ﬁﬂ,3%$£4
BT M IT M R AR AP R L o Rt R R AR 2024
EOT 4P REFT2025 85T FF o

2. {28 GHz gateways 53§ < ¢ )

Ofcom *+ 2024 & 3 1 22 p 4 # ¥+ 27.5- 30 GHz # £ (28
GHz #7£) # * 3538 % % o Ofcom ** 2000 & 2 2008 # 28 GHz #
FOT P IRAL Y 2 A AE o R R R R g R R
AL E Y S F AR E N RN T AR R
W AR B2 R ¥ B H L Gateway @ % {39k Gk i

6 Ofcom(2024), Statement and consultation: Increasing use of the 27.5 — 30 GHz band ,
https://www.ofcom.org.uk/spectrum/space-and-satellites/increasing-use-of-the-27-5-t0-30-ghz-band/
(last visited 2024.11.20).
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2 P B R iR T o R 27.5-30 GHz #E £ (28 GHz) i
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Ofcom *+ 2023 # 2 * 7 p fc 3] Arqiva & 3 = @ 3% 11 & R { 22 28
GHz #F P~ 31R » AR fER * 27.8285-28.0525 GHz # F &2
28.8365-29.0605 GHz #f £ fie 4+ £ 448 MHz - Ofcom ** 2023 & 3 * 23
Pkl & Arqiva 2 % { iR #-H 5 s 2o 2026 & 7 ¢ o
FPF2023 #8 7 18 F i*u L3 ik Gateway i@ * Arqiva ff i 2 #73¥

Ofcom 1345 28 GHz #f £~ ~ fiz (28.0525-28.1645 GHz ~ 28.1925-
28.3045 GHz ~ 28.3325-28.4445 GHz ~ 29.0605-29.1725 GHz ~ 29.2005-
29.3125 GHz 4v 29.3405-29.4525 GHz) 2. 4 @##E £ 2 Arqiva Eﬁfﬁi
AE k> r 202 9 i Tk Gateway % ) #usg E Gateway (X A
¥ 7% % %, Permanent Earth station ) - %% ¥ 3@ [ ¥ 145 iF Ofcom 2L fe
#H L ik Gateway % % uif ik Gateway U PR Y 32 % { /i f2
I TN =

Satallite E E Satellite E E
gatewsy+ £ i E g giteway+ S8 | 28
otherfutwre €% I 8 & ather future E‘ E ; E
Lises v @ s
' ' - | : . |
275 27.8285 28,0525 284445 28.8365 29,0605 29,4525 30

B 4- 4 ~ Ofcom #& ) { #72. 28 GHz 3 &R $)
F# kiR Ofcom(2024)

3. (WFWhiTd?*R/FEERFHFRGFLILEE)

Ofcom *+ 2024 & 7 " % (fFh A% 2/iFL 2 @ FH K &
(D2D) 2 & Latc ) o3 & 113 B i 4 435 W D2D ik JRA32 Gk
(FERTAE LT R AR B 0 2024 F 11 7 20 P L AT 2 o

57 Ofcom(2024), Improving mobile connectivity from the sky and space,
https://www.ofcom.org.uk/siteassets/resources/documents/consultations/category-2-6-weeks/call-for-
input-improving-mobile-connectivity-from-the-sky-and-space/main-documents/call-for-input-
improving-mobile-connectivity-from-the-sky-and-space.pdf
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Bt RS~ D2D A PRI 0 T IR RRGEMZ B HT B G RR
M E T R R ERERET G S ¥V EHFL (75 R
32027 & EA 0 WG R K H 2 GHz MR L (T BRI Y 4 L E
PRI A o e SHCEF R DM T 2 5 Kg PR dofrEk (7

BRI A ARE BRI RFEE TR AR FR L GT
FHEAEE o N ERECHHY PREREZT M3 F o L RAER
2025 # A4 BRI R EFRAT o

(Z) TR Ofcom#F @A PMEFERpLRe

Ofcom »+ 2022 # 10 * 16 p 3 # & * & {7 % Yo 3 (Unmanned
Aircraft Systems, UAS )~ £ > & % ®d = 4k (Civil Aviation Authority,
CAA) f Féi % 22 e 3@ % scil > a Ofcom § 7 $2igie *
ERMTUMEEE o~ FHem A HF R WI-Fidg & 20064—’c<<£1
T 3R %) (Wireless Telegraphy Act, WT £ % ) % F & L BB 2. 03]
WeoiTE R A FFBEEE R P BARBRAT A N LITER
P EGREELEZ T RoARETLRE LR BETIER T A D
17 f g ] (Beyond visual line of sight, BVLOS ) « *+ & 137 &
AR E R PRI

By

-~

Satellite terminals

Satellite terminal

Licence exempt equipment : :

(mainly 2.4 GHz & 5 GHz)

Upto
400 ft i ! Mobile network Private/ dedicated
network

o« Operator (MNO)

r
¥ (((;))) ((t;)))

L] L

{:‘:;;; (I':lr:t:fsig:] Em'::;:t‘:i:\r:cl,;;m of Beyond Visual Line of Sight (BVLOS) International

New connectivity options set out in the June 2022 Consultation

B 4-5~ Ofcom & % 7k 3udg £ ~pdl2 7 20 f §£2 1 4
7R kR - Ofcom(2022), Spectrum for Unmanned Alrcraft Systems (UAS).
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Ofcom # 131 » 373 MY o> LR AR * BRTRE
Ofcom 35 & A WR A M5 F 2R A PRELHR T H
FHEH B PRI o

AJ: 5
( Earth Station in Motion, ESIM ) » » & 7 & % {7 ko i3 P

o Py £ 5 AF B 5o Ofcom ¥ g 3 4c 53 5 85 58 b
% (earth stations on mobile platforms, ESOMPs ) % #5 &5 ;% 3+

hon Y
G
P @3

;,3

G
MEAHEF AR RS ?ﬁ?éﬁféﬂ% » 2 E g Ku *fﬁﬁ;» (14-14.47
GHz) fv Ka #g £ (27.5-30 GHz) ¥ ¥ F4 7 rh: (37 4 i)
HP o ¥FimEerRamg = § FouFE A TR LA 14.47-
145 GHz #1F & * > 10 2 &% 2.6 GHz 47 42 8 » 4% 4 34 B 8y
(airborne UE transmissions ) » %] € i = &2z < i ¢ 4] (Air traffic
contro, ATC) § £+ 3> #x? LF N ERET P F ooy b2 @ﬁ%l e
2.6 GHz 4 £ -

Ofcom 4 A {7 % SLik ivH 2

‘FE\
S
B
Vq‘
a3
5
4
s
2
:ﬁ

M4 4-5mMT K '%&A"\E'PL*};F'WE""

245 -RABFAAETRLAATHEER

A% B
BAEU 2.85-22 MHz
VHF i 117.975-137 MHz

703-733 MHz (700 MHz #5 £ ) ;
832-862 MHz (800 MHz # £ ) ;
880-915 MHz (900 MHz #5 £ ) ;

°
°
°
T ® 1710-1781.7 MHz (1800 MHz #g £ ) ;
°
°
°

ok

1920-1980 MHz (2100 MHz #f £ ) ;
2350-2390 MHz (2.3 GHz#f <) ;
3410-3800 MHz(3.4-3.8 GHz #f &) °

FU R EFIRE B
( Air Traffic Control Transpond )

% 1; giﬁ'frfﬁi'}}i % % 4k 1030/1090 MHz

( Traffic Alert and Collision Avoidance System )
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- I B

%fﬁ%ﬁﬁ

( Airborne Collision Avoidance System )

BRI p diphE TAR

( Automatic Dependent Surveillance-Broadcast ) 1090 MHz

- GRPRICE

(Universal Access Transceiver ) 978 MHz

PRSP E R A

( Distance Measurement Equipment ) 960-1215 MHz

® 14-14.47 GHz ;
® 1525-1660.5 MHz ;
® 1980-2010 MHz ;

FERIRTLAR ® 27.5-27.8185 GHz ~ 28.4545-28.8265
GHz % 29.4625-30 GHz * *+ 1 #ij( 3
#3)-

2GHz # v o ~ &

(2 GHz Complementary Ground Compone ) 1980 -2010 MHz

ART B AR 4200-4400 MHz
F R 9300-9500 MHz
A2 % A H i 108-117.975 MHz

2 Z ¥ sz
REEE R

(Instrument Landing System ) 328.6-335.4 MHz

DI E R AR 1227.6-1600.99 MHz

2400-2483.5 MHz ;

g S 57-71 GHz »

26.96-27.28 MHz ;
34.945- 35.305 MHz ;
433.04- 434.79 MHz ;
458.5-459.5 MHz ;
862-870 MHz ;
2400-2483.5 MHz ;
5725-5875 MHz ;
24.150-24.250 GHz -

EFEHR §

R kR - Ofcom(2022), Spectrum for Unmanned Aircraft Systems (UAS) ~ # 3+
FRE
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ot TRR T TRRRAERZ B A BEF ‘?JE,”;’K}EB’»

\?\-\ 3

NN

AR EFLFT
(=) #F Ofcom #F F & -8 # ?ﬁa%ﬁ

# B Ofcom *T4F 3% ¢ % R §=453 2004 £ 11 ? > Ofcom gy i
Wik, % 168 iEE R 403 tEzRw > o2 (EATHH L RA)
( The Wireless Telegraphy ( Spectrum Trading ) Regulations 2004 ) - d
Ofcom &+ 3 < % 37 2 4p M 21| o 1345 Ofcom *t 2020 # 3 ? & A7
2220 (25 4g P ) (Trading Guidance Notes) %> #73# 2 4 % 4
s AEE R * R (Transfer) 42 F (Lease) = faA]5% o = iﬂ’ﬁxﬂ'
i R AN EITEZ RRAF F oo B AR 2
& J 3L v Ofcom » Ofcom 7 77 4 AT engt B S RER K - @ 2 T4 A

LAEBES S B Ofcom i 37 H1AE A 7§ EH B &I (dok

= it

224

THEBE ) OKEAT EEFTI AWM PFZEHR R 2T
Ao fF ¢ B iEAE R v R0

% Ofcom(2020), Trading Guidance Notes,
https://www.ofcom.org.uk/siteassets/resources/documents/manage-your-licence/spectrum-

trading/trading-guidance-notes.pdf?v=335392
9 e wh2r o
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=8 2R
-~ EFER2ZIFPM

FRERTHHD gLt f ¢ (Federal Communications
Commission, FCC ) # B %€ 7 ¥ 7 3 ¢ 3 % 4 ( National
Telecommunications and Information Administration, NTIA ) = W= R
FRSRAEHL T o5 B FERE AR R AT
AR A > R ESER Y RE T @ﬁi%]i EA %’%t“-f—f e
FIARABY EFTRF TR REY PR RER EE
2HE o

R

v

PUGEMEH TR Y ORE DRI RART YR AT T P
FEFROFRTER BAMGRERTHE I A (w2
(Federal ) | &2 T 2t 2k (Non-Federal ) | & #&#g 73] o £ ¢ » B4 fe
d NTIA ¥ % i@ FEE - B2 p 2 A% sy £ W2 po i 48
*ooom B Fepld FCCE § > Rg VR~ ¥ 2R G E 2

A2

BRIEY 2B A E R AT -

Z - B5G~6G T ZAHAMEEL B FRBEITEELRT R
(- BSG ~ 6G = 2 4§ A R

R0 FN 202340 21 pEF (6G BB SBRIT D
*feir 1+) (Principles for 6G : OPEN& RESILIENT BY DESIGN ) 0=
CRRA G HP BN SRR 6G R AT i@ BB PR BR e

BAc® B33 A RTZ & AR 8 S o

8t g F 22X RBFCC* ke p g #4ad (6G (76 i 21
PR e R d) T RN S AR (FRE] ¢ fd g

I

3

0 White House National Security Council(2023), Principles for 6G: OPEN & RESILIENT BY
DESIGN, https://www.openranpolicy.org/wp-content/uploads/2023/04/principles-for-6g.pdf

1 FCC(2023), Remarks of chairwoman Jessica Rosenworcel to the national science foundation*“6g:
open and resilient by design”, https://docs.fcc.gov/public/attachments/DOC-392792A1.pdf
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I AFRr 6G B 3 PR 7-16 GHz & 6G 1 & ¢ HiE > e
12.7-13.25GHz (KuBand) B £F& R > o 87 7 5 fad H - &

#. (Single Network Future ) Ap B A7 7 5 Bz Bociy B2 2 B
ITU 72023 &+ % & 5T~ ¢ (World Radiocommunication
Conference 2023, WRC-23) | 2% ¥ % - H ¢ (H - X k3§ (Single
Network Future ) 3+ % ) #-Z & (#Fh 273 6 i 20 G SRV L 1 1% §7 %
FRAERFHELAELE 27 TR -

(Z)RFrrepm: A hr 253 2ui}

EAPBRY LERD TRPERHE OET T E L £ AR R
B de BB A S AT 0 ¢ FE R ANCETE A L EE T
BAAHBKGHRP N FiEe B3 R ONATREEE E o 195 FCC eh
et AR ER & A ST 2 ffgt‘}i_?ﬁ;”'ﬁ&i‘anr‘i s, 5

Bor P ETIT RE A RS BRE A S AA LY S EOE B ES .

E’

TP EHE oE A BETF KO FCC &2 NTIA 11 2 £ R 5 =R
&y % % (Federal Aviation Administration, FAA ) 53 £ 7> £ | f&2#5
£ A LAt S GHz A ai- @ F 2 > T i - 9% B AP MR B iR
g oFCC 2024 # 8 % 29 p i 33 i (& A 8 % 5Li8 (F o 3
HLp] % g )( Spectrum Rules and Policies for the operation of Unmanned
Aircraft Systems) 2> % fie 5030-5091 MHz %ig L A 2 PR
P~ (Non-Networked Access, NNA ) 3 i1 * » 5 & A B vz 3 B %

BRI R T R o o

& ¥ 32 % % (Dynamic Frequency Management
wmmDmm)ﬁ%“?ﬁ& BEFFRAED UREFRET

b B pe S e & T 32 7 - DFMS § 12 % 5% iE 5
PR FERRERRORS Ao LRE BRI R T

2 FCC(2024), FCC Adopts Initial Rules for Uncrewed Aircraft Use in the 5 GHz Band,
https://www.fcc.gov/document/fcc-adopts-initial-rules-uncrewed-aircraft-use-5-ghz-band
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NI R B & > AR TR T OV kT S
AT T RS T LS %%vFCC?%&({iH% EREAR) W AT
A?_,T;iﬁ-:ﬁ‘-ﬂi‘a\i Part 88 -g}'-‘ﬁl- v gE = o Eﬁ?&ﬁﬁjﬁf%ﬁ%g/é%

BHEE HEER o
A P A AR R A PR e T A AR F e

E R

1. = Ep #3235 NNA 758 » 84

LI

pas)

5% K e® N NNA 3% (% £>FCC = DFMS # 32 & sud &
N T A o 444t 5040-5060 MHz 47 B2 4] TR 8~ s 4]
( Interim Access Mechanism, [AM ) o pt %4 5 3t BB AN %
REFHET AR T AT 5 NNA BFandie g
ER R E AR AR EFRE AN TR

o .
25 .

