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Abstract

Keywords : Frequency Application, 5G Private Networks, Next-Generation

Communications, Resource Proximity Solutions
1. Research Background :

Under the digital content and enterprise transformation, the global demand for
wireless data transmission has driven the growth of related industries and
communication services. However, it has also exacerbated the scarcity of
frequency resources. Given this trend, effective planning, allocation, and
management of telecom resources, including frequencies, have become important
policy issues. With the development of frequency management technology, it is
now possible to assist governments in supervising, authorizing, and dynamically
controlling frequency resources through relevant technologies. Strengthening the
application of emerging technologies in telecom resource management will
continue to be a focus of future policy.

2. Research Methods and Process :

This project aims to proactively address domestic frequency resource issues. It
involves synthesizing major policies or initiatives related to innovative spectrum
resource applications from the past, analyzing the organizational structures and
industrial ecosystems of 5G/B5G and low Earth orbit satellites in Taiwan,
conducting interviews with potential companies, developing assistance plans, and
estimating budget requirements. This will help advance forward-looking
frequency resource planning and management and enhance the efficient
utilization of frequency resources. The project's research activities are divided
into four sub-items: analysis of domestic frequency resource innovation
applications and industrial ecosystems, analysis of international new application
models, industry interviews and seminars, and recommendations for resource
utilization.
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3. Key Findings :

Based on recent observations of 5G private networks and various frequency
application fields, reducing implementation costs, developing application
scenarios, and explaining the benefits of deployment remain crucial for field
operators considering the deployment of private networks. System integration
and network service providers, as service suppliers closely connected to field
operators, also play a key role in how they manage their cooperation relationships.
Therefore, this project focuses on analyzing five major categories of frequency
applications: 5G private networks for smart manufacturing, smart exhibitions,
smart healthcare, non-terrestrial communication, and connected vehicles. The
project analyzes their frequency resource usage and corresponding network
architectures through interviews with project commissioners, commissioned
companies, and the three major telecom operators. It also references international
cases of innovative frequency applications, including non-terrestrial
communication, FWA, connected vehicles, and PPDR, and compares them with
the domestic industry ecosystem to comprehensively assess the usage status of
frequency resources domestically and internationally, proposing related
regulatory amendments and a three-year revision plan.

4. Key Recommendations :

A. Immediate Feasible Recommendations :

Regarding domestic frequency application, for the "5G Private Network", there
are issues related to the "Management Measures for the Establishment and Use
of Dedicated Mobile Broadband Telecommunications Networks", which include
special review procedures for cloud connectivity and the need to specify the setup
area and radio wave coverage area. Since the acceptance of private network
applications only began in June of this year, it is recommended to continue
observing industry opinions and actual usage needs before considering any
amendments. Specifically for cloud connectivity, it is advised to clearly define
the special review procedures, related processes, and corresponding responsible
authorities to clarify the application process.
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In the "NTN" section, there are concerns about interference between newly added
satellite fixed communication radio frequencies and the use of the 28GHz band
by telecommunications operators to provide 5G services. It is suggested to
address frequency interference issues by requiring agreement between applicants
and existing operators, and by clearly defining same-frequency and adjacent-
frequency interference handling mechanisms in the agreement.

For the "C-V2X" section, it is recommended to add specific experimental field
ranges for innovative connected vehicle spectrum experiments. This would allow
entities to apply to the National Communications Commission under telecom-
related laws with a more simplified anhmgd faster application process.

In the "PPDR" section, advanced countries tend to opt for shared networks in the
deployment of PPDR to avoid the high costs of maintaining a dedicated PPDR
network. Based on interviews with telecommunications operators, it is suggested
to adopt a "shared network model™ where telecom network operators provide
priority communication and access assurance. This approach not only
incentivizes mobile operators to assist in rapidly expanding service coverage but
also ensures efficient use of scarce spectrum resources. Moreover, when
entrusting the construction of PPDR networks entirely to telecom operators,
considerations like cybersecurity and trust in management mechanisms must be
taken into account.

In the international frequency application trends section, it is important to
continuously  monitor developments in IMT (International Mobile
Telecommunications) issues across various bands, the development of HIBS
(High Altitude IMT Base Stations) issues, and the discussions and resolutions at
the WRC-23 (World Radiocommunication Conference) in December. These
observations will serve as a basis for subsequent recommendations on resource
access and as a reference for the development of the wireless telecommunications
industry.

B. Medium Term Recommendations :

For the "5G Private Network", the "Management Measures for the Establishment
and Use of Dedicated Mobile Broadband Telecommunications Networks" should
clearly define the installation area and radio wave coverage area issues. This can

XXXIV



refer to the provisions of Article 50 of the Telecommunications Management Act,
discussing the relaxation of installation area restrictions for specific applications
(such as public interest-related fields like police, fire, and medical services).

In the "C-V2X" section, it is recommended that On-Board Units (OBUS) in
vehicles should consider international trends and contemplate whether to switch
to a type-approval system in the future. The maintenance issues of Roadside Units
(RSUs) require inter-departmental agreements and further deliberation to ensure
both safety and efficiency. Moreover, as connected vehicles are classified under
specialized telecommunications in Taiwan's telecommunications management
law, there are restrictions like the prohibition of connection to public networks
and usage only for personal purposes. It's suggested to start with designated
demonstration fields, beginning with experiments and then continuing to adapt
regulations in line with the development trends of connected vehicles.

For the "PPDR" section, it is recommended that Taiwan's relevant authorities
should consider the domestic PPDR scenarios from a comprehensive disaster
prevention system perspective. After constructing the national disaster prevention
policy, the Department of Digital Development should provide corresponding
network construction standards or necessary resources like spectrum and numbers
based on the overall policy or disaster prevention operational needs. Additionally,
appropriate incentives should be provided to encourage telecom operators to
participate in cooperative efforts and upgrade their existing network
infrastructures to meet PPDR operational requirements.