)
k.

(1) = FAA ¥ i 875 v FAARIY 3 ki
(€3 FIFIMT 5 5T BT FAA P32 A3 @ ¥ 424 o

(2) 2 ¢ 33 FCC: B FAA #8175 » ¥ &% ¢ » FCC i& {7
;L E ?’c » TR LPGTE ERAPR Y 2 o 4E
® FAAMHRIE P
® (i & NNA HjF s
® U EREP

peek o e s FokeE 0 DEMS k5t TAM 248 8 12
Bt o TAM A B BB H-F $5 5 0b > UL FOREER & T 4B R AT -
FCC ez = % A 425 {8 > ﬁi—ﬁ%}*féﬁii’éﬁé&ﬁﬁnﬁi ' It ;s NNA
EEPAE o TR T RPI A 22(s 25V F % > FCC & o2 Kf
b dE S AP B o
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7B OIAM P iR le & #-d & R T B A ( Wireless
Telecommunications Bureau, WTB ) 1243 FCC & 4 - # 4] 2>
Fdris g gAE o

2. FuHRF I NNA & G4 F 4 fe g 4 d)

F-¥11 0 DFEMS B 72 % SLfc* 15 chig a‘?, 3l » FCC 73t &
ALY FE AR Y RE O SMARPE AT

(1) M A et B

DFMS #-§ § NNA 3 (F 087 & & e Fli& ‘%"%E.F}i 5030-
5091 MHz » 3% @ #° f5 & fe 8 F1r iR TR h I p e ¥ 14 2 38 T2k
* o p pF > DFMS #-% %g?wg%atggsgtigi ) uggguﬁﬁgljé o

SRS L > FCC 5 NNA #itAh el * o1 10
MHz 4 £ (7 5040-5050 MHz #F £ ) » & 32 3% § 048 3 4 ) o
POk R oo JUERE T A gl 2y st sl 3 (Control
and Non-Payload Communications, CNPC) » Rt “,f 5 AT i\ * iAo
FCCapdi» A k¥ it § TR CH VR T AF b UFNT 8
722 CNPC * £ 2 3 iF o

13%_? NNA 3 (T 523 CNPC * 4 > H 3248 L5 id * F 2
Fh A E o AR ITIEARY A F RAFE R R b FCC
FRF AR ER (R R (R R T AT D IR (TR AR
BB FCC #12_& chm 37 ALFE 2 'M’»/Eﬁ%’}éﬁdiNNA R AN
( Concept of Operations, ConOps ) 14 % 4p b B4

(2) #ARES & RE £

% VAR A REERE FCC 214 # 5' {7 ¢ 'LZ%’:‘
ﬁﬂmAﬁai% RIR L 977 KA F L8 FCC a3k 3%
AR MFEEE A AR M PN E R o
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bR G > FCC & & NNA % (730 % 3§ /7 RTCA
DO-362A H et > & 3588 78 5 MR F] 2 & h g SUE %
i 4k 1 S

3 B DFMS ?ﬂﬂ_,, Sz 3% 17 » FCC #-% 3.5 GHz #g B e
#7 3% FP~ % % (Spectrum Access System, SAS) Ho7% i& (7 AR 3 4
fel? 12 o H3EWH 7 445F & A 84k T FCC 242 DFMS
4 F A N R R o

PR
S4BT

5 EGEFEAE B B I AT FRPRAESH 0 FCC Fp3- #3248 § 7
DFMS s S Bf 48 > 25 i RF & 5 10 & PR7E
£% BE 22 FAASNTIA 2 2 6 Ap B 843> & 10 Ak

2 AfREipM2AHERARY @

FCC* 2024 & 3% 14 p gz #g* 23k £ (H - R ke
T4 vk F 2% (Single Network Future: Supplemental Coverage from
Space)) ¥ ILRHF (1T A SCSHZIE Yo pimiE 2 g% g it i
AFEFEE G RBEF LR DG T RFAG A pes ¥ 6 JRIF2 A
B

HrRERFEY 2 TRENEY PREDRRR FIRAETH g
G EREE G CURH T AT B ERAPIALET R EF D
EIE UM BERBRPN PO ERRGEZ P o AT LREE

RS B S 30 pAzd ok

8 FCC(2024), FCC Advances Supplemental Coverage from Space Framework,
https://www.fcc.gov/document/fcc-advances-supplemental-coverage-space-framework-0
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Z A JJ;%:(SCS):Lkgﬁé‘r W@ P m Rk E 2o
¥ B (7R URAE o £ 4 A=t 22 2 SCS #7i2% » FCC 4 10T
ZHER 2%?';;5 Pk

1. #%"iﬂpijl*#@ / ‘%j‘?étit”’ﬁijg»s Vg _‘ﬁ‘z};é—_
P/L*’V’ _r)%%;u@.s

2. Jaw RAE A2 A LM R ERS LS 2 TAR 2 DI
w o
F

3. BB F7 8 W AIRTE (60 W8 £ BT RS ox gl e 2 1R
}’E%Ql’o

(= )R =igf

Kﬂﬁﬂéﬁiﬁﬁ$@ﬁ% ATy I Il N &
WA ML R B MR o KA R L D IR o
Y, —k ﬂ?# 4 % ’}’E--t- Z‘”ﬂ}’lﬂ ﬁoﬁ HNQ%I—"’J r‘g '.#.jﬂ. ﬁFRzZ~7 Jf? P«g-:}’%

* 5 %84 SpaceX ~ AST SpaceMoblle £ Lynk % = J_Et'] FhEER
FI* Fhi AAE IR EFE B @ £ 8 (Directto Device, D2D ) JR 5%
B AT e T

® 600 MHz : 614—652 MHz ~ 663—698 MHz
® 700 MHz : 698—769 MHz ~ 775—799 MHz ~ 805—806 MHz
® 3800 MHz : 824—849 MHz ~ 869—894 MHz

® i A i 2 PRF*+ (Personal Communication Service, PCS) @ 1850—
1915 MHz ~ 1930—1995 MHz

® Effam PRF+ (Advanced Wireless Service, AWS ) 2. H#E £ -
1915—1920 MHz ~ 1995—2000 MHz
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fJ-Jii—Fz’fF'ﬂﬂ‘;(‘}};P-F)\’FCCZ\ ﬂjﬂ—ﬁﬂ]hl‘%?lﬁ#—%'}tﬁ-&’io
¢ 0% SCS #iTXFIH s % i F3pF > SCS ¥R ™7
FCC #% & %38 o

(=)? i
£-$1 SCS {22 ¥ §if 8+ FOC 4311 T 111

1. SCS #H T "I fp > B FI3F# (Geographically Independent
Area, GIA )

SRVERERSTAL ERT FE2 T FCC HE
B 2% 5 (Geographically Independent Area, GIA ) #& i& SCS
it e FEEMAd (CONUS) frfdiide ~ % ~ 2 R
T R SRL/ZREREE S ME/M BT HRHEE N B oo Y
AR E RN ALY 47 B R AE F 25 & 4 e

Hib SCS H VL Wk §ERF A58 5 j ool et B R
vh e FCC# % SCSH=2 Y 2w » fFh ¥ @[ F & ¥ & JRIr

FEASRHATERL BT R RN F RS TR E
as%mwauaﬁ%ﬁ: . GIA % % § ) -

2. BEEIERY 258 L 2 HITHE

FPp 2 B2 50 2 R P 582 R RE i 3
TEANBREPLRBLFEEYER > FPEE 25 &5 2 HEFH
Porh=t v 2 SCSH23E @ » % e # #ig 7k (Geostationary
orbit, GSO ) ¢ 2L # #Lig % (Non-Geostationary Orbit, NGSO )

2422 ¢ 5 g - SCS kT2 ik FEF T ¢
Fg TP A e AL F 25 &% kTR ugg@%\ﬁm -]
7538 2 (Mobile Satellite Service, MSS) 2. SCS #f 3% - ’
wh PERE» FCC 2y a3 »Oif s il frgt ¥ g):;—o x5
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PO MFERE E LR R
Authority, FirstNet) z. P ¢h > Fh Y E@F P F#H 2 601 2% T &
MEAEF g 3, o T FCCH % -

( First Responder Network

3. BIT L CRE

FCC %% RFZN24% 47 FT BRE ¥ 25 8 37# » 55 37
g (25.115(q) ~25.125(e) )+ " & i * >> SCS P 2 3 6 K %
ﬁﬁ%ﬁ%%%%$1$rﬁﬁiﬁéﬁﬁyjﬁgFaxmi
F 7% 7 (The Office of Engineering and Technology, OET ) %
By P sdio s ¥ 6 PRI A PUEEE 2 FCC HF
RPEL IO FZRF R EREFTFE T LA BFTH RIS 25
RIESE S S

(2)¥ 6 Rix ¥ &ir

%Jﬁﬁ»ﬁﬁﬂ’ﬁiiEmSF 2k FEFEE G R
¥ ﬂxﬁ&mb T PRI 2RE RN 47 —;;‘:;: 9.3 & H7_
# 2 SCS # i72_# & FRzZ»“:L BT 011 & 4% o

sy
Q
@
beits
A
)

KS&?—*@%B%%r%*ﬁﬂ%ﬁﬁﬁ’ﬁﬂ%ﬁTéﬂ
PUPRFR 0 UL ISP R E IR E 2 M G B | Hp FCC A
ﬁﬁ#iﬁ#ﬂﬂﬁ%@wﬁ H &8 SCS 4k (T3 % ﬁﬁm9nT
ErrelBa @i a2z Pt 4 o b oo Pliz‘r&?# JBrE T B8 SCS # i
—,9Hé?%ﬁﬂﬁﬁﬁﬁﬁﬂ?%ﬂfw~&§£*ﬂ%%ﬁiaﬁéﬁ
S £ % > w2 (Public Safety Answering Point, PSAP ) » ™ g i &
BT o PSAP au Jg B awdRfret e g TN 2 F R
WpE T T 4R B & DO PR AR o

\%

=g by

PR E R 2 G RBE e FCC 22 & R4 7 2

‘i:

4 FCC(2024), FCC Application for Radio Service Authorization,
https://www.fcc.gov/sites/default/files/fcc-form-601.pdf
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et
72}

#H SCS #&d#drim @i 911 FF +fr 3 £ PSAP I &
FE[AEE T B g R EF R TR - PEFED
Fob il % 2F SCS I 2P~ -

FMGEE § O hAp M R e 2 FCC A4 L MR-
Ra o FCCE ¥+ it Za24=dr > 4 & FEA T & A7 !

1. =i SCS 4 # 911 '11’3‘ & FR7%

7)“‘

5. i* SCS g2 ’T‘%Fiﬁﬂ ek W ’FCCJI#E@%?:ET%%&

B2 ep B @ IRAE > AR R 911 R K enin B AL aE
FEd BEI AR REAE ot B g AR FI I LS NGD
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management-telecommunications/en/spectrum-allocation/spectrum-outlook-2023-2027

T A EENE G REThO " - All rights reserved
%104 F
TELECOM TECHNOLOGY CENTER http://WWW,ttC,OI‘g,tW


https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/spectrum-allocation/spectrum-outlook-2023-2027
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/spectrum-allocation/spectrum-outlook-2023-2027

B 148~ 2 ¢ SISED B 2 4EHE 1 ¥ 4.0 hBsEE S InA
BAm s PR A FEDE R 0 AP A E S D IF o 3 e iplt
B2AS RFIERF CBERCEEREY DL ITRG
<1&ﬁﬁi%fﬁ$£ﬁ’jﬁﬁﬁ§%“&%ﬁf R4 o 51 R
SR FHeniEE 5 ISED 305 3857 o d AR - AE g 1T

BB R RS o 00 2 BRI R D T o i i
* oo E g K ISED R4 W F L B (4 #p‘% ) feiim s 1 (4o
AP RPRIFRP)) IR AR L AR S AR AT - )
FIPRTHAERE (¢ BFREHfrRiEE %) O S 37% 2 fehg * = @

* o

—

4.0 ehig AnsRde 4 frdide o Fbo L 32 4 o e (1oT)
7};@_?_.“1—."_/3”.\/'5‘3"7“ F B E RPETE F' £ Z Fx (AR 3 eV
P e 35T Y AR T R T R % ki
s FAER Y P B RAREE 5G E - A2H R AT
PR E o aul F e o O MEES X 2H IR &Y

3 #
TR AR OT RFETIR FY > WP H ARG RELEE G &
e kR R 2 R o ISED i » MH#A I AFE RS LE 4
%ﬁ%ﬁmﬁ%é% REPAFHAERNZT I HT R L2 A ¥

e

- HAp g AEH > R IR Ry ‘@im‘iﬁ’ﬁiﬂ\%%%‘;;‘f{r

%Eﬁé_’%ﬁ”}f"fféﬂf% CRLR Dx IRy R RBRHEBRET Ko

—BLE B AEETERER ST UETALERHFES 2T IR
%#f B A AR AP R T

CE R AR TR ENE Y R B AFHT D IR S p
Bo it SR A oA (T BT WRET #E%T.ik°w%’
i3

A T
H @ﬁfrﬂ—’—'* ﬁmﬁ S TR ?Ifﬂ_ﬁ MR engg 4 o

A EENE G REThO " - All rights reserved
F#105F
TELECOM TECHNOLOGY CENTER http://WWW,ttC,OI‘g,tW



ISED i SEAFH K BF LR ELE A EF Lo miFZER"
R e = | :FZZ*’"LF@“”*LF‘?'BE/E""?"% TZeo 2B EFLF 2 %
EOLPRADLEREE (FR R IR FRAHEYE - {
R IR S S Eales o E