Regarding international frequency application trends, international standard
organizations are looking to support applications with larger bandwidths and are
starting to discuss the possibility of using higher frequency bands like Sub-THz
for mobile communication. The industry and academia, including telecom
operators, major equipment manufacturers, and international component
businesses, are also progressively investing in the technological development of
the Sub-THz band. Companies like NTT DoCoMo and Samsung believe that the
future 6G era will use low, mid, and high-frequency bands to support a richer
array of communication applications. The Terahertz band may offer transmission
speeds exceeding 100Gbps. For the supply of Sub-THz frequencies in Taiwan, it
Is recommended to refer to the practices of major countries and initially plan
experimental bands for industry and academic research and development testing.
Once international standard specifications become clearer, subsequent
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preparations and planning for frequency supply can be conducted according to
domestic needs.

C. Long-term Recommendations

For the "Spectrum Resources” section, it is recommended that in 2024,
sustainable observation of domestic and international development trends should
be conducted. In 2025, an evaluation and investigation of the market's demand
for the release of other 5G mid-band frequencies should be performed. Since the
4G spectrum (700MHz, 900MHz, and 1800MHz) is set to expire in 2030, it is
necessary to initiate related surveys from 2026 to prepare for subsequent
spectrum reorganization and reallocation tasks.

Regarding the "Non-Terrestrial Communications” section, the international
community has already begun to release the 20.2-21.2GHz frequency band for
operation, indicating that the existing low-orbit satellite spectrum resources are
gradually unable to meet the burgeoning communication demands of the future.
Therefore, it is suggested that our country's regulatory authorities should assess
the demand for the 20.2-21.2GHz band starting from 2025, while also referring
to other countries' practices, and further evaluate the possibility of releasing the
Q-band and V-band for satellite communication use.

For the "PPDR" (Public Protection and Disaster Relief) section, considering
PPDR as a crucial component in strengthening our country's network resilience,
it is recommended that the regulatory authorities start evaluating and consulting
the public in 2024 on the feasibility of releasing the 800MHz band for PPDR use.
If there is indeed market interest from companies in obtaining this band and
collaborating with national policies to build PPDR networks, a further evaluation
of the release options should be conducted in 2025.

In the "Connected Vehicles" section, the 5.9GHz band is currently used
internationally for C-V2X (Cellular Vehicle-to-Everything) experimental
purposes. While the technology and related standards for connected vehicles have
an initial framework, the upstream and downstream industry chains and policy
support are not yet complete. Public sector entities have not yet clearly defined
commercialization management methods and lack a strong willingness to invest
massively in infrastructure development. This lack of substantial public sector
investment in infrastructure consequently affects the private sector's (such as
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telecommunications operators, equipment providers, etc.) willingness to invest in
development. This mutual influence delays the large-scale commercial service
development of connected vehicles, which is recognized by manufacturers as a
direction that requires long-term attention and assistance from the public sector.

In the part concerning international frequency application trends, it is
recommended to refer long-term to the assessment methods of other countries'
regulatory authorities for future medium to long-term spectrum outlooks. It is
advised that our country's regulatory authorities should design stages based on
different market demand phases, including regular observation of development
stages, evaluation and investigation of demand stages, evaluation of release
options, and implementation stages.
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- & 5G 7T 7_j& MEB 3 (Fixed Wireless Access, FWA)

e 5G PER o A5G TR B A MR EM 0 @ B g S (Fixed
Wireless Access, FWA) = 5 ¥ — fa 8 % 205018 — v8 B R RL 2 242 % o 1Y
AR FETHMIRIE: FAR P mT HEI AL AT LF A
BRAEEE S 2 e LR R RS R XK K (CPE) 7 2 Ada B

NG RTEE R BRI Z 243 %20 4@ 3-1 ¢

RS

Easy last mile connection to the home

Central Office Last Mile Deployment Speed
Coax o Medium
Copper .
VDSL 0 Medium
FTTH Slow
- — CPE

Low cost, fast deployment

T4 kiR © Samsung > 2021 £ 11 ¥
Bl 3-1 ~ 7 BHE R B (8 — 0 BT iy

KEE SG HiTF B OFWA 35— B AE R T L4408 TH A

20 5G Fixed Wireless Access - A powerful alternative to fiber to the home. 5g-fixed-wireless-access-a-

powerful-alternative-to-fiber-to-the-home.pdf (samsung.com),2022/12/21

110


https://images.samsung.com/is/content/samsung/assets/global/business/networks/insights/brochures/1221-5g-fixed-wireless-access-a-powerful-alternative-to-fiber-to-the-home/5g-fixed-wireless-access-a-powerful-alternative-to-fiber-to-the-home.pdf
https://images.samsung.com/is/content/samsung/assets/global/business/networks/insights/brochures/1221-5g-fixed-wireless-access-a-powerful-alternative-to-fiber-to-the-home/5g-fixed-wireless-access-a-powerful-alternative-to-fiber-to-the-home.pdf

L T F RS R R S N T POR I T S
MR EEFIIRIEFF2Z AR o Eody VERTIETY 248§ o b4
%% & > T-Mobile *+ 2022 # & = % #4216 250 § 7 SGFWA * » » ¥ 3 3
%2025 & ¥ £ 5 Kz 700 3 800 § 0 H e $ <+ Verizon B HE-P %37 5 400
3500 o £ EFanr 2 A EIER Y 5G FWA & X RA T
BP0 5 10%3 F & o

IR T B3 Mk SLkh € (Group Special Mobile Association, GSMA)*+
72023 & >z {7 # 5 #3F 2 (The Mobile Economy 2023) | * ip > FWA #-

MALS 5G PR EIRT A - o £ 3 2023 & 1 % 5 2IRiT 50 B R R

© FATIE 90 R LM IRARE e (8 1 S M e AT E e E )i )
5G FWA JR7% > 4p % 505 40%F & ¢ eh5G ik i FWA & % o 2

ST 4G N H 8 FWA HjiF > # % 5G Hisen FWA & % 5§ IRACE
10 3P FHE T AFE 30 TIRF Fecd o P w < 5 #ch5GFWA
i ‘FK 01 3538GHzHAgE 5 4 - e 2T ’,’i"ﬁ Bim e he i v 5G E®
F ok (mmWave)d £ > s 8 FRZF EE st ot o o pb o K
BN R BB RAO I N LB #2(extended range) f2 4 k0 B £ 5G
PR K Ap B > T fe i & L 7 ® 4 (Massive Multiple-Input

Multiple-Output , Massive MIMO) £ ;& & = 3 (Beamforming) ¥ jiFerizh = £

21 GSMA (2022), The Mobile Economy 2023 , available at: https://www.gsma.com/mobileeconomy/wp-
content/uploads/2023/03/270223-The-Mobile-Economy-2023.pdf
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Figure 16
Markets where at least one operator has commercially launched 5G FWA services

Data correct as of January 2023
Source: GSMA Intelligence
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225G Americas (2021), Fixed wireless access with 5G networks, A 5G Americas white paper.
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2 CITA (2021), 5GFixedWirelessBroadband. Helping close the digital divide in rural America.
https://www.ctia.org/news/5g-fixed-wireless-broadband
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%5 5G Americas (2021), Fixed wireless access with 5G networks, A 5G Americas white paper.
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% CTIA (2023), How much licensed spectrum is needed to meet future demands for network capacity?
https://api.ctia.org/wp-content/uploads/2023/04/Network-Capacity-Constraints-and-the-Need-for-Spectrum-
Brattle.pdf
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27 Telecompaper (2023), Verizon subscriber growth improves in Q4 on FWA demand, but outlook muted.
https://www.telecompaper.com/news/verizon-subscriber-growth-improves-in-q4-on-fwa-demand-but-outlook-
muted--1450995 (2023/5/9)

28 Telecompaper (2022), US broadband penetration to reach almost 100% by 2026 — study
https://www.telecompaper.com/news/us-broadband-penetration-to-reach-almost-100-by-2026-study--1427459
(2023/5/9)

2 CNet, (2023), Verizon 5G Home Internet vs. T-Mobile Home Internet: Can You Trust a Mobile Company for
Your Home's Broadband? https://www.cnet.com/home/internet/verizon-5g-home-internet-vs-t-mobile-home-
internet/#jumplink
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30 Mike Dano (2022), A look at FWA's Pyrrhic victory over cable.
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Verizon 7™ # ¥ #&3 % £ 500 § B FWA * 2 o5 RO & & A 4% & 2025 & 14

2. US Cellular ¢% 3} & FWA

v

N

US Cellular ¥_% R 76 i ¥ ﬂ o 3% = ¥ % Telephone and Data Systems
Inc.(FF 84% P iP)ind o @ o o0 @ 2 230 1983 & » IRt = g
7 4c#FH oUSCellular P 52 2R %2 ~ 2RFERF > 223 B He420 B
TP 94908 L 2 oo

US Cellular »* 2021 & 5 * % 77 & X 7 Wi * 3t 3 @Ei‘ﬁ'?g % oo i
e 2 d 115G FWA 2% Y 0 i A% @ 3a F R 7 22 e
FLoTE R G IGbps > T35k @i KR Y) 55Mbps o BlE S BE R R
BTE 3 N AT O * R & & (T3 & Ericsson » Qualcomm {r Inseego

4 28 GHz #53¥ + i i+

iBIE R 8 * Ericsson X ME L @ MT(F AP EEHEHE ~ Antenna

Integrated Radio, AIR)5322 :&f¢ = 4 % s(Antenna Integrated Radio 5322

advanced antenna system) » 12 % Inseego e575G = “b % = =82k B o LE H

31 Mike Dano (2023), 5G FWA networks in the US could be overloaded by 2027 — study
https://www.lightreading.com/broadband/fixed-wireless-access-(fwa)/5g-fwa-networks-in-us-could-be-
overloaded-by-2027---study/a/d-id/784443?
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* Qualcomm 175G FWA T % o T B i HPIFERFER T > 1 Qualcomm

I5GFWA T 4 2 % 2282 &8 5G % f 4 X A2 7 ARFEHE o

e —u

AL &R : US Cellular » 2023 & 5 ?

@] 3-3 ~ US Cellular 2. 5G % F 8% ¥ REEYE

US Cellular >+ 2023 # 5 % 7 %32, BB A S E 3 Ve 12 72 &
FRAGHA 27 TDS cnk 5 IR £ 2 s 9 ¢ 3 FWA & % 57U
FRIRFEDT 2 (7 E R 4 A58 4ok US Cellular éhi7 ¥
SRR G0 3 ARY(TDS) & R (US Cellular) i B PRI PIRA £ & PF

PR 010 & 20 £ & ifTie

32 Light reading Mike Dano (2023), UScellular poised for big growth in FWA.
https://www.lightreading.com/broadband/fixed-wireless-access-(fwa)/uscellular-poised-for-big-growth-in-fwa-

/d/d-1d/784797
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SPECTRUM

FIBER

MID-BAND
SPECTRUM

INCREASED DISTANCE TO TOWER

kL kiR 2 US Cellular » 2023 £ 5 *

®] 3-4 ~ UScellualar 2. FWA JR7%T &, [B]