2. MRABI - REB AR A

LR AT 2 ¢ o ISED A SE4E T § 13 EL 05 0 R

fel AT REFTLARE X EFTHFRTLATD LA FE 4 £
CRHE R B2 E MR o ISED AT AR BiRAR
SIS RN S RS2 SR

'
poo i PRAFERBRE LG L PR TERS G FEF LR

ISED 322 Ak 27 { 51 (TR BT P58 Fengd o 4y
Lo h g R AgFR P bz B2RUEFRET F L7 5
AR R HEY BB 4 R ATRIEE G RE & 50
ii?@)‘l‘?ﬁ%" Tt > ISED #RE) %% ﬁ} e F R I ST
HiF
&

b

TNl ALEI FIZ AR M 4 o gt b AR R R L i 6 0 Bldest
AR FRRENS VIR EF R R EFRCT AEETR
i I

B BB TR T L AR £ #-¢ > ISED # &4F % £ 46
2RO BLIAEOO P Ao R AT RBET R (L pd uEH
R L] < . BF BT R

NN Sl N 3 SR AP = S > 2 18 £ ML = oF i SRS U
ISED #3534 frFx’E AT AR o R IR B I 0 2R
[FR lf“;}*—%a ﬁilﬁ’ﬁﬁéﬁ’%@ﬁﬂﬁhtﬁéi§:2019ﬁ6’9{1”:

T A EENE G REThO " - All rights reserved
F 106 F
TELECOM TECHNOLOGY CENTER http://WWW,ttC,OI‘g,tW



(SLPB-003-19 B>t ® o A4ps 0 L 42 5G 2 4-2) 77~ 2023 &

500 o e (ML MR B EEE Sk (£ 0 3900-3980
MHz #F £ 12 % 284 26~ 28 4o 38 GHz #7 £ )) 8 i% 53 & 2hsn s
MRBPEEAR BLIAALPEENLEY 2 A 2FLE ANBEF

i?%ﬁﬁ%ﬁﬁﬁ%’ﬁ%iﬁ@mgﬁﬁﬁﬁiﬁ&ﬁﬁzo
(=) RFRBATEEN
1L RAPLERRR

ISED »tH (2023 &~2027 #AFE ) ¥ P » #5420
FAF T R AT SR R B A RRAR g B
(IoT) 3 & » b4 3% 5 5 ¥ (7 6 PRAHE i 4 & [oT 2= %
* 3B PG B «P*fg_frg”g@] PR g o i PRIEE-E 5G MR- A2
FRGAFTORTEY R Elferuid F R A o Y o g A
FER R B PR A RRESEAE P FEARR

Pafte et o @A WE LAt L HBRIFE (bl4e 24

GHz fv 5GHz #E ) p @ * > ¥ ¥ 7

ISED "3 A AHBER AE ARG B ARG o £ %G

ﬁ%%ﬁ%ﬁi%{&%%&}&a%’é%%%#A%m%ﬁ
ZREFAEISED & A ATV HEE T 0 ¢ BB E A Y

4ok AT ARM E R o R R o B & A R R R

AR BT B RAHE

ISED » % 2 & % et E& g A ¥ Aph o bldo &

" ISED(2019), Decision on Releasing Millimetre Wave Spectrum to Support 5G, https://ised-
isde.canada.ca/site/spectrum-management-telecommunications/en/learn-more/key-
documents/consultations/decision-releasing-millimetre-wave-spectrum-support-5g (last visited
2024.11.05).

8 ISED (2023), Decision on a Non-Competitive Local Licensing Framework, Including Spectrum in
the 3900-3980 MHz Band and Portions of the 26, 28 and 38 GHz Bands, https://ised-
isde.canada.ca/site/spectrum-management-
telecommunications/sites/default/files/attachments/2023/ncldecisionpaper2023-en-v2023jun.pdf

A EENE G REThO " - All rights reserved
#107F
TELECOM TECHNOLOGY CENTER http://WWW,ttC_OI‘g,tW


https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/learn-more/key-documents/consultations/decision-releasing-millimetre-wave-spectrum-support-5g
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/learn-more/key-documents/consultations/decision-releasing-millimetre-wave-spectrum-support-5g
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/learn-more/key-documents/consultations/decision-releasing-millimetre-wave-spectrum-support-5g
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/sites/default/files/attachments/2023/ncldecisionpaper2023-en-v2023jun.pdf
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/sites/default/files/attachments/2023/ncldecisionpaper2023-en-v2023jun.pdf
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/sites/default/files/attachments/2023/ncldecisionpaper2023-en-v2023jun.pdf

FRFHP R LT R E PR ER  AAEK SR
HEENLEICEOEE I S-S R 180 RN LR S
ISED v ## B3 v $BHFTHRAFABLELETRY L4
HE > @ 3P FERLER > IR FRAEREE R

2. B&* %7%|: Ligado Canada ¥ 3%
1) #F#P

4 H e e o5 (7 F & 2 PR+ 2 ( Ancillary Terrestrial
Commponet, ATC) ¥ 324> > 7 L 1130 A& ISED *t 2004 &5 %
# (RP-023 5 3 o4 4 & wﬁaﬁkzzw LR 750 IRIE A 5
3 2 2 PR e ) (Spectrum and Licensing Policy to Permit Ancillary
Terrestrial Mobile Services as Part of Mobile-Satellite Service
Offerings ) ¥ » FHiEZMHZ2 FRITKE BB ATC 85 MSS
2. A2 FH L ATC Fd it 22z e & L #g 2 (1525-1559
MHz {v 1626.5-1660.5 MHz ) ~ 2 GHz #g £~ (2000-2020 MHz 4+
2180 MHz-2200 MHz )% LEO #g£<(1610-1626.5 MHz F= 2483.5-
2500 MHz ) i#& T2 MSS 4§ % Lfa‘%lf‘*ﬁ,%}%' B o %gfs » RP-023
& 2014 #:Ei7 Y Fro %"'J",/TT AT ** & 2GHz Ag Bz @ * » iz 2014
FERP-023 237 A { FrH A E G ATC T o

195 2014 £ 5< A RP-023 » ATC [k 52 % & & MSS e fech
dn TAFFE P F L OMSS e SRkl o 3¢ L ]k W
At At £ % fFER R E gjal"ﬂﬂfr’}ﬂij& T BN i# T RP-023 & 3T
ATC ¥ &> MSS» ¥ ATC ¥ R PFEGES (S
B i 2 ATC $epeid 212 %fg,xw od p4¥ B 5 ISED ¥ &
T3 MMS itz ATC v 32252 GHz #f < H Jhi% 53 o PRI
MR R R R s MMS £ X e 3 B IR o

(2) %7

A EENE G REThO " - All rights reserved
ITC 51087
TELECOM TECHNOLOGY CENTER http://WWW,ttC,OI‘g,tW



Ligado Canada 5 1997 # = = e £ % ik T8 IRAEEF >
Ligado Canada *+ 2022 # 6 ? = ISED #& !\ ¥ 3> 3R Ligado
Canada z. MSS fFkh #ri¢ * 2. L #FE 1526—1536 MHz ~ 1627.5-
1637.5MHz % 1646.5-1656.5 MHz #g £ * % ATC - Ligado /& 3+ &
BH BB 2 3RAe MSS #E e ks B g (THIRIER Y 0 ¥R
R ISED # * # W FCC 2 2020 & ¢ £ fedzfE ? $>+ Ligado #4
% { Y i % (FCC 2048, Ligado Amendment to License

Modification Applications ) # %8 s 1238 (¥ 4§ % Hjheh 7o

ES IR ngado Canada - H MSS #7 £ 7730 MHz # 1= % 3 i@ &

BY g G {76 2 PRA32 ¥ 3 (Ancillary Terrestrial Commponet, 1
THAATC ¥ % ) ISEDui - "EFAAHwie » ATC B © &5
T EREFEE > {FT{E Eendicdpil § ATC o+ ¢ I gt
Be* ¢ F{ B R aEF oy s W g2 L3 ek ATC &
B iten ] A F Ak R FE 2 et BRSO

5 % * LTE %8> Ligado #7& Fi&¢ * g gL 2 Hjie> #5 3% 5 &
P R-L LTSGR REBRE{IHELTIE TV REL &
PR%@-%’E?’ o pF e R4 H MSS 4 ¥ 2 PRIFPN F o e it F] 5 MSS
21 ATC ¥ 6 JRF*¥2. B erid 307 iy i3 2 H 9 4p ARAF FR &\ pRA% 2.+

# 0 # ¥ Ligado ehig ¥ 3= I] 7 FEER

=

B2t £ & FCC »% 2020 # ¢ ju3F Ligado Canada - # #{%fe
5 MSS #E3# 2 — R4 B H s G (760 JRTE 0 AE(S FCC e 3
kA BRI G FE A NTIA - 465 540 M BIA 2 33k
B 0 & R FCC 44 Lingado 357 & 4 o

9 ISED(2023), Decision on the Notice of Application Received from Ligado Networks (Canada) Inc.
for Ancillary Terrestrial Component (ATC) Authority in the L-Band. https://ised-
isde.canada.ca/site/spectrum-management-telecommunications/en/spectrum-allocation/decision-notice-
application-received-ligado-networks-canada-inc-ancillary-terrestrial-component-atc (last visited
2024.11.05).
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ISED # SMCS PR#+4L 5 MSS f#Fh jx = PRIF2_ G PR L > B
SMCSt22 @ » fFh Bt % R AL LT * (ol SHE (P o e B
W F AR BHREET AT ) BEFE E R
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® 777-787 MHz ® 746-756 MHz
800MHz Cellular 824-849 MHz 869-894 MHz
ErE & MPRFE-1 (AWS-1) | 1710-1755 MHz 2110-2155 MHz
P & MPRFE-3 (AWS-3) | 1755-1780 MHz 2155-2180 MHz
TR A 2 PRFE (PCS) | 1850-1915 MHz 1930-1995 MHz
WCS 2305-2320 MHz 2345-2360 MHz

® 2500-2570 MHz ® 2620-2690 MHz
2500 MHz

® 2570-2620 MHz ® 2570-2620 MHz
3500 MHz 2450-2650 MHz 3450-3650 MHz
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FREAcE S PR B B (T GARE > ISED &
FERBAREED JITHEA2ZE B VP F R PR KRG
w0 F ik SMCS R L30T 7 AAf £

® 600 MHz #f £ : 617-652 MHz/ 663-698 MHz ;

700 MHz # £< : 698-756 MHz 4 777-787 MHz ;

800 MHz Cellular #7 £ : 824-849 MHz / 869-894 MHz ;
PCS #g £ © 1850-1915 MHz / 1930-1995 MHz ;

AWS-1 #g £ © 1710-1755 MHz / 2110-2155 MHz ;
AWS-3 #f £ ¢ 1755-1780 MHz / 2155-2180 MHz °

f4e £ X 4f & & fe & (Canadian Table of Frequency Allocations

(2022) ,CTFA) ¥ » & SMCS alﬁ TP O R TR PRI IR LR

B 2o ISED % 3B s1%r3t 4 £ X 4 5 A fie & 373 MSS = & # 32 4 fie Y
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B et 4o

ISED 4L3] SMCS {228 i 4r £ % pAgc&E B3 2025 # 4 7 1 p 4
ﬁ’ziiﬂiwﬁéﬁﬁéﬁ&mﬁfﬂ’&%+#4muwa
ISED #t 1% % f2pF 452 4# (Interim authorizations ) = ¢ ** SMCS {22 4,
RF {8 PRARS E B i 0 ISED ARG % K47 8 IR £ 4 friFk
FEEH 2 BHFFRIFRR 2 3 3% SMCS g R R 2 3R ~ & 4
A fiv

SMCS et B end B rFfe > ¥ 2 3R % 7% B o Flpt > ISED
B Toplyr SMCS 4p M RS IcRp 3 B » ¥ #0E @ rehd g 7
% 5% » SMCS {22 i = friz e A ken{ 479 o

(=) (CPC-2-1-23 ¥ & £ M BeAEFRE ) KERP

g £ 2023 & 8 ¥ RTIE K2 <<CPC-2-1-23 oo EIME R
Ry g A2 B ) 2 UGB BRAIRE o K i%%lli:c’#*i%%’ﬁ &
Bk oM LFY - 3 AEERR R OH FRAEAE G 0 B H 30

AR MR ERERY A m—,ﬁiw%* AR 230 34
@ﬁﬁg—g’-% _%. E\;:E: o F‘_ I/T%Pﬁ‘jvz’fg%y - 3 mﬂ’};?—;‘g- rrV" A ,F‘ ’F‘llfji
TLiFAw ISED ¥ i hifum - & & £ F & CPC-2-1-23 ¥ 5

8 ISED(2024), CPC-2-1-23 — Licensing Procedure for Spectrum Licences for Terrestrial Services,
https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/learn-more/key-
documents/procedures/client-procedures-circulars-cpc/cpc-2-1-23-licensing-procedure-spectrum-
licences-terrestrial-services (last visited 2024.12.15).
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(Ancillary Terrestrial Component, ATC ) 4 Be 22 fFh {7 &5 3544
i * 2000-2020 MHz = 2180-2200 MHz & @#4g £ > 7 I £ 4o dx
%2 2GHz 1 > 2 E®A 5 A{-c B A B wH
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BERAERA A A Bt £ 4 2 E WA R ARG o R s
SRR IR Ft o de £ 5 1 EINERY B X EAp R AT AR T
BT OATC # B3 4 E8& 2000-2020 MHz #EE 17 5 0 5 + (7
Faape sl ATC e RIS Z R Bk AR BET > 20 8
W eISEDRR G 5 7 B tde £ < B ek (T E ORI E B RD
I MSS JRIFE B G (7803 G RAF N £ B B e TPt ATC #
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AL kR - ISED(2024), CPC-2-1-23 — Licensing Procedure for Spectrum Licences

for Terrestrial Services
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ISED 4z 3| ¥ 35fs » #-A{7d RBEELFHHERED 4 4 chif
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THANCLHAR)RLEAEF DEF g ¥
FRRBEH RINE T LG R RPOEEE 2 0 NCL 2
BIEEd ¥ SR L R RREH P H R AT 2 TR
*?ﬁi MR » R 2 ¥ iFs? POEERD o B G0 HGEAE IR
B3z o NCL B2 2E » R RSB 5 2 1 L_A:i* e pEER R B
& NCL*{%i#&%tgF-g%m&g% PR B R EEE S S
2022 # 8 7 » ISED 4% NCL # B #4538 & Roaxzg it % » ¥ 5% 2%
#-H O+ +r 3900-3980 MHz #f £~ (f§ £ 3900 MHz ’fﬁ-ﬁi) A IR A
2. 26 GHz ~ 28 GHz v 38 GHz #g £ > 16322023 & 5 % o # [ jiat 2t
A MR B REEZE AT # 35 3900-3980 MHz #EEC 01 & RA 26~
28 4o 38 GHz #74 | ¥ « NCL #4 fe i 5 rif'JiFRﬁ»J R pie 7
fodd ZHPITR R RE CFHAFAPZAFN - AFFEEF
F32_F 55 & o ISED #-9 %6 p #3248 % S Bk AP o~ NCL #2148
T2 Wenii oy MIREE4E R HBAFF 4 fl* NCL # g @ps

licensing framwork, !«

\

£ 7% o NCL AV U AERERFR iz > 2wt
T3 @ H R "4?*ﬁfi%%ﬁﬁéﬁiﬁﬁiﬂﬁﬁ?ﬁi°

A k> ISED #-f ¥+H © ﬁﬁﬁkxifﬂt{»v}ﬁg\ { 3754 #4:P NCL =

2 R BRE T i,

8 ISED(2023), Decision on a Non-Competitive Local Licensing Framework, Including Spectrum in
the 3900-3980 MHz Band and Portions of the 26, 28 and 38 GHz Bands. https://ised-
isde.canada.ca/site/spectrum-management-telecommunications/en/spectrum-allocation/decision-non-
competitive-local-licensing-framework-including-spectrum-3900-3980-mhz-band-and (last visited
2024.11.05).
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JHMIC) 2 p 2N TS f FERZHTTC RIA
G ATE > e i 2 FRE R EARTRE
R4 (& AT 2 ) (Radio Act)
4 iEe WA E Y GO R A E
2 iFFE IR A fe Ll AR Y