3. FWA 414 %

@Rt £ FA L% 0 Starry & 2016 E & 2 0 32 2017 E BN F
k) 4 % # 2 8 E 200Mbps 7 FWA FRA% © Starry 12 4,800 § % ~ %
%1 2019 & 24 GHz #4l > & 22 % 25 W EE L 104 B 24 GHz 4% #
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PR L RO ;g T E S R FWA JRGE - Starry ME T A S

PR R RS AT L A KRRy DR

TE*FAD S EEP TR AR IR ET £

hgepiE R b o Starry A2 A BT AR TR

Al AR
et kg w B SEREEI BN > bE AP RS LB
MEF e e EAE > B AR £ L2 RS F 5 G hi N gp L

(Active phased array) * 42 MU-MIMO)Hjirz. %2 &

'V“:F'\'—" ’ Q‘#fEIS‘&T’-r{ ,‘/‘J‘:':‘%j‘
FRL222 R R

TR

5Gbps » 1 * cF % 5 24 GHz 2 37 GHz »
i\

M

B R 100 % = koo

==
—

=

s

. .\).
%
&

TR kR Starry, 2023 &£ 5 7

Bl 3-5 ~ Starry % 3 < @ F ] ) EF L AL A

3 MIC (2022) » #&A74] Starry 5 % B FWA © 35 &
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Starry »* 2020 # SUPRE A L M ELT B AL > B 2P Hd A B S
B2y bR Oz g 2 TS B F I ELE S AL JT - Starry
Re 4 on@ S s > d 2 b FWA 80c Bt o % 5 [ Trident |~
"Point ) hfk & A2 % # A RIFPICF N ARLT > ARFEEAREDL
FE oo fp Y ot R b B FIHE R 0 F b £ FIRad B S5

BfcWiTaE s Flptd B A B A £ 25 T Comet | hRfcEEE o

B R Starry 32022 £ 3 1 A SR FFod WF £ P FFMRE
¥ 7RI £ ma 3Q'é$%2@%ﬁmMEﬁ¥£§i@%’@%

& FCC I # 3% F &% > Starry 7 #2323 @ FH > ¥ 62023 # 2 ¢ 3
FLA € mod % RDOF # 2% 4 & 55 et 485 X ¥ K2 54 @ 98 R

P o FCC & % # %f Starry & F4p B 5 5% o

(W)~ AL %

FCC GAf g #3015 B B0l 2 v & £ 117 2 WPl > 5
Fe o A BB S R e 2 SG B R 0 RRFIRIME I & T E e
YEP AL BHEE R FWA B 5 IRTE » & % FWA AR S 8 (783 2
Bt T GERREEFS MK EIPE R R 12 > SR ERAT L AK

B2 SGH *AFENFWA S8 5 B2 4 7 o

3 Fierce telecom (2023), FCC wants to fine Starry, 21 others $9M for RDOF defaults.
https://www.fiercetelecom.com/telecom/fcc-wants-fine-starry-2 1-others-9m-rdof-defaults
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Brattle.pdf

35 CTIA (2023), How much licensed spectrum is needed to meet future demands for network capacity?
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PRI e fFO3858 L2202 Ar BRIAFTL S OF 4408y
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A0 F R~ i fesk N A ik S b eyR AR IE 21
2 AR L R A= el i S

PR B 2R RO & B o e i i RO 5% (European Economic Area, EEA)
PR B APRME  c RS E A R R ERXR %M p 4 7 % 4 € (European
Free Trade Association, EFTA) z. g p & ¥ % % & H ¢ = & (EFTA
Surveillance Authority, ESA) » § 7 34 (7 &2 % B 4p B e T o B4 2023 & 2
* o ESA T G M et ¥ R R TR P pURR B R S R 1Y

FERERZ € 2022127 12 p B FT32023 F10 31 p o4

4 roen TR e B B R3E B4 :}F] # | (Guidelines on State aid for broadband
networks)® o

B 3 H - OmdiadF £ 45 1% 90 0 e § R AG I F 5 32 100%
IR G B 2020 B4 SG I ko HinE S S G AERE 0 12022 & 6
B 5G & E FEF81.5% 0 @ 2021 & 6 F FFE G 23.3%

¥ 1245 GSMA »+ 2022 & 10 * 3 # a9 goov' (7 Giigp 2 p# 3 2022

E6T BB Y L 108 R G EK D SGF ¥ EEIRDE 0

3% ESA (2023), ESA adopts new guidelines on State aid for broadband networks,
https://www.eftasurv.int/newsroom/updates/esa-adopts-new-guidelines-state-aid-broadband-networks
37 Omdia (2023), Norway: Country Regulation Overview - 2023,
https://omdia.tech.informa.com/OM030406/Norway-Country-Regulation-Overview--2023
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2FREAHFBL LD IR AT 562 G ST AR s @
3 iF 16%n* = & % 5Go gt b EAR 2 R RFR R TN T "iﬁ ERE TR A
SR T £ AR Y 2 o5 At AE LB = o BT ~ KPN ~ Proximus »

7ot g AR ARG S TR e o

\\\

Swisscom ~ Telia f= Vodafone % 2
B HATR * 100%7 £ 24 &k @ Orange ~ Telefonica f= TIM RIFE 3+ A %