ﬂ)

\4

FIAEH o ¢ A kRS
BRI AT 2 ¥ 26 155 26-

R o
= ~ B5G 6G T ZMEHRIIFREZ T REATEHFRT R
(=) BSG~6G ™ 2 4Rl § 2

PARGBYF 2FF (XL e 4d ) (Frequency
Reorganization Action Plan ) » ¥ & 3R % 47 3 05 »cf| * 42 & 22 & 4
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8 1 3% %% (2023), Frequency Reorganization Action Plan (FY2023 version)
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3. WAEHKFERIFLAT H A

195 P AR A Hyoea g ] et 2022 E 3 0 mE G (R
R B FEEL (P AR FEOEEER 6 A HEE))
Bk LFp ARE A F R A g BHEE S (77.1 MHz - 78.8
MHz) » 2022 # 6 % 9% bl L3 %% (T L2 gk r o

$H30 45 0O (95 1 108 MHz) > FF3-76.2028 # 427 & 2 B §
MFILEM B 45 X chdf B 13l FM B 3k b 3 e (T I
F RS S £ 5 %R -

$T 4 B AT A (207.5-222 MHz) » 1335 2019 & 4 7 3 # ¢h (V-
High #ff @ * Je {28 ) B AP w4 MR IR 5
U R G MPRIFH B fE R R o

I5 2002 & 6 1 5 F h (BB AL BR AL ) R AT )
PR ) RERRF LR ER RIS BT B s
HFT L )M R TR G SR 0 R 5B O S BT
B A UEEE R A S B EE R T oo

Fytn X T ERERT (0MHzAEE » BH* 2R 45 k%) p
AR B e 0% P B (early migration ) o 3 3N Fads  up| £
T% > Pl E 212022 pApc& B T714 MHz 1 T 2 RTHAFHF v * &
# 4 | (Survey of Actual Radio Spectrum Utilization (714 MHz or less) )
PR AR T A It AR G Ry 0 (41T 2024 Mt E R B A

RS NEEF F AR T RA il i Ap B AR A

AR TER A B FERF TUNG R Ak VHF B

F 6 F IR A P B o T 0 Sp) 2022 Mt E R
"714MHz 1T g RTHHFF R FAE Y R SRAT R %
Flr 2R LY RABRE S L ATERTEG 3] SHFH UG
mOREEOwRL S P ARRBATREALEEP > T SRR 2025 £
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AL RETEESKED Y o Hp 2023 Pt E B A B
PHEAAPHARIAFELRT T -

(=) B FRBATEHT
1. B&* %6|- : Space Compass

p AfgFkhk BB SKY Perfect JSAT 22p A3 5 ¥ NTT & B>
2022 # 47 26 p 27 & F > 2B &L o @ Space Compass © Space
Compass #&%'J%f o druig ik s SRR FEE M B AT R 2

Fh B L35 g (Space Integrated Computing Network ) °

Space Compass ¥ 3% 18 ) fuig Fk 52 1L - SRR R4
e R R By g 45 PR 7% (optical data relay service ) » #% i+ B i# #cdy
@%‘]Fﬁiﬁ o K-le o HLiE 2 Mg Fh ffé‘ 5 % 7 EPB (Space
RAN) > Space Compass + 3| * F 5 T F > & & 10 B3 PR
32 o

2023 # % > Space Compass Z et £ F B F B+ - 3 #4585

o P B R4t NTT ¥ Microsoft *t 2019 #iF = eh v B - 7]
0w 7 R4S kEE R A F K2R > Space Compass fr
Microsoft + 4 HFE L A2 FE > FhRE TP WL >
PG RERZHEOEE TR EH e R E R e BH e o X
AR BN AR BT BEIIF G 2B ESE s
Tz EE (space onboard edge computing ) F B4t fE AL 4
RAE > ik~ ERRE > s L EDFTAFRZETRER o

Space Compass ** 2023 # % = TEHFFE e 4 L i1 28

(LR CLITER VPP SR P RE L R
% Azure Orbital Space SDK #ic 48 B % £ 285 B g g * #2585 » B 7 %

8 Stephen Kitay(2022), Any developer can be a space developer with the new Azure Orbital Space
SDK, https://azure.microsoft.com/ja-jp/blog/any-developer-can-be-a-space-developer-with-the-new-
azure-orbital-space-sdk/ (last visited 2024.11.05).
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s

ZEGWPEL Y 2 1 TR o TpdatkiplitF L% E Ry
- B % 5| > 47 Loft Orbital Solutions Inc. FE%: YAM6 1} #uF &
TR EEHT 0 EEE © 32024 £ 30 2w P B o

Space Compass #-#F p ik g + #2 L 3 %84 2
iv‘cﬁ F R TR F A AT SRR B
B z#«'f | # “'rvp:'% Floptob s F v @4 #fs ST G E LR

et A i R Ao 2 AR AT R R & o

2. RABLBRTHE R TEIE AMEF SRR

Ej“?ﬁUAV%IE‘J_U%?f‘?%JilSOQ?;%AJ\E‘}’1502%_1‘1“?1
UAV/P§ B2 2 e E KT
AZHE 100 = 5o fhjg A SR F R AE f&’@ﬂd#&wﬁﬁ«%ﬁﬁ“oaﬁii
PR RFE S RPAYR T
CREE R RRE LR F T

23 UAV & 150 28 0 F 4o % 24 seenig * (73
MWEL > P ARTEE 2 IR FRET2023 £ 1 7 F 4 (2022 £ &
Fre A ded 2k sd R 382 ) % 1 & 53¢ LTE-Advanced {r 5G
NR i suehfLjisik i %“—JJ EREZHRBETOR/T cFEIRY FHT
EEER R - % A 150 2 ¢ 12+ fo FDD-NR 3 3\ g * o

AR A P T M AT B Y 150 2 ' @ % (36T B R R o
B RSP c TR ARSI 6 TH T

,11

e R
e FR o EL SR L o2l (= £ T B o 7 Y .
PROPETFR T HEFNEAER L E AR Z R IR AR AL

@ LiTE IR FHTEF ifﬁéﬂﬁll mmg/-g v e dF |
MEASTARBIOFE ﬁs:] % ¥.(Intelligent Transportation
System, ITS ) ~ j& % #4728 5] (Radio Frequency Identification,

RFID)~ § %% ~ 8RTHEZT R - BLEFITHE R

8w ix % (2023) 0 ATE REANA VLG Y RTFLER L o
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( Personal Handy-phone System, PHS ) ~ f# 4 #4c & o

® HPirEEIEFRERITRET VAL DR IHE T
i BT SRR AL o

® i TDD it % v Eaeh R RN XK
R =R R ST T e S g S S P el 1 P 43‘&%2
e oz Aozt o
A A AR H 2 B i%ﬁ’;f}.&%-ﬂc » 122XV #- 800 MHz ~
900 MHz ~ 1.7 GHz ¥ 2 GHz #g /&~ * *t 3 7 LTE-Advanced(FDD) !
% FDD-NR (5G) 4 3%to e & 1.7GHz #ffci * pF» & $Fu)ix 3 &
SR L (Polarorblt) FERIET EE® PR TV RIp D
i -

700 MHz f= 1.5 GHz # £ *0 % & F g WAL > P # 3 3% UAV

AR FET c25GHz MR (BHMFHARNBI) g 2+ Rk
- I P A 150 2% 0 F R LTE ,f-a %o 3.4/3.5

GHz#gfd v 2 % B RE 2 REFEDA U EX L¥HAR M X RS
2TG g AR R é:gig,ﬁeﬁxiifﬁ%@ ’ ﬁﬁ;{ﬁr’f Z AT o

24-9 R TR X FFPHFRRZ FPHW

LHP2LET T PR TP

AERT A2 X $ Ry L)
(1.5GHz) LT B TR o

ik Bz A R0

2 MEFFHLT , |

(3.4GHz % 3.5GHz) FEFER 38 it o
Fo%E R EtRPUE R | B 25 2 rsfiiﬂff’iiéﬂ 252 B RHTRED
»xi4 (1.7GHz) Vi f AL LAV e | BB f R o

FALRR P ARFEg (2023)0 (2022 E RATR R FHE G AL R €42 )
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A 3“;%?@3%-‘ AR R N EL R R i SO RA R A Vel ozﬁfé.s g
SRR RRRE R PR R RN AR R
il éiﬁﬁ*ﬁﬁﬁiﬁﬂ@%&%;‘s Bt Y LR - ﬁé;uggjggﬁjggg%
we g

® T E @ﬁ%]ﬁ f;‘#’;";#lj N N @ﬁ%]f" 4%+ 3GPP
Release 15 © .z 1t % @?%]ﬁ Fiedlr e o RI%3 R
%ﬁﬁﬂﬁﬁﬁﬁ$°

® BEFFIAIRE PO B BES Y o
PO ¥+ fﬁl %*‘P%'J#Fﬁﬁ'r‘%?i MEL - FHETLFETH

@ FZ ik iBR zik‘“%s-%a*%%ﬁ RWFELTR

i ELR SR U B & SR AL L 1K
FERR 150 2 ¢ b & 2f ok # Y SGAE LR G Y
[@Eﬁ;wwﬁ%ﬁﬁ:ﬁm 2B G ERT fRPELE S A

SN P AR 2 R 150 2 20t UAV & E A (T 6
W2 @ % R SR FTR 0 A7 B 2800 MHz ~ 900 MHz
1.7 GHz 4= 2 GHz %Eﬁ;’i? %% % LTE-Advanced (FDD)#? FDD-NR (5G)
gL PR T T R R 2 R TR DAL E Bk e
PR T AR RPN 4%%{;o$3‘;[&]5G£ Local 5G & x4
TR R R TE - HIER R PSS G

She

3. HAPS * A hpMAg

PARIZE 2024 &8 HF# i(Lfr6ERT AT E=RZ)
87, % 45442020 £ T 2023 & B {7 Fﬂ? % 7T 4 (High
Altitude Platform Station » HAPS ) & &3 30 % L2 453 5 »cf* H

87
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4“% B ssx’ﬁf“%%%éﬁ% °
&% HAPS thiFdeid sl f st X2 5w & 353 5 ) ez &7

FRERERRSE RS LU RERZ

F L2 iERT O HAPS G S8 Gk ST AnF E s & S RpLe

A wgy HAPS s 53 i 6mUBEsk R 1B % » 7 i g e

N

x
PR AR T i  JEATAE R
1

,i‘s MR FE ML Vo T % HAPS 4 %uer

iﬁb%ﬁ%HMﬂﬁ'&ﬁ%ﬁﬂﬁ%ﬁﬁ@ﬁﬁkﬁuﬁdlﬁ

FA T B A NE R PR LT it o SRR TP S

FaF R Fr AT Bl

® FHARPFEH M HAPS ¥ Msbfrk o A L2 P2 2 3 4
RERFS > AR gugd SR > g0 g 4 o

O LT P PP I HAPS & Sifed 6 kA7 A E R
T A ERT Rans e b4e @ B (Time Slot) ~ 47 5 ~ 5
MR T IR

o Jﬁiﬂ"ﬁ%#iﬁi TR T M R OB R a0 5N R
FIEnF @A BLf o B LR -

® HGTEIMBMIEY LA RT RS HAPS i A¥E G
SeinF g0 T3k B HAPS i SLerdi e & ATk 0 F M g LT3R

NS

gL o
AR A FanI& P zadan s s 2 DiEddm isn | EFEH
oS a“‘ﬁ v P AR YB3 38 GHz A £X (38-39.5GHz) & #id 2
seeng e s RIS 0 RIP AR TR N EF O R PR ) R
= };&xw WHHT #-HAPS 3 ¥ 5 % SLfie B ¢ ehle o R L
Pl ttl By 0 W E P R T EE S AT

7 -

8 3% (2024) > HAPS 2 41* L@ 2 Y AF L2 5% HEcs A BEICE T 547
1 B &£ > https://www.soumu.go.jp/main_content/000677041.pdf -
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EEEE PR

s B2 T
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FHWP %

B ot HAPS e of it =

MABEIMG L EAT
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A g Ku #EKF L )
A S T L
(99.9%) ;

B.Agz#fl* »akd ki3
bit/symbol & it I 3.5~4
bit/symbol(#% = 1.1 & 14 +)