BEPZSApR DR

(=)~ BB R
PR R A A BHARR - LR RURE T &
PR RMCERER S S A2 2 HmE RS RT LA FER Y
Rpder » 25 FTERIFENE? LA EFS R EAHE LI L o
¥R TR 2020 #3 i " R4 B2 (the Broadband Development
Act)e 322 R R-FCR 2014/61 Hidp & TR MR T FEARRGE S A
A B #F‘ % | (Directive 2014/61/EU of the European Parliament and of the Council

of 15 May 2014 on measures to reduce the cost of deploying high speed electronic

communications networks, Broadband Cost Reduction Directive » i % f§ # %
BCRD st E’ﬁﬁéi“iuﬁjﬂ?)mﬁkp% I SER X i

PO PR 2025 EE R R G E 9T RS 4 100Mbps B PR AR e

38 GSMA (2022), GSMA report demonstrates policy action is needed for EU to achieve Digital Decade goals,
https://www.gsma.com/gsmaeurope/news/mobile-economy-europe-2022/
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PR B prip bz o 43 2022 £ 5 7 0 5 90% R A S B (R
100Mbps e+ Beif & o B 1Gbps e PRFER] e (& EF 87% 4 v o
s B 73 5 § =5 (¥8 = 3% © Nasjonal kommunikasjonsmyndighet,
Nkom)F R h2 B3p > wvdh 2025 & 4vig 42 B Gigabit A # K s H-¢ F &
750 IR R F(HE T0 BEA)TREE LAOLE > BB R KL AT A
100% 6 g e e eniz 2t 2 & 166 R¥R= 5o ¥ ; :2% 4G & 5SGFWA E = fp
Bk 337 8 A0 A 30 I e -
SRR B 2 e % 3% (Kommunal- og distriktsdepartementet, KDD)
v Nkom £23%°2023 & #-5 H R EAE & 58 3% 3.627 %= o ¥ (X & 3,370
FF 7)auder o #2.2022 & 3 4 6,000 F ¥R W o T RILE A > B 2022
# 2 w0 A BRG] e T R R PR Wi 30Mbps cPRAR T K R
e §_p 2023 &4z > KB FPik 5 30 2 100Mbps e T i i L 3 o AR
TIRRFERG G E R ENE AL r R AR T o R R 4

EETHEREE R ORI CEFTEMIRLE Do

(=)~ SGHERYZ H{ERF LSS

2019 & > #ma 5 5G JRAFA Fe 1 2x30 MHz #1700 MHz #7 £ (703-733
MHz fr 758-788 MHz)#7 3 #4 f& © 2021 & if ¢ 4 iz 7 2.6 GHz £ 3.6 GHz #7
FLendi BB 0 2022 & 9 * > Nkom FE 334 1.5 GHz # £ (1427-1517 MHz)4r 26

GHz(24.25-27.5 GHO# 2 1 * ¢ 5G i, W] » 0 2023 & 4 7 o ff e (7 ¥

133



Bhyem e s ptob 52023 # 1 % > Nkom 4 Z_#-FF 2z 3.8-4.2 GHz
SR K 5G @

2021 & 10 * > Nkom # # Telenor ~ Telia = ICE % = 47 & e fo ¥ ¥

7
2L E TR T Altiboxo # 17 T ATHE F enda f oi%dp £ £ 19 389
BT (N E 444 i E 7)o Telenor 21 SAFE 142 R¥R= s > pLIF 2

x40MHz 2.6 GHz #f £ 120MHz 3.6 GHz #f £ ; Telia &1 % 4 10.7 i
RS 5L > pEE 2x30MHz 0 2.6GHz #f £ 4- 100MHz 1 3.6GHz #f £ 5
Altibox 14 8.3 ¥% = i ¥ pE{F 50MHz 7 2.6GHz TDD #f £ 4= 100MHz
3.6 GHz 47 # - ICE vt~ A Kid ¥ £ir 1354 ¢ § drdoenE % >
5.54 @ y% 5 pL{T 80MHz 9 3.6GHZ 4 £ = @ - 7 E#H 3 F ehi 452
R fHLTEPALADHENAY ER > B H 6%l L T o

LEFRELAE R TR L

39 Nkom (2023), Hearing of initial assessments for allocation of the 1500 MHz and 26 GHz bands,
https://nkom.no/hoeringer/horing-av-innledende-vurderinger-for-tildeling-av-1500-mhz-og-26-ghz-bandene

40 Nkom (2023), Consultation of local 5G networks in the 3.8-4.2 GHz band, https://nkom.no/hoeringer/horing-
av-lokale-5g-nett-i-3-8-4-2-ghz-bandet
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Results of the auction
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Altibox i Telenor

50 MHz 40 MHz

Figure 1: Final assignment in the 2,6 GHz band

3400 MHz
3800 MHz

Altibox Telenor

100 MHz 120 MHz

Figure 2: Final assignment in the 3.6 GHz band

Tk kR © Informa > 2021 £ 10 *

B 3-6 ~ ¥" =% 2.6 GHz & 3.6 GHz #f £ 4p § & %

PR C Frin 3.8-42 GHz #p 7 * 0 2 5G % % o Nkom “i7# 45 ¥
Fa o 52022 iR T EEBEM 0 T BTV Gl R R T R B
Bk F SOMHZz AR H ~ * *t A L b 5 H B P 2R 220 W h 1 5G A A
XM 10 £ & F K 20MHz "L (K7 5 3 (££0200 #5% 7 9 (20,3
% 2) P 8OMHz oz 7 HiF £613,800 ¥R 2.9 7 £4 0 yma ¥ 2 3.8
A2GHz B fg = G W22 A F B Fla wp ¢ & RCEPT &¢7

AR 2T o FEH A 2024 £ 30 B A I ARL2.