A. P i

B. il B 5 £ 3 Rl S

= o HAPS T {74aft A7 241 *
sz i Sbit/symbol » AZAXFEHP P % o
75 P
T g 2P

4
v
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Pt FERRT

& oF 4]
A

AR B 5G g
HAPS % SR E /505 2
U SR RS g

B. B % HAPS # ft chd ji it
FAE KA P RRE LXK
pi

C.B# %} A4 hg ik @i
A T ot S

D.# % HAPS & * ¥ 5
TR BPT

E. 77 3 453 £ % e o

2 K L T ey

T4

A. B g

B.p#EX - FF

# = HAPS w fzap o
PRS0 B AR A R ORI

CBHRES o B

& o %A 38 GHz T 4@
HRIES 0 RAEEFEPIFEE A
& HAPS § * ILL?%’L»A\’}’?°

A C2 daR e s B
KA EE A d o PRSP HRE
Rl3# 0 FEin HAPS B2 4 it £ %
PR B e T AP g o

32 3 dNHhEEA B HOEE T2 285G
BT A Bk

41 38 GHz #f F~ & 4t
T4
FERE B R

PR S e
TRMEE R E L G
oo -""b"\‘ﬁﬁi\‘/? F
§J04§'1F\ °

P fiE & o /ri HAPS 23 & 5G &
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FhEA AR

£ 4-11~T417 HAPS & M 3 3 522 93§ o1 ? 3o § B3

X 2ZMMFE

#oila kst E PR

R SN i

P
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R

FHWP %

& HAPS $f5 & 5 2T > 35
BEFAER R HFE R
T+ p| P F AT p Rl

A FERFHFL4 & £ 0Kk
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BT ¥ 12 &
F oo

A PRBRES -BFFRTEy > 239 p

PR AT R R 12 B

EiR R U e L I I = T
B ST Rk A R L o
IR PR R
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A

A BB RPER R BT

B. B 3 4y 0T T R @
pi=

C. B4 B Befn (v 4f i) %
pi=

D. B % HAPS & 3 i @3
o3t -

PHRER cBF AR e BHAR

BB o 2 A RRTRA R

. BEES o 225 2 HAPS @]+

PR A P AQARTEH o A TR

B o e E SRR AR
SNR 0dB 1 T k¢ 7 7] 1 Hcf)
LR iR -

Bt Rt R B Y > 156
=z

FPORFEAERTRLSEE o

BFrH|PTE 0 T A8 R AL

HERAEAGE -

oG SR hT L B3 BN
B> diaed H REREL , Hd 2
Ba Ay e SR W R RS
;v o © 3 WRC-23 ¢ # .+ HAPS
TR B R T

TR AR P ARG (2024) (L fr6ERFLEETRT)
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BARGER Y PO RBE FARAABERF AR TR
R HE MR e 3 4G 4 (3.4 GHz/3.5 GHz) ~ 5G # £ (3.4
GHz/3.5 GHz/3.7 GHz/4.5 GHz/28 GHz ) ~ Local 5G #f £ (4.6-4.9 GHz
% 28 GHz) ™ % 2.5 GHz #8F< (2545-2645 MHz) » I P 2+ $FH @

i B N |
1 Y
-ﬂ‘l‘nfﬁ/ﬁ SuErd #ﬁ °

FHEABERAGTAZREY PHAPAR R LEFH e

© ¥ 1772 GHz #F B enfideid 3k 5e > 32 2020 £ 12 % 337
EA S RFRAABHERL AR AR B R F A
150 2 = bz o 33 2023 # 4 2 TR B A 0T

0 LF AR50 % PR F IR o

o BAEN R Y 2SGHzAF R EHE R BB (BWA) &
REBEFHEFET  ORAABENH AT BB-BWA FF2

TR ERF T RIS

.« LFEW{sEM@ v o 4% Local 5G (4.6-4.9 GHz v 28.2-
29.1 GHz #5£.) » % 2023 & 8 % i {Fda b i Rig 27 » 51 »
Local 5G £ 5 & % 2 fj " B HF A% > DAL AT ¥
BERE > BEREayT o

TRISPARIEE ST RETEE RELFHERRGEFT LA

e A2 AP B AR X o
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2.5GHz band BWA 46 /56/ Local 56 56/ Local 56

innnennnnnng |IIIIIIIIIIIIIIIIIIIIIII SIRINRNNNINNRTR GIINRRERDENNNNNNNNNY

: : . 1 ! | : i Lo
1 1 ! 1 ! L pa pal] E :
' ' b Ulevidebend Viree Sys. BERBALE ! EEERqL |
ezl ! T
; : / V| A e
\\:\. 46056 i v (EE g
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e B L ; g
O L B8 (R e | g b (EEEN,
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b oy i o I R ) R 1)
2 R 88388 8 838 v o W = o
. ;T% . IIIIIII| *
KERTERNE \BERRELAR

W4-8~p &5 EETHEBEFERIRIIZBHHR
TR KR P Mg (2023 & 120)
(=) whig<

B T R 2021 & 44 140 1.7/1.8GHz #F £
: > # x 1 ogr AST SpaceMobile EiEy v ad i
rSpaceMobileJ Ik (TE TR ¥ 2023 E2 0 A g

B P L 8p2RE 3 o KDDI RI*0 2024 # 10 " 24 p 3 # 2 %
s+ 2 Starlink Direct to Cell FRF% > 3% PRF+¥ fau FEL LB+ 5
FEER R E N MERIRALFBRE AL FEF BT au FEA
i%$%&Kmn%&Wﬁ@§%@i”’4?E%ﬁ&*&ﬁ?
% & 1 Starlink Direct to Cell &% 18 3% > ¥ 3 % frdz a3 4 - KDDI
&%%ﬁﬁﬁﬂ$$%’é%ﬁfw&%¢%ﬁz$%o
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e
Doy
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=
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ek
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ol i Fh A A SR R E LS R4
Wir PR R AR B AR EEET e 50 P AFURRL f BRG]

8 g x 2o VR AAQ02D) TR B Y RFLE R A FEST ) 25w T 1.7GHz #
/1.8GHZ BEFTHEPTEH D FEERZ VAT L0 fdcx  HdicowT
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#- 2 GHz #fficn— 300 # 20 2 2o ) @k cnE 33 30 o
Ao B (i* k2 TR 2 GHz 2 o) i ik 3 %
PR ) it o e f‘iv%%‘tﬁ # % 1.7/1.8 GHz #p E &2 240 ) frag
ki M EAFEH R AT 2021 & pEE o KRy (T ¥ > £
RERE X2 FFEFEAABRY BA 2 5w LG ATHER -

Foah 2022 & et P 0 0 1.7/1.8GHz #p ool 5 & % B 3R
FEEFTR NP ED DS G I BRG R L SR FRELN
AR i ‘?\‘Eéi’ﬁl)‘%‘?é‘ﬁd"fr BARPRIET A g i o i
ﬁﬁﬂ’&w»%m% EARGEFE Z R RERG FHE A kR
SR F M0 TR (T S A enBEURIE 0 AR IR BRI PR m\,—‘%’Fﬁ ’
TR RPN 55 RFARS - P A R P TiEF LR

DREAR S ML RRE O F AL o P AU A T R
Wit B T RN E ATA e 4ol o K E R 1. 7GHz 4 £ B A
PIH W AEE 1Y %4&1 5 ﬁﬁ;&ﬁ‘/ﬁr{: 5G ¥ RTE (T H L A PLIT o T M-
%4 WRC-23 thibsk > % & RISABH (S50 5 £ % HR5 - R
i ST A

2k
—

poA L& 24;((1@’*@@1 # 7 3 2GHz 4 B 25 e o) usf (e
Bl kAP ) A% it irs P SR R
o4 or B B auE B S 1884.384~2200 MHz 0 4T B9 T

- X2 m/ﬁ‘»p’——%ﬁgviaﬁ'f (2022) > £ 4r3 ERT A O XA T OFTEBES (%)
(64cd4 & 72 15p HFE%16F )

N %724 (Q2024) FhE 2V RF L —Y a YILLB2EFTHE+ T 2GHz F 22 ki 5 ¥ R
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1. HFpE /Ranae i v IMT 456 2 2GHz #E (& 5 5] =
% :1920-1980 MHz > ~ 7 3# z£:2110-2170 MHz ) > 4% s4é5
Pl % Ka #FE o

2. ABEF I FEE - F T L IPRELG RS
3. FEB R340 2 2/525 22 o

4. JRIBGBEALCTR: 22K 50 22 -
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BT YRR %

FoF 2 g R
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1880-1895 &z p * & M B * Wireless
1980.0000 - 2010.0000 MHz EEMT RSET T

AT (2) PABX ) 2 §.% § M T 3 & ML BB
Fd (1) (CordlessPhone ) ¢ * 4 |
- :r‘g‘n( 2)(_L>1790 1805 & L # 3 ﬁl“f’l?;&fu&;;ﬁéﬁﬂ
i B2 @ ERLL fLR FRL G
&7 u,,,,, B

TR KR ¢ EARIE S L ek

% LEO

TCP/IP incumbent
microwave link

g HE@ HS w interference

G

wn
!

N gNB  NTN gateway
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%LEO

o |
=¥ ((t) D
.0 BA\

§ <—>ng) g T interference

G

incumbent

wn
]

N gNB  NTN gateway system

o

W 5-6 ~ #5558 NTN FRAMEE T 3 o (THE A 4 3

FH KR A E R

(od

=~ FAANTIN S BIHE 6 L RFRA

i”q‘*f;‘# 4 3] NTN 2 PRix4é% > 12 B o Starlink §- T-mobile & i®
R R RE YT ERE T TN

7}{@? #, Narrow band ) cFficdpid 20 5 4 o b % 5% 4% * T-mobile & 7
z_ IMT #g3% > 7 % W PCS 1900 MHz #g 8« B F 4848F 5 5 1910-
1915 MHz » ™ 4848 % % 1990-1995 MHz » ¢ 5 FDD HfiF o pb % 42
@&W%TJSNMTﬁﬁ?m@%*EJWM%$MMﬁWMmMe
£ 1¥2_ Direct-to-cell » P o & BPZEFFE > £ 2024 # 9 % K B
160 3 & LTE £ £ # i 2. Mffirk » DR E>FHAH 0 HEY
2-4 Mbps i# & b 5 £ E * pLag F9 o

v ¢t Starlink §o T-mobile & F2_ f#Fh 2 i £ S35 &) 2
* 2 Pié‘ﬂlp_., 1910-1915MHz > A2 E«]/? 'H:P-EAAV ﬁoﬂ—’qu 5 ¥

% Starlink(2024), SpaceX sends first text messages via its newly launched direct to cell satellites,
https://api.starlink.com/public-files/DIRECT_TO_CELL _FIRST TEXT UPDATE.pdf.
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z@rigJ B o4k 5-30 PR EHERAPRERP T
FXEIMT R * > o3 f Pifiede T AR, * 28R fﬂ,&‘u’i&’ﬁ ¥ i
é; Hﬂtﬁl%% ;&K%EJP% o[ 5-7 #15T o @ B T 4a#E % 1990-1995

)
2 3B TAR | *ip ook 5239057 o Fp AR 2 FHER LiFE
b ¥l g i A SLR A g§'4izf =Ledagk 3
gt b g 2 AINTN 2 A sugap + 8 Rl frid B340 F o
% 11 Starlink P = 97 * chpgem 3 0 A & X PFUEE S 27.5-30GHz -
F H gateway 7 K A BN o P2 REY AR @ G NE 4 PR

.IV_J-_-J-;JLE °

Satellite
NTN processing

%E& N\B Incumbent fixed

microwave link

1910 1915
1990 1995
U F interference

5GCN NN gateway

W 5-7~F 2855 NTN FRizeapF EH o HEid i i

FH KR AR

£ 2 #5558 NTN service link * 3 & (7830 3 % kL2 'T%'-ﬂj%irl%] 5-
8#475r > M EE @A 3 > F YA S 2GHzband > F A K G FAE
45 o
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LEO z ﬂgNB
\ Y DR R

\ ~
\ 2N e
\ S 2 GHz band
N
\ S
\Intcrfcrcncc ~
signals S

Incumbent TN coverage

W 5-8 ~ £ 2 #55% NTN service link + 33 & (7H 3 3 % 5L
FH kR AP 5

B "% 2% 5G Americas &3 SGNTN ¢ 4 % ¢ 3 1 TN 2 NTN
AR e - B R i€ * 4P 5 (Frequency Range 1, FR1): ¢ 2 2
TR P T o gt PRI RME R WG R R SRR 2022 &
d  Sormunen % 584 CARARAE b b oG 2t G e 2 2 0 (Co-
existence of Terrestrial and Non-Terrestrial Networks on Adjacent
Frequency Bands) ; < & %4 415 @& * #4F3E > A TN 2 NTN % st
ME G R R A B R lcheT DB G S R 2 AUE A A D

L % (Adjacent Channel Leakage Ratio, ACLR) 5 30 dB ~ #8#7:E %
( Adjacent Channel Selectivity, ACS) % 33dB; MifEh % ¥ 2. ACLR

% 24dB ~ ACS % 38dB -

9 5G Americas(2022), 5G & Non-Terrestrial Networks, https://www.5gamericas.org/wp-
content/uploads/2022/01/5G-Non-Terrestrial-Networks-2022-WP-1d.pdf.

% L. Sormunen, H. Martikainen, J. Puttonen & D. Panaitopol(2022), Co-existence of Terrestrial and
Non-Terrestrial Networks on Adjacent Frequency Bands,
https://ieeexplore.ieee.org/document/9914774/authors#authors
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FREATE ST R L T AT F R
ST R s S 1 A p ﬁjaiﬁ‘% 59 9 reverse pairing> NTN
S TN el 4T3 385 U 02 B0 T S (Signal o
Interference plus Noise Ratio, SINR) ¥ 5 =% + # rﬂa‘ﬁ TP RS
Fadt o TN efez F4ae T 48> ¥ NTN 2 2% > SINR 7 " 4.4 0.3
dB- ¥t s R F 2 4G e S0 REFFR O FFTED T - B
AR B U £ Mediatek 3GPP 1% 3 @ Ff Hidg B - WA > X35
3GPPRelease 17 » 3 TR 38.863 #p b %-#cit {7 2 o NTN {v TN 3 i®
- FDD #55% » #5855 100 MHz - #4587 - 383 & 5 600 2 2 ;%
L= 250 2 2 % 4 d LEO 4 o

g

® ~ NTN #3685 2 B3P

hown gt s NTN 2 feederlink &7 € $F28 B 6 i€ 3 % 3L A 4
+ 3 o @ servicelink 1 & (OB A F IR R G AR NG o B L ARAT K
@”IMTW%’éiilﬁﬂﬁiﬂ{kﬁlﬁoﬁwﬁpié%
B ONTNZ TN s FR AR -# HR Y PPRIFE > REgd 3k
P o ek BRI RR T TR M HE S B 4o
reverse pairing FLiFE o e 17 F £ 2 {7 { 3w (THIEE o ek NTN

g TN ¢ % chi MSS s 0 A2 e+ A0 3 & LA+ 3 > #

%

§ ALK iﬁ?'gﬁfgﬁ”ﬁ ' o

N

% H.-W. Lee, A. Medles, C.-C. Chen, H.-Y. Wei(2023), Feasibility and Opportunities of Terrestrial
Network and Non-Terrestrial Network Spectrum Sharing,
https://ieeexplore.ieee.org/document/10355089/authors#authors
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Fo8  FHELOoKE

W AT AT AT HFE Y F o r - Bhagae
HRAE o (A T M RAE R A 5 F S R s > T T Rt
%io%@&9%ﬁ%*%#ﬂﬁﬁﬁﬁﬂﬁﬁiﬁﬁﬁﬁﬂﬁﬁﬁ
KRGSk CHETF B J B MBI EFTFAR
WA R T e FE R RERTETAR ) G AR :,E,E\‘é;éﬁ*é BT R E
B T ok B KRk o ok 4B g A
NLOS (non-lineof sight ) #@3% o F 2. > F4aAREF L3 i@ Fﬁ%ﬁ?’ B
# = LOS (lineofsight) B BETAFH TR
BRSO E 5N N FERBIREE o

Transmitting N Receiving
Antenna Antenna

Ge 1l 'é ‘ EIRP Gr I Tp

* * - i r H
. " P transmitting antenna re(;(telvmg antenna Receiver
ransmitter radiation pattern pattern \
wave polarization

antenna input mismatch ¢ (E field direction) 5y antenna input mismatch
distance R

X [ i—
. issi H T
- Traﬂzr;ussmn . SWRt / SWRr raﬂirgssmn

B 5-9 -~ s f kSt i 4R
FA &R d3FHm

-y BETRATETR D

- BaEREW hhpd 3 (freespace) TEIFER T > Bk

WAy Bl ehrs F Pr2 3t B 4o 100

100 Bernard. Sklar(2000), Digital Communications: Fundamentals and Applications, Prentice Hall P T
R Upper Saddle River, New Jersey 07458.
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P = PG (1 - IGP) (&) nG, -1 ()

v

He > P e~ g2 ml‘v\“ﬂls’sﬁ‘%—ﬁ’%ﬂﬁc% B2 AT -
G2 G ABFEMNERITIRNZHE [ A5 5858 g s
®%ﬁF%%&»Réﬁ$\Aééﬁﬁﬁzﬁéo

SR (1) ¢ RER Slcs X SURF o IEAE A E o % S

FAOBRTHFA R R P o BieH F L pERET S S F o
Pkl MR R s Sl o gt b o d T A SRR T

BER TR - o

MAFJOF S >V LR BT - AR F LB g
Boo FRALAE L MR il B AR S B B
BEARFE - a7 BRI BOGaR B LR RER
REINEEEF BT Ry §RTEIFTEDRRE -

Y- g o R ATE B2 T B B DR R AR
THRAR  ASFRAT § FRBIB X T2 £ & Flice &IV {o
B2 BEE SR T HF AR FERERE S F AL E TR M
Pul i RS E Rt S 2 el BT Y B2 BB gL
RPN EERE R R FRE R DT F 2 - o

2~ BMEBLAFETE O ERAER

TR R AR SRS 0 awﬁmﬁﬁﬁ’ﬂ%ﬁﬁg
"EREAEA 4 0 A 4 R % (fading) % 0 4B 5-10 #7710 R AER
R R F - ST ;‘@vi%ﬁ%ﬁ;ﬁi%ﬁ&%k HHH BTk e
PERCL o BEFTMEA T A SRLIFL (path loss) ~ i
(shadowing ) »< /& - '} L3¢ % 75 (fastfading) o B jT4F 2 45 oA d FE4E
lAC LR R S B O ¥ A AR RS B 2 g

101 Simon R. Saunders(1999), Antennas and Propagation for Wireless Communication Systems, New
York: John Wiley & Sons.
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Poid %554 e Ed 5 E BT AR TUEL R R i F Y T AR R R T

TRBFZ FRER > LFRERBEPERL bldc pd 3
eespace )T B 2 B3 FRAAR B R G R A & R T E o
FOFERIY T D ERAF T2 ﬁ%.)iﬁiﬁif,ﬁ’ﬁ%
g7 EFEEE R RFRE ARDRFOPREITA D R
§ 1

%
o

i T L

1 |

Path Loss

Shadowing

%00 & G
Dawres Bemess Trwnssbe orf Fcase

Total Signal

B 5-10 - F 5 B3 % B HF

R kR AP HETE

R TRl BHER > F 2RI Bt AT 2L RIS L PL
(pathloss) A 8% ¢ 5 = B i & %% » ¥
PL=PL¢+ PLAPLs (2)

HP PLy s pd % F(freespace B /Tdp 4 ) PLs 3 i % 7% (shadow

fading ) ; PL¢ 5 - % (fast fading ) - @#F AP > i ¥ * lognormal
W HCA ki dp Wi f % % 5 @ * Rayleigh ~ Rician ~ Nakagami 3 4% 5
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BAl kit -%E 0 pd ZRBEAFLAFD TNED]
PL=32.4 + 20-log(dxm) + 20-log(fu) (3)

B dmaBEH > Hi= 5 km s fup, 2485 » =5 MHz -

bldo o & 5-4 90 5 HER BRI A o M MBLFEE > AN S
2GHz~ 24 & JEH 600km 5 &> HEjcdf 4 5 154dB - k4 fFk >
F 1 35GHz» HHRZH4 5 194dB -

4 5-4-~ fFR T RBREH 4

MLiFh 48 X e #k

213§ §Ed(km) 600 21000 36,000
# % (GHz) 2 1575 3.5
PLs (dB) 154 183 194

FH kR kg

Am @AY > WINNERII 23] > # * 1;3115 Bom fTEe i 3
GSLZUMEBE R R Al T A RA IR o ek 5-5 877 o
7 77 3B A & GFR > I Cl 9 Suburban Macro-cell @ %h5h
C2 = Urban Macro-cell 2 %%. D1 7 Rural Macro-cell » :¥m & 3 5 7
2. % Hcho® 5-6 #157 » H ¢ > Shadow fading 2. g » & & gt 8 F i
Stz BB L S B =% dB?o

102 p, Ky®ésti, etc.(2007), WINNER II Channel Models, Information Society Technologies,
https://www.cept.org/files/8339/winner2%20-%20final%20report.pdf .
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% 5-5~ WINNERII § A %35 A &

Scenario Definition LOS or NLOS Fr(eg;lezl;cy
Cl Suburban Macro-cell both 2-6
C2 Urban Macro-cell both 2-6
D) Rural Macro-cell both 2-6

FHER: ArF R

% 5-6 ~ WINNER II § # 3% 453

Shadow | Applicability range,
Scenario Path loss (dB) fading antenna height
o (dB) default values
C1LOS 11.65+40-log(d)+3.8-log(f/5) 6 dep<d<Skm
-16.2- IOg(th)- 16.2 '10g(th) th=25m, th:1 Sm
31.46+(44.9-
<d<
C1 NLOS | 6.55log(hss))-log(d)+23-log(f/5) 8 X i g?mdh > kf;’ -
+5.83log(hgs) By ST
C2 LOS 13.47+40-1log(d)+6.0-log(t/5) 6 d’gp<d<5km
-14.0-log(hgs)-14.0-log(hms) hgs=25m, hys=1.5m
34.46+(44.9-
C2 NLOS | 6.55:log(hgs))-log(d)+23-log(f/5) 8 Same as C1 NLOS
+5.83-1og(hgs)
DI LOS 10.5+40-log(d)+1.5-1log(f/5) 6 dpp<d<10km,
-18.5 'IOg(th)- 18.5 'IOg(th) th=32m, hMSZI Sm
55.4+25.1-log(d)- 0.13(hgs-
<d<5k
DINLOS |  25)-log(d/100)+21.3-log(f/5) 8 X i gg’mdh > f; .
-0.9(hys-1.5) Bs P IMSTE
TR KR D A E R
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2 BETRFETR AT EAR

BB T 3R M RS 2 0 A R T A SRS
# (co-channel interference ) £2 #%#F (adjacent channel ) + 3£ o ¢4+
BT BN ARCBL I T PN o 4o W] 5- 11 ArT o B Y
Channel 1 % #4315 > B¢ e In-band 2 Harmonic 5. 2 [ 4E +
ETL e AR F IR R B RIE PR B R 0 0 XSGR Tl
Bk € B T T 0§ AR FEGUELR R R S T T EEL
Pv M EER -

#4F (adjacent channel ) + 4§ >4 *F F 3Feh— #1031 & & p

F R R ST > 2 BT RS R DR H AR UL o 4o ] 5- 11 47
» Channel 2 5 ASAF U EE » F] 5 U e Shid R Bk @+ > &2

% iiﬁﬁ—% hAEL > I € 8IE I S 4] 5 Channel 1 5L 0 Ay
Wik F oL AF s oot EALL AT A S0 5 (ACLR ) ¥ - =

m oo K p BT RA B 2 R ¢ g7 Channel 2 3EL >
A L0 F R 2 DAL R R AL 5 AR E 3% (Adjacent Channel
Selectivity, ACS ) o Bl ¥ = d = & A;3Rip fhdp ARAF F 3F 2 #3H o — d
= R AMF T T d ACLR 2 ACS = chRHg = 3F 3 & oL
( Adjacent Channel Interference Ratio, = & * = %% 2. ACLR ) k3

f_pL o > ;\; L) 104 -

1 1 + 1
ACIR ~ ACLR = ACS

4

103 W.-T. Chen(2015), Analytic estimation for uplink capacity reduction due to co-channel interference
in LTE networks, Wireless Networks, volume 21, no. 6, pp. 1775-1782.

104 H. Holma and A. Toskala(2000), WCDMA for UMTS-Radio Access for Third Generation Mobile
Communications, Wiely, Now York, USA.
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' ‘ Channel Channel

L Mo\

|
Out-of-band In- band Adjacent Frequency
Harmonic channel

W 5-11 ~ 3527 A4+ 3f
RIS §-F

s PFELAFEFE AR

F WA I E S § oA R e R R E

RFPHBEHLGFS A 1§ FRIRGLY #7% o d Shannon TIZH
fr’zﬁ’%ﬁ"/umf; CH4r™ ¢
C = B-log,(1+ SNR) )

H ¥ > B i EAE R ~ SNR(Signal to Noise Ratio ) 5 3 ELF#3 1L o
Fled FHRASINBE EFEH AT EDRE T ;Hfa_;ﬂi’—‘k
# 3zt SINR (Signal to Interference plus Noise Ratio ) ¥ % SNR >

S
SINR = — (6)

HBHeY oSSR AE 5 FHATRBE N ZRARE - - &0
% e (thermalnoise) & &) > Hosg B 4o T
N=k-T'B (7)
HY >k % Botlzmann ¥ #c> B & 5 138102 J/K-~-T S ¥5 & -
AR B%ER 290K 2 E S | MHz 5 6] 0 fe3 2 #
N=10log(kTB)=-114 dBm -
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NAE ¢

£ o i ip SNR fhdy % M B r At B2 o 5412 5 B
Bfoi i M2 ¥ €47 Wgik B BPF (band pass filter ) -
£ E Mg+ B LNA (low noise amplifier ) e

d 2538 53 a7 (7) ¢4 —1#&?‘%%{@3&‘ C € TE ML K R

Antenna

BPF LNA

LO

B 5- 12 ~ #fc B iR i
TR KR AP EE

P EE R TR B B AR ¢ RF BN
Z_» 453 % BER (biterrorrate ) - B 5-13 % SNR 2 BER 2_ i 1% »
A %S N 64-QAM G B 0 = SNR <t 15 dB» BER ¥ i 103 e

TN AT FRSNR T3 10dB - 2 BER #4343 3 10
'3 1022 FF -

\\.

B4 Jo it~ B it dp B (Noise Figure, NF ) «

N=-114 dBm+10-logB+NF (8)

HBY BSAFHME -
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109 §
1071 5
1072 5
o ]
W 1073 3
[va) 3
1074 4
] —— QPsK
107> 5 16 QAM
] —«— 64 QAM
] —e— 256 QAM
10_5 T T T T
-5 0 5 10 15 20
SNR (dB)

B S-13~Fi-A RS FFaaet 2 Bk

FHAR A EER

AT R 2 4AR S b0 B YIRS S 2GHz ) FE B R
% 600km > % + gNB 2. EIRP (Effective Isotropic Radiated Power )
% 57dBm > #= 5 F £ 42 EIRP 5 23dBm > 4 % 5 I0MHz - d
AN (7)1 se N 5-104 dBm o> d 4 54 40 B odp4 5 154
dBoptob s g M KA XRE KT D w iz ¥ Fh sk
TR ARG FE HE AR Z R LBEKXRLE 10dB Fpt 0 A
oo I Eh 85 B 5 Pr=EIRP-Path Loss-Pattern Loss = 57-154-
10 =-107dBm o L2085 € u% 30322054 & (-104dBm)o F)pt » =

Bl s AR G AR g G Lo

gk A s e b F1E 482 EIRP & 5 23dBm > i 3 b3t
B2 Eaes b EE T FREL S 5 o141 dBm e U3 ELR MO S

F (-104 dBm) > FEiEFF reenE 8 B2 4 3 FhE o AT SRz
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B R K P h l PR S E Eh R

4ol 5- 14 #5573 o

LEO

gNB (@)
Pr=EIRP-Path Loss-Pattern Loss ﬁ _
=23-154-10 = -141 dBm EIRP=57 dBm

Distance=600km

Frequency=2GHz No=-104 dBm/10MHz

Path Loss=154 dB

EIRP=23 dBm Pr=EIRP-Path Loss-Pattern Loss
ﬁ =57-154-10 =-107 dBm

WS-14- 2B Fh s 538

PR kR AP E R
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FZ & RABRT VIR 3

BB RAT 2022 8 200 » A UFRE RO E A it ¥
SR EARBILP g B 0 B ART U FE R 2
”:“;ﬁﬁbmﬁ;é’ o ITHE K WHMEEE ILARSE b oo o A 8F & AR B

A.
m«g

el v 8 FFA - BT LB AR Y Y TP 0 iR o
A = = (T M= Vi
-~ ;g\ X #bfﬁ # Lﬂiﬁé#

EAR T 2B A RT AL 446 4o 5-15 9771 p da

B AR5 %% (visual line of sight, VLOS ) ~ 2£ ¥ 4R §E % #7( extended visual
line of sight, EVLOS ) ~ 4z 4L #E 4% #7( beyond visual line of sight, BVLOS )~
% & 4% (international ) °