41 TeleGeography (2023), Nkom officially opens 3.8 GHz-4.2GHz band for local 5G network deployments,
https://www.commsupdate.com/articles/2023/01/19/nkom-officially-opens-3-8ghz-4-2ghz-band-for-local-5g-

network-deployments/
42 Buropean Commission (2021), Mandate to CEPT on technical conditions regarding the shared use of the 3.8-

4.2 GHz frequency band for terrestrial wireless broadband systems providing local-area network connectivity in
the Union, https://digital-strategy.ec.europa.eu/en/library/radio-spectrum-cept-mandates
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JRAr el E 11 % 23220 @ 2 F 3% ARG U H & ¥ (Zyxel)hs o35
B NR 7101 5 H3n% 5GFWA 72 & AFEHIRIA® > % CPER A7 &
4G R v, T A SG ¥ * PFiE i © @ 2 % o % 23 Telenor .%}%‘:Jqéig?l »
B fiide kb o Hexbo-ik BT Bh2 AMELI: E R0 % 10~30~60 4 100 Mbps

¥ 7 b FsEE FWA FREaY

b

PRI % o FWA TR HEAF P 599 ymS 59 (8 68 % ~)/10

Mbps I 999 #%= 5 % /100Mbps ; FWA F 7 » %R 27 2TB {7 & #ypin

Ik
[
A
é‘r

i\w? B #-*% 1 SMbpsc a3t FWA F 3 23t & 6 7 3
T2 5G FEF AR R EE T 599 FR W /100Mbps 0 * 2 F R AZ
# 100GB 7 d fichpim £ 18 0 i F #4084 5 BB 3Mbps® o

2022 # 3 % > Telenor i&— # 3& d) Z 3 5GFWA it s & &0 T-We 7 4R
szzz»,ri}r% Frest g enF BT s®, pr 97 Telenor # 77 i i

KE 4G 2 SGHRBEFTEIRIE > & F 94%* # p TRBEAFELHTHESR

TSI 0 dor o B fE T E 4 B (Public Switched Telephone Network, PSTN)

43 Zyxel (2020), Joining Telenor Norway on their massive 5G roll out, https:/service-
provider.zyxel.com/emea/en/customer-stories/telenor-norway-5g-roll-out

4 Telenor (2020), Super speed in your home: Now you can get 5G-ready broadband,
https://www.mynewsdesk.com/no/telenor/pressreleases/3053175

% Telecompaper (2020), Telenor Norway brings in Next mobile subscriptions with unlimited data at prices
dependent on speed, https://www.telecompaper.com/news/1341274

46 Telecompaper (2022), Telenor Norway starts offering TV via 5G home FWA,
https://www.telecompaper.com/news/1416716
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fo & fE%E 3 #cF * © S (x Digital Subscribe Line, xDSL) » % & # 47

Y PR a8 Telenor 6 5% THE ~ SGFWA FHEY > 11 2 & u|¥r T-We PR7%

Pl 82 F R BT A AT

# 3-4~2023 &%= Telenor (HF T FHEF 7 (H = 1 M 5L )

100 Mbps 799 1,248 749 1,198
200 Mbps N/A N/A 849 1,298
250 Mbps 899 1,348 N/A N/A
300 Mbps N/A N/A 999 1,448
500 Mbps 959 1,408 1,249 1,698
750 Mbps 1,149 1,598 N/A N/A
1,000 Mbps 1,299 1,748 N/A N/A

TR kiR Telenor » AT 3 BT 5 2023 £ 5 ¥

SG FWA 3 BOE® 2 F 8 5 2 2 AGRHE L 1,999 ¥R LW (¢ 7
3L ELE) FIAT-We TALIRIEE 4 %iE 5 100/200Mbps 157 % +
FEoam o B ORAR AR 920 #Rw 5o W > 300Mbps f & 0 42 1,120 R 5 o

500Mbps & & ? LR *E 3 1,320 R R o

47 Telecompaper (2022), Telenor Norway says 94% of customers have switched from copper ahead of year-end
shutdown, https://www.telecompaper.com/news/1436526

48 Telenor, Fiber broadband, https://www.telenor.no/privat/internett/fiber/

49 Telenor, Wireless Broadband, https://www.telenor.no/privat/internett/tradlost-bredband/
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2022 # F ¥ $1 % € (European Commission) 2 # $c i A7 4 € 45 1%

iy

(Digital Economy and Society Index, DESI)®® » B2 % ! e B4 B F & » Fde
I s & faHTiE £ (XDSL ~ cable ~ FTTP ~ FWA ~ 4G ~ satellite) © ] T %5~
(Fixed) .3 i% » ¥ % 98%  # ¢ xDSL § ¥ § Flif 89% » FWA 58% -

FTTP50% o 3 % (7 6+ $iF » 4G i E % & £ 5] 99.8% » 12 5G § % + i

=& 0 82020 &0 14% > 2 3 2021 & 0 66% 0 4o 3-7 o

>

YR 3-T>F MR DENE B RE S AR B P
B 8.5% N RIEiL F T TP 0 32.5% Fdedt £ =t % 4% P~(Next Generation
Access, NGA)JR %o (e 4G &P ¥ % (24 #2021 £ 0% F 5 :iE 5] 99.6%¢
B 871 % ehE_k % 5| # (Fiber to the Premises, FTTP) 4 3 » B 4F B F 3 8
2020 & 26%#% = 3] 2021 & 34% - i FITP F R EHDFWA> B ZEF 53
2021 & © 428 50% > 4cW 37 F L& kF CFWA REF 1 H L a2 L
HE F 2B FTTP - B+ % FWA B 2 F 4218 50% » v& 0 > 48 4

% FWA 0B F 5 oFTTP e 2 Rh R E 52 i 50% B4t % 4r3 3] 40%:

50 Digital Economy and Society Index (DESI) 2022, https://digital-strategy.ec.europa.eu/en/policies/dest,
2022/7
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7ok sk ik DESI 2022, European Commission > *#7 3 12 » 2022 # 7 *