FEBRFFTEIER G ke e AR e 3NiEFrE A B EERN S 28
WE LT 4t AR FE S —i” e < #%]g M ITA LR L E g ‘F'f IR SN
L ‘

195 Ofcom(2022), Spectrum for Unmanned Aircraft Systems (UAS): Approach to authorising the use of
radio equipment on UAS,
https://www.ofcom.org.uk/siteassets/resources/documents/consultations/category-1-10-weeks/238648-
spectrum-for-unmanned-aircraft-systems-uas/associated-documents/drone-statement.pdf.
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L

~

Satellite terminals

Satellite terminal

— ey

Licence exempt equipment : :

A— S—
(malnly 2.4 GHz & 5 GHz) User Terminal
Upto
400 ft Mobile network Private/ dedicated
,1 Operator (MNO) network

/

Sw (@
A D

| Qi
.
S5

Visual Line of Sight Extended Visual Line of 5 E 3
(VLOS) (up to 500m) sight (EVLOS) Beyond Visual Line of Sight (BVLOS) International

W5 15~mABr2 38
TR kR - Ofcom(2022), Spectrum for Unmanned Aircraft Systems (UAS):

Approach to authorising the use of radio equipment on UAS

UAV

Spectrum requirement
uplink+downlink=34 MHz

A

”) Air traffic contro -='-
(optional)

W 5-16- R Ao G A RAF2HE,TE L

FH KR AR
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;&a%’ A %}k"ﬁti{“ HEF2X 238 g AP e g ipdlbe
AR 2

1. 27 % _%Ea‘;";fﬁ'l (air traffic control ) ;
2. & 4 $p-4] (command and control ) ;
3. B £pidE (sense and avoid ) °

45 ITU-R M.2171 #4107 5 o A g 3

7

2

‘i ,ﬁ guﬁ‘&—l#éﬁi
okt FRL34MHz £ 0¥ G R4 2R A2 L 4AT 4.6MHz
% 2. T 487F 294 MHz > 4B 5-16 #71  4o% AAZ4R

B T
R T 0 F & L s o A < § RN 5 46 MHz 4ol 5-

\ Satellite
Satellite/UAV
uplink+downlink=23 M Hz \

Satellite/UACS
UAV W uplink+downlink=23 MHz

(5)
[1]" Air traffic Unmanned aircraft
control

control station (UACS)

BS-17-RA 8256 2 FE A RF2HETE L
TR kR AR

106 TTU-R(2009), Report ITU-R M.2171, Characteristics of unmanned aircraft systems and spectrum

requirements to support their safe operation in non-segregated airspace, https:/www.itu.int/en/ITU-
R/space/snl/Documents/R-REP-M.2171-2009-PDF-E.pdf.
107 1o 24 23

P\?‘ T EL o
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108 TWEVO(2017), Radio regulation for drones, https://www.twevo.net/wp-
content/uploads/2017/11/White-Paper-REVOsdr_DroneRadioRegulation V2 _sml.pdf.

109 'Wen-Tzu Chen & Chen-Hsun Ho(2017), “Spectrum Monitoring with Unmanned Aerial Vehicle
Carrying a Receiver Based on the Core Technology of Cognitive Radio—A Software Defined Radio
Design”, Journal of Unmanned Vehicle Systems, vol. 5, no. 1, pp. 1-12.
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110 Charles Cooper(2024), Transforming Spectrum Sharing: NTIA Seeks to Fund Innovation in
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TG) > MARER FIEFF2 75 4k 443 % 47 £ (3.1-3.45GHz)
ZHEFEZ B A BREERIEFAYT > £302023 # 98 24 (i@
PAREL T EAEHE 3V (TR 4R 2 ) (Emerging Mid-band Radar
Spectrum Sharing Feasibility Assessment Report - EMBRSS ) 1% o
EMBRSS g;,;p@ ZE AL (3.1-345GHz) P vk B4 5 B Oi =0
PR M (f 2 2RBEP N ERE % 20 2R E RS
% W}pu Lz aF)RFLRARES L SR BER
FIEFZH T AR "5‘\? gL (preemption) FOR o 0 4F
FiE2tE v 4 (3.1-3.45GHz) 2 45 % £ % 3 4L - EMBRSS 55 3} vit

115 U.S. Department of Defense (2023), Emerging Mid-band Radar Spectrum Sharing Feasibility
Assessment Report, https://dodcio.defense.gov/Portals/0/Documents/Library/DoD-EMBRSS-
FeasabilityAssessmentRedacted.pdf.
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https://dodcio.defense.gov/Portals/0/Documents/Library/DoD-EMBRSS-FeasabilityAssessmentRedacted.pdf
https://dodcio.defense.gov/Portals/0/Documents/Library/DoD-EMBRSS-FeasabilityAssessmentRedacted.pdf

FEs BT EFE 3 RAEE pRilEs TH Y 5G ke sy
sk ® 3100-3450 MHz #E £ 22 P &0 & P #-p € B2 ﬁgf{f“j‘ﬁ‘\ s

EMBRSS % NTIA » 2023 # 11 7 13 p #05 % 2. (F 70 H &
) R RERAA (R H R ) v TPl v:?;fscf.‘f;% TR
IR LI E Y L RN G o i.feﬁo<@;ﬁ
HE) A A kdd £ P 5202 DoD £ F ig i EMBRSS 2 i
ﬁﬁ%’ME%W?ﬁﬁiﬁﬁiﬁﬁ%*éwﬁ#*WH«M3%
GHz #FE 2 2 F 3N AR S A 42 1é * B 3R3E > £ %7 DoD *" < & pF iy
L S & A

D EWEAERTLHE B

w

e B f#{fﬁi}g " Communications Act of 1934 | |
A PR R T A B AR R A W I 2 e o
BF oL iﬁ%}ﬁfﬁ{@]hx FEFE LA (NTIA) fomRid 7 4
A g (FCC) v it % FIEREA e B0 7 Pie &9 0 4Bl 6-2 %7

= 17118

116 NTIA (2023), National Spectrum Strategy (PDF) >
https://www.ntia.gov/sites/default/files/publications/national _spectrum_strategy final.pdf.
17 NTIA, https://www.ntia.gov.

18 FCC, https://www.fce.gov.
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https://www.ntia.gov/sites/default/files/publications/national_spectrum_strategy_final.pdf

Communications Act

of 1934
Designated Authority - for Government Designated Authority - for Non-Government
National Telecommunications | coordination _—
And Federal Com_mu.nlcatlons
Information Administration Commission

Advisory I /’—\ | Liaison
Interdepartment

19 Government . Radio Advisory NTIA chairs
Departments | Agencies and Committee g?AC and the
Members ubcommittees

(IRAC)

W 6-2 - % RAFsk 3 i

F# 4R NTIA ~ FCC

v

25 2 W F 743% (Department of Commerce ) 77 NTIA - 3 4%
MAERTGEFAARK? 6 23 Za il > Fl LM peFiasil
PR S R RB] S SURRIRPE S T KR S R R

ﬁﬁ?%~%?ziio%lﬁ%%%ﬁ&@?ﬁﬁzgﬂ’i
FCC ¢ #1220 cnd| = iE42? »» €H/EL L o ¥ NTIA » {eBi 2t
FréiRg 2 ARE & F REFRRELARENFT Y > Tid T
2R AR E TR Ao RRES C FFREE RREXE 0V

- %@ > NTIA B L BN iR FaE 2> f §F 5 & st
ARAEHT R AR~ 2R 2 W2 & 22 W g
119

b A RS A2 - BEINEDERTEALR E
(Interdepartment Radio Advisory Committee, IRAC ) > d NTIA # iz
AR AR #4219 B S o £ 2 F £ F NASA-
LHIE A AL LR g (FCC) RT3 B84 - IRAC chie

119 NTIA, https://www.ntia.gov.
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Wi e ﬁ6@#a+@iﬁgiﬁﬁﬁﬁ~$%%ﬁvﬁﬁ%ﬁ‘
ERTEFR T i s 2L f ¢ - IRAC » NTIA # &
R RS AN W O AR - A p S B Il ERE
ZRAF G P IR 10 .

%

NTIA 7™ K #3# ¢ =% 3 (Office of Spectrum Management,
OSM){ F # 32 frk fe 2 Rt fridteit * g RIMHFTH - 2
LB 2121

LA R ] | F A et BN L R AT
EHR Y o FEAH T ROE LA F o sp Lo

2. HFFHICRAN T AR WA e R o B
U RS R A S PPN P

3OMHEF LG AR L S R B ol o RS T
S e o A R E A B0 T R AR

5t

4 WAL AR R RRR RS (e
AR HARE T 0 NELERSOERT o kY

5. B By BT 0 B R TR P § o G 48

B 3T BEAFOF B 0 oSG RA TR FEE L E o

6. Bt 1 f F ERME R Y i i%f’zﬁ‘ﬁﬁ#ﬁ < 4P B
SHE G R 0 T RSEARH R AR

NTIA A7 3§ P52 5 2 0 B 2E Hdeo B 6- 3 #7122 2 4 & 3%
120 1d
121 Id
122 4
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1. #F 3# PR AxF (Spectrum Services Division, SSD ) : { § cJ2ZHF ¥
7}")’2 ﬁa ~ ;}}—é%’ff’% EE&P’:K%*?E' ‘i—mlfg %:LL» ’ l,( ]&‘}‘};FI F% m {[%
£ ’ff’g i:?u °

2. A3 1 A2 & 4744 (Spectrum Engineering and Analysis Division,
SEAD ): & 33t B e in o 4240 47 0 3k R Hped $F g+
3‘% S ‘EE °

3. RAR TR F (International Spectrum Policy Division, ISPD ) :
FRedE RRdeR 2 e smai o ¥R ik foi 6k siih
A E IR -

4. Kz R3] F (Strategic Planning Division, SPD ) : i& {7 #7 3 i *
cE B ARG e Kk F 2o

5.IRAC % # 41 (IRAC Support Division, IRACSD ) : § § £ ¥
MEhaMTFHL € (IRAC) 21 iF o

6. #f ¥ 737 T 4L (Spectrum Affairs and Information Division,
SAID ): &% 32 5 2R ¥ 5T ] R0 T 52 RR g L5 8o o
st b5 SAID B f FiaiEfedk e BRI Y
R & AL g PR ot € o
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Spectrum Engineering
Branch

Spectrum National Security Spectrun_l Ei , €
Systems Program & Analysis Division

Spectrum Analysis Branc!

| Executive Director l
\ Satellite Team ]
H Deputy Assoc. Admin. ]_{) International Spectrum
For Spectrum Management Policy Division
e Terrestrial Team ]
Associate \_/

Administrator

| Chief of Staff l

Frequency Assignment
Branch

Spectrum
Service Division

Review Branch

Strategic Planning Division

{ Deputy Assoc. Admin. For IRAC Support Division

Spectrum Planning & Policy

Spectrum
Affairs & Information
Division

W 6-3~ NTIA 473 § yed 3 R 4

TR &R ¢ NTIA

£ RHFCC 5 b2 chm A pc i - £ 3R ¢ £ 4 FCC 2
2R Stod FRAKRKR L SLRRFASEL TP 5 5 E-
Ruafpedd - FEARRLAAEIR LR BNk - BRIRL
B EAQE3 £ -FCCALR f 25 iRt af#im, ¢ £p ¥
HA SR F AL EfoB Aok * 2 g AT MR L
# T oFCC ik y5( 55 =R 21 4 % ) Code of Federal Regulations, CFR )
FIARCE > T NTIA 25238 » UFE RS L fofr A 3P 2
AHEEF T 7 A4 BRI

gt b > NTIA &2 FCC 2. R 5 - B E & eh g (e8] > B2 T

Sk RN o T T 2 0 15 4 (R R kA i
ﬁﬁ%ﬂ%%i%i%’%%{&@%%ﬁmﬁ%&ﬁ#ﬁi°

128 FCC, https://www.fce.gov.
124 NTIA, https://www.ntia.gov.
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= IRAC T3 - B% 7 &3] 24 i ¢ (Emergency Planning
Subcommittee, EPS )» H = 7% 4] %_+ in BT % hmMT ¢ SR R

e

% >¥ & %4 (National Security and Emergency Preparedness,
NSEP) 3+ 3% o 5 7= F i p 4% > EPS 4 L& % e

FARIYXERB I NTIA hag R HFREEFF
(Emergency Readiness Plan, ERP)> 4 & p& B v i53 g fof2

2. PREAMECHE R TLYES F RO T o F MBI IRGT RN A
Rl T S

3. kB NTIA cha e HREEF 0 B LD 5 O RE
DoBAER R EHE A

ZFWT APM 2R & § £ K2 £ (United States Code, USC) %
47 kK 1 2 F R 282 F.(Code of Federal Regulations, CFR) % 47 % -

USC 47 £ % 606 1543 % Rk 5 i ];]?Jf LR
?ﬂﬁﬁ“ﬁﬂﬁﬁﬁ%*’uﬁ%@i§£%Wme&@%o
iﬁ#ﬁ“% PECH ARRE 2T ET 0 BRT J‘U;%;}{_ﬁgmg/g 3 ¥
ﬁiﬁﬂﬁﬁﬁ%iﬁ&,jfwuﬁﬁﬁggié@&‘%%é
el AR BARTH T BARBR T RAB] S B R
#En/fl/;:r rl"lj;‘ B 7 |lx5'<\]§] i

S SN 73
HH %£“§K°ﬁ“ﬁ%$ﬁ$%%&*ﬁ%%ﬂ@r%%’%
=5

Bt Ui % E o PR

*“é—

R RLEE > Y TS R AT R K i

CFR 47 % 5 202 fi2 1 RAP T X R ERL - WG &R

B P AL TEERT R RS }_ﬂfrT L MR EH S H g

125 The United States Code, Title 47: Telecommunications.
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BAEFE M AR EFAE A WA I TEF c BN F R
?f,u'}%;mpi‘ﬁ’:%%&?”é}lﬁ’ﬁﬂiiéﬁ o CFR 47 £ % 214 iz iz~
ifﬁ%ﬂ%%??m?rwwﬁ o L P R R R
ARERT ARTAEFDE R R - FELARE BH R R
ERTHFHAALERTE 2 F R