B 3-7~ 2021-2022 B BARHEMER E (0 )~ 2021-2022 W R HE B 1

ERESF(T)
2022 £ HE AL € O F ARG AL 4IRS A S iR (B
A R S B AR L B H RGBT R BE E i

At

51 Digital Economy and Society Index (DESI) 2022, https://digital-strategy.ec.europa.eu/en/library/digital-
economy-and-society-index-desi-2022 , 2022/7
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Digital Economy and Society Index (DESI) 2022 ranking

m 1 Human capital m 2 Connectivity 3 Integration of digital technology m 4 Digital public services

F

DK NL SE IE MT ES LU EE AT SI FR DE LT EU PT BE LV IT CZ CY HR HU 5K PL EL BG RO

7ok sk ik DESI 2022, European Commission > *#7 3 B IZ » 2022 # 7 *

Bl 3-8 ~ 2022 iz A AL ¢ dp dic

RARE R R
BEAEEE B 0 K 2022 £ 2 F chlc xS A € 4 R(DESD P > B2
REWAR2IBEE SRR LY - > thog e BhEd R S bl
PR E S a R RGeS A iR R R B F T RE T35

Ao BB 0 BIN §ORE TR e o] 39 ¢

52 Digital Economy and Society Index (DESI) 2022—Finland, https://digital-
strategy.ec.europa.eu/en/policies/desi , 2022/7
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DESI 2022 - relative performance by dimension

Countrywith

Country with
lowest score

DESI 1 Human 2 Connectivity 3 Integration of 4 Digital public
capital digital services
technology
. Finland s EU

7ok kR - DESI 2022 Finland, European Commission > *#* 3 £ 32 » 2022
&7

B 3-9 ~ 2022 4 FRF & &ty fReip 4 R

B tipth i &y FHAER T 5 5G R E S R Ak e
P heB 3-100 FMA T o 22022 £ B iR gt TR
B &%~ @A 605 1% B3 T1aE(59.9) 0 1 Fl 4 A4 B4 5 B (very
high capacity networks, VHCN)Z_ i#2& % 35> ¥ B 2Pt f 7 5 M0
BR T RECR 61% BR PT78%)c gF wF L VHCN § F F&RiTw
BT 3k T R 68%  BeE S T70%) 0 L A BB R 0 3B EcE W 12.4% .

Bm B HE BENE FER A OGO o S H TR ARG 0 AR T

ETIRS

BA T ek Rk b ook % o Tl RS S BT S
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B R AR

E2 % 47 5,000

A B+ %2 VHCN »

% (National Broadband plan) % f#;4-pt B* 58 o 23]

#2026 &£ T X

it e A

Finland EU
DESI 2020 | DESI 2021 | DESI 2022 DESI 2022

2a1 Overall fixed broadband take-up 57% 57% 61% 78%
% households 2020 2021 2021
2a2 At least 100 Mbps fixed broadband take-up 23% 26% 29% 41%
% households 2019 2020 2021 2021
2a3 At least 1 Gbps take-up 0.90% 0.95% 1.45% 7.58%
% households 2019 2020 2021 2021
2b1 Fast broadband (NGA) coverage 75% 75% 75% 90%
% households 2019 2020 2021 2021
2b2 Fixed Very High Capacity Network (VHCN) coverage 62% 67% 68% 70%
% households 2019 2020 2021 2021
2b3 Fibre to the Premises (FTTP) coverage 35% 38% 40% 50%
% households 2019 2020 2021 2021
2c1 5G spectrum 67% 99% 99% 56%
Assigned spectrum as a % of total harmonised 5G spectrum 04/2020 09/2021 04/2022 04/2022
2c2 5G coverage3 NA 12% 72% 66%
% populated a 2020 2021 2021
2c3 Mobile broadband take-up 92% 92% 96% 87%
% individuals 2018 2018 2021 2021
2d1 Broadband price index 75 74 79 73
Score (0-100) 2019 2020 2021 2021

7ok kR - DESI 2022 Finland, European Commission > *#* 3 £ 32 » 2022
& 70

B 3-10 ~ 5 il B L0 p H R THE SR

FERIRFRERBRFIPHTE T REN S FFER AR Y

FEF TR TR 96%  WE 1 87%) 0 531 2021 # > KA

79208 FE % = > HP 62% 5 4F B iE 100Mbps chf7 B HAE * 2 o

(=) SGHERIIZ REPN 5
W SG R E S 4

s BWEE T REGR 2% FE 66%) -

SRS RN E SGAE G M - 2016 £4p ¢ 700MHz #7 £ 5 2018 &
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3p ¢ 3.6GHz 47 £ 2020 # 4p # 26 GHz #g £ - # ¢ 2018 # Telia 1 i 3,026
H %~ (X 3,490 § £ ) 17 {47 5. A(3410-3540 MHz) ; Elisa & % 2,635 &
B (X 2,846 § F <) > 18 {RA7 K. B(3540-3670 MHz) ; DNA 1% 2,100 &
w7 (X 2,268 § # )0 #HEAFH. C(3670-3800 MHz) » 4,3+ 7,760 § #x ~ ()
8,380 § % ~)» £+ 2019 £ & o

BT & 2020 # edp g ¢ o Telia 74% 25.9~26.7 GHz #7 7# - Elisa # 1%
25.1~25.9 GHz 4 3% » DNA @ 1% 26.7~27.5GHz ## » £ T R £ H A 5L
700 H R (5 756 FE 7)o 232,100 R (K9 2270 H F 7)o i 7

W= Tﬁiﬁi’,%%'gl 5 P8 SGHEE > T vk 5 v B SG W o

(=£) 5GFWA &* % i)