Tt % 2FEF P2 A eRApME Y 0 £ F NTIA *
2012 # = - B2t b i st it g 25 (the First
Responder Network Authority, FirstNet ) » &>+ 2017 &£ & ¢ 7 ¥ %
AT&T + I 1 F &£ 17 (FirstNet 3 F 70 % ~ ~ AT&T % F 400 &
£7)o @ ? & E 700 MHz #8£.2 Band 14 £ 20 MHz % % > o
AT&T f f - B2RPEEREHRE - § 24207 F
FopF > FirstNet £ 4 45 2 ®epe2 L@ > A . N
2R AT&T RV E* S H TR AF Y A0 g e 1Y
2 LN R 6-4 2

d Bl ¥ ¥ & > FirstNet lr‘ P A B T b > & & £ v AT&T 4t
B & > i FirstNet 08 & & o

126 The Code of Federal Regulations, Title 47: Telecommunication.
127 US GAO Highlights(2017), PUBLIC-SAFETY BROADBAND NETWORK: FirstNet Has Made
Progress Establishing the Network, but Should Address Stakeholder Concerns and Workforce Planning.
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$ [Commercial users ()
-
AN A
. Access Sl o ] Internet
Bill ser\fif:\c.-sﬁN (( )) / — il
A —

Core Network (CN)

0
Public safety users
Deployment
Annualfee to cover

q I Bill
-~
FistNet operating costs

S e @ FirstNet

— —— § 1
AT&T ¢ Initial network fund AUthorlty

< and reinvestment

W 6-4 ~ ¥ & FirstNet ¥ 57 ¥ #5
78 % 9 1 US GAO Highlights

RpERREATE G EAE A (NTIA) 5 2023 B375m BT
AE S p LR 2 425 £ # (Manual of Regulations and Procedures for
Federal Radio Frequency Management ) » {4 #L gk & m?j’.‘ EHRRT o A

R ABERRLT Eﬁﬁfﬁ?f%’gﬂ%a ( Federal Emergency

-

Management Agency, FEMA ) ¢ 12 3% B 7J& ¥ 1= 78 ( National
Response Framework, NRF ) % fx > ?f EF IS o )fg-%%ﬁ EHm
SRR Sl LN S N R

2. i NTIA B4 4E 5 @ *

3. BB LTEHFRFL 25 FARPIR Y fod WA &

128 NTIA(2023), Manual of Regulations and Procedures for Federal Radio Frequency Management,
https://www.ntia.gov/publications/redbook-manual (last visited 2024.06.27).
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5. 13BN s BE o F AT RE A I PiE
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6. “LFE VAP ETH B IRBOITIRT > R T R R B H TR

7. RBAERE R EERA R

Gt HR T NTIA § S B30 % 8 TRAF 3 o F 50§ 41 5 f8
P RRBI GRS BT RIL o b & B NTIA » € 4p sl g 12
‘ﬁf‘l?‘f\‘%f"’?ﬁ MR i 32 I AR N - g A e
IR AT AR 0 > Fr iR E R T % Suen3 i ¢4 (interoperability )

/ Hﬁ‘b’lduz\a

Y
=

AN

T ;ggg@ﬁ;n%g 5o N 2R )‘; :-;_chf:]_m# B4 )L,;,Lﬁ By gﬁgc &
fFR o 4ol 6-5 F1oT o

ok BN RS SN 70 Bl d R IR T 2 L AR
# I H i+ (Joint Spectrum Management Element, J SME) - JSME i% &
ﬁﬁ%ﬁmﬁ—%?ﬁr’jéﬁﬁﬁﬁﬁ”ﬁﬂfﬁ’@NﬂA
G AU R Y Y e M S ehbipe o U5 NTIA ﬁ;' M myES %
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ERERTEAR Q
8 FRENA
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— ..<:|HH
NTIA 253 A

S Federal Emergency
Management Agency

Rk A Ak

W1 6-5 ~ NTIA 3% B 23 & M58 4

FH AR AP E AR

IR EEAR [ Q
B IR $t§;ﬁ a o e
- v
ﬁ aix ' @
nm E
NTIA b'%pm/EEElj '-‘ <:II HH
AT iEF5 FE AT Federal Emergency
1£ F FH4AE A—4 Joint Spectrum Management Agency
AlA Management
18 Element
_5% i
AR 3 Defense Coordinating
Officer
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£6-2~ 3 EMANHE T b2 T Y

LE VHF PLAN LE UHF PLAN
Identifier Mobile Transmit Mobile Receive Identifier Mobile Transmit Mobile Receive
(MHz) (MHz) (MHz) (MHz)
LEA 167.0875 (Simplex) 167.0875 LEB 414.0375 (Simplex) 414.0375
LEl 162.0875 167.0875 LE10 418.9875 409.9875
LE2 162.2625 167.2500 LEII 419.1875 410.1875
LE3 162.8375 167.7500 LEI2 419.6125 410.6125
LE4 163.2875 168.1125 LE13 414.0625 (Simplex) 414.0625
LES 163.4250 168.4625 LEI4 414.3125 (Simplex) 4143125
LE6 167.2500 (Simplex) 167.2500 LEIS 414.3375 (Simplex) 4143375
LE7 167.7500 (Simplex) 167.7500 LEI6 409.9875 (Simplex) 409.9875
LES 168. 1125 (Simplex) 168.1125 LE17 410. 1875 (Simplex) 410.1875
LE9 168.4625 (Simplex) 168.4625 LEIS8 410.6125 (Simplex) 410.6125

TR kR ¢ NTIA

26-3~ AFMAK G B2 T AR

IR VHF PLAN IR UHF PLAN
Mobile Mobile Mobile Mobile
Identifier Transmit Reccive CTCSS Identifier Transmit Receive CTCSS
(MHz) (MHz) (MHz) (MHz)
NC 1 Calling 164.7125 169.5375 None NC 2 Calling | 419.2375 410.2375 None
IR1 165.2500 170.0125 As required IR10 419.4375 410.4375 As required
IR2 165.9625 170.4125 As required IR11 419.6375 410.6375 As required
IR3 166.5750 170.6875 | As required IR12 419.8375 410.8375 As required
. 413.1875 .

IR4 167.3250 173.0375 As required IR13 (Simplex) 413.1875 As required
169.5375 . 413.2125 .

IRS (Simplex) 169.5375 As required IR14 (Simplex) 413.2125 As required
170.0125 . 410.2375 .

IR6 (Simplex) 170.0125 As required IR15 (Simplex) 410.2375 As required
170.4125 . o 4104375 .

IR7 (Simplex) 170.4125 As required IR16 (Simplex) 410.4375 As required
170.6875 - . 410.6375 .

IR8 (Simplex) 170.6875 As required IR17 (Simplex) 410.6375 As required
173.0375 . 410.8375 .

. 5 L 5
IR9 (Simplex) 173.0375 As required IR18 (Simplex) 410.837¢ As required

TR &R ¢ NTIA

N ii#%%ifi'f%%% AT H AR T
enfd 58 0 NTIA A 162-174 MHz %2 406.1-420 MHz #g £ » H.34] 7 -
R GHEE o dodk 6-2 3 & 63 AT o iRUR AR S OMRAL L mER S
if #7 3¢ (Federal Interoperability Channels ) > 12 % X 3472 ~ &> 2 & >~
DERFr AR I MR Ro & 62977 F 5 Hi2H g (law

Sy
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enforcement channels) > %4 6-3 #7748 % 5 ¥ T %@ i (incident

response channels ) °

4 % 167.0875 MHz {r 414.0375 MHz i g %5 * *0 i 40 4 cho
B+ 55 (National Calling, NC) #73§ » ¥ - 8 80T @45 ¢ & 738
Sl s ded 62 fiA o 4F % 169.5375 MHz (# 164.7125 MHz fie $f)
f410.2375 MHz (% 419.2375 MHz fie$F ) k45 %5 - 4.5 B 1]
Pt 0 E MR R AT B R 0 dod 63 41

LAY AT om0 kg E RN %R(Code of Federal
Regulations, CFR) Bf\, Brim ™ o s 2 BAR KL 7oL
FCC ¢ Jppeip2bp=nl =i % 2 maulp 5 » ¥ 2 3??,’_?%?%@‘—;%@ B

ARRE > B S 2T GE R e 4129

F_&
~

£ JF i % FCC ehip B 2] fr2R s
3. WAL RAF SR [, B OPT FERFIP
4.47F Felv R G R * FnE By TG

S5.Hct PFRF A BAZE 60 %

6. e A e AR G e FCC 4 L™ #E 5 6 # )2
W HIFE o

b L BEHEAEER T Epmo 2 @Eiﬁi"‘f?tﬁfj-“/f 0 OHCH
AR~ BSA K R AR o B ik £ 8 K SRR P
By 55 A2 R f&%—ﬁ#‘“*ﬂ?é ERUSLR X e i A X R g PRI B g

gk 2RREFRHE R 13 PRAR IR A % & (Telecommunications
Service Priority, TSP ) L*FL%G i BB G R BAR M AEIRIE A F] 2D

129 The Code of Federal Regulations, Title 47: Telecommunication.
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RS UELENZARE GRG0 FRHNEALE ¢
(FCC) #]=_7 2 & r’ﬂ‘{iﬁ)@é&:}ﬂ— *5 ( Mandatory Disaster Response
Initiative, MDRI ) o 238 L2 3 & P ernf_Aagh ~ ™ Vfcd & L T 4
AYF RSO ERTERDEY ST EFRALHFAHF 2 2
1A 49 1L iE MR AR B ST UPRTE o 1995 MDRI AP » 32 A #3K % oh
ﬁ#:;%ﬂﬁfhrféwﬂfuuﬁﬁk nnﬂ*kﬁﬁﬁ41%

—~\

Lo B U R BSIRIS D PUNT T F R RGO R R
fed 2 "—‘i"-'ﬁﬁ' B XFPRIE S
2 KT LR ARMR A T AR R 2555

3. BRI~ £ IRy e s 6 s ok ﬁ i
4. HFPERBERF T T e LT 2 BF R
5@&@@@@wﬁ$aﬁ%%i%’uiﬁﬂ??%%4%w

F RS0 R EaE o FERIRA o ;—&?I"'#ﬁ#ﬁw ’
d NTIA % B 5l 5040402 & 5 0 4o 67 957 B30 o 5 50 i S 245
A B K722 (Office of Science and Technology Policy, OSTP )
AECREFEARTTRAZ P REAR REFYHEF R LG
£@#d NTIA 2 FCC PR Fm L ANHRI 228 > d
OSTP 2 = § % PP BB (s 2 4% o H =t OSTP i =24 NTIA
LT & & % % (Emergency Readiness Plan, ERP) % & % 7 FR7% i
4 % % (Telecommunication Service Priorities for Radio, TSP-R ) - 7

TP F s > OSTP 2 BB INE f FAHFT R & * o

130 FC(C(2024), "Public Safety and Homeland Security Bureau Announces Procedures for State
Requests to Activate the Mandatory Disaster Response Initiative (MDRI)," DA 24-527.
181 CFR Part 214 -- Procedures for the Use and Coordination of the Radio Spectrum During a Wartime

Emergency.
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The president

The director of
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Fce NTIA

DoD Federal agencies

Bl 6-7 - % RT3 ¥ 70 4

FRER AP E R

g xd %‘13?"31‘}3‘4[#" RERRT 4oie 5 22
O BT e 705 %ﬁmﬁ}%{r#ﬁ%@vﬁ ) FE e &
TEBHE R AR T R T R B F s Y TR e L R
X ifraféﬁflﬁaﬁifﬁﬁé%ﬂ W o &?ﬁ%ﬁ%%%ﬂ » NTIA =
RRFRE REoF GARMY Y DR E B R P R
F”ﬁf%%ﬁt&ﬁwﬁ?‘;fé T RJep Lm0 @ NTIA ehé ¢ 38 ¢ 325w

%?%u%ﬁ%iﬁwu@ﬂzkﬁﬂﬁﬁ£aﬁqr $iE Ro

2 W OSTP i iz ¢ % & & chpc Lg%~ A~ 0E 6]~ A2 5 o
s o NFEEREREERT 2R Y o 2 OSTP 4 Eanf T
FCC &3m0 e 2t 2L B 2R g ip e % 2 8038 3 AP g % & 4
o g At & NTIA #) 2 o 3% i@ * 'T & % % 4 (Emergency
Readiness Plan for Use of the Radio Spectrum ) 7 £ » £ NTIA =
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oo F AR B IR 0 A P L P S R ¥4 - FCC -
Jet5es OSTP 4 x4 2 4p B %3 % ©

FRWPEE S WA G A 0 £ 458 L3 OSTP i

T ety ",,/\ﬁ » 4 NTIA 4= FCC ap-ﬁ;jﬂ T & ",,4 B e
Ao @ PR e 4 0 WL OSTP 4 Teit Bho BERp frd i 7 &
B RTIHEF AR 2 PSR 2N JE LS NTIA 2 FCC
Az L% OSTP i iz ﬂ@%wjﬂwﬁiﬁuék°i
%%ﬁ&%ﬁ%ﬂ%w%ﬁﬁf rRY +ﬁ Frm o q
w FCC & M ¢ 35> £ ¢ OSTP 24 EEH NIE A R o B
%ﬁﬁiﬁ@ﬁﬂéﬁﬁmﬁﬁz%iﬁﬁﬁﬁﬁi%%ﬁﬂ’ﬁ
#d OSTP i T inidd &bz o

AFEMAE ST MR L T T 2 T 28
P iede R EF 2 o

o~ ME (RE P GE)

AE (KT PHE) 22 P R R T RO B
UK RT AP CLEE L RN R 2

LR A AZ % 22 R 222

“W”Tﬁﬁ”i@<9*;%%ﬁ’%mfﬁﬁé%”§
REPREBFE PRI E o RT P RARTS 4
ﬂi“?ﬂfﬁgﬂﬁ*i7£§WV T LT
dad P X T RcERRD ?%%5“*1$ﬁ—iﬂ ¥ 738 7>
FiT2 X EIPRFF P RTIPRGR dpd 2D R )
PR(ED) 2 BF LERANTE (M THALE RAXE) X

182 % 2 7 % https:/law.moj.gov.tw/LawClass/LawAll.aspx?pcode=D0120014.
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2R E L c ARV R LR E L E
ERR ARG T AR FZY A S TP R
RREZEIBIRE 4oBl 6-8977 > 5 2RFRDLLT P g i

CHEI LB WM A R A AT RHILE DL
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FEEBPIEPEENGE UER T BRI T AL
IER o ¥ - o B RARGA R E R R IR
SN E ek W E R IS SLRY G e ROk
Mo AR AREFR NS P L XTREAR € TR
FEE TR P AL a2 RS- R

\
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