2021 & 11 * > Telia #2 Nokia & 1> £ %5 B * 5G W= e
L% SRR R AR B { Mt M (latency) ©

2022 # 9 7 > Telia g 4 d 238 % - B A3 5G 2 2 FWA IR
F+ o 510~ gty ¥ (Network Slicing, NS)# &t o i Telia ¥ 12 5 5GFWA
B bl i A fe o Telia ¥ F100 B 03— AFIFTRE RS % 0 ik r 4 % KR
B R RS R REDRERIRIS 2 Teia B g3 “2 %3 % » LBR
BN T

Subtonomy #_- #¥5 R 1 Al Fed 2t 5% T £ o 7 (Al-driven Network
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experience plarform) > & Telia #& 3 h FWA JR73 7 > 30§ L 4 3 i
§ 9 B0 iz BT E 3k B Telia GPRFE T
1~ AE* 28 R AP T4 € pdothie 2 S g 24N

2~ % 48 EF Y (Machine Learning)if & i £-i# 4p 3uAf fe e i | 4L

/4
—\

(PlAofaPoe it ~ (58 i ~ Pru PR %) o { B3 enig 45 10 3 >

3~ i * VAL ik % 4% (Dashboard) ¥ 84 Telia ¢ 32 & ;% & $hen¥fr > @

G WEER LY 4R A BATH i ¥ T 4o 3-11 0

7L kiR : Mobile broadband & FWA tech supportsolutions, Subtonomy » #*
oy IR 52023 £ 5
Bl 3-11 ~ Al e et T + RAFE 7

Telia 17 5G SAFWA JRi% > d 5G $% < i3k # 7 Nokia & 5 12T % 3%

53 Subtonomy, https://www.subtonomy.com/broadband-fwa-mobile-broadband ,
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&7 Subtonomy = * & (T LRI N EMIPERDT P > Fi* 2 FHo

g Telia
BEE ) 34
subtonomy

FERHEE

FALK R : AFTL B 2023 £ 57

Bl 3-12 ~ 5G SAFWA 7 & 1t ]

Telia 7 * 5G SAFWA 7§ * %4rT £ 0 3% XXL % % > 5.3 7

i# B 7 £ 1000Mbps » 7 A2 F 44.9 B (6 489 £ 7)o

% Telia, https://www.telia.fi/kauppa/kodin-netti/5g-netti-kotiin
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# 3-5~TeliaFWA F % > % %

R L(4G) XL+(5G) XXL(5G)
i# & Mbps
150/50 400/100 1000/100
(T @)
7o (F) 32.9 39.9 44.9

TR KR Telia 4 0 AFT EFTL 5 2023 & 5 0

() Fi 1%

stk

:,I_}‘]ﬂ,b

4

WS RGE FeRA § SG AT fitER S SG B2 RRE
B EIRTRY 4 RED 2 o Telia iz WHEBROT G FEF > HATHIT
it FL 2 B4+ o A SGFWA 42 b » ¥ Nokia ~ Subtonomy 74 i% >
HiE ALG T 2 Weh B LRI cF > A kY B EHA L Rt
B 5GFWA th44 o

VoS ?ﬁf&:}ﬁ-ﬁ% 5G g B

-

2 A RAME RS E 0 125G FWA i
LE KRR NA SnR s o @ FlHEiE S o # 1 5G FWA ¥ 1D A B
T i & 1000Mbps> ¥ P F B FEL 4 inf 2 ko A AR RS R R

SFFWA &5 And <~ s B 5 o
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M~ P&
(=)~ R R

PoAzZ BORE R RO A F Rk RS R R R TR R
B P3d 4G-5G F B P v hF- P2 FHFE R L THkie [ 58

PR TARLREA PR (FY S B BRA Y 7 SRR o

A4

A

PRFRTINE BRI - 5G i~ 5 AT H >~ B5SG/6G i A A
ERFR A M AR B AR o e S TR L

BRI AL > JE AT SRR A 2 e Bl RIRIE R e

Barg 2 Nieizo B0 RMFRAHERER T H 7 R gmap g 2
7 & ERJEd w2 - > S LHP AT B E 2 KB By |
TR E O BB 0 N RER 2 SRR M AT B R AT 3 2024 & R
A >EEELEZE F 99.85% ~ 2027 & & :E 1] 99.90%2 B & o %

I S5G ERAE FERINL > BIAERF P SG AE 2% T
T AL IFPEAHET o B - PPERRIIB L 2RLE T S5G pReEk 0 3

2023 & = 98%M i E 2 PR % FFERR A FRY SG R A U

g

E\—

&g H
=5

iR o RFHPT 2025 #E P A vk E 97% ~ 2030 & F 7] 99%

~

PR E K P 4R 0 5G A £ a2k sk BoE T 60 F ko

5 3 ed o (2022)0 P OAMGEE O F feien [?‘]J’K_ri R R AR g4,
https://www.ttc.org.tw/News/more?id=0e1 16a60e76d436b8f8e1431afaceS4b
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PASCREY BB H ~ BEE 5.7 2 p FI(H 408 i E ~)F s fuddciza
FIgns B & o R il § 9F R 2 A AUER > LHCES S 56

®
AR ESE TRy RS ISP PIE S SRS L

(=)~ 5GHEERLZE HEBE N N

PABRIEE 2019 & 1 2 B4R BT G F£Y F5GHEH > BTG 4

F& & ¥4 NTT Docomo ~ KDDI ~ Softbank £ # % {7+ 3% 1 ¢ 3 ihik g
FE R SO R B 4 REF RN LY e i g

oA E REFREF LAY Ll SGREFR FAAL L2
Be(drd THEF THBISEZREPER)FLARE M T AR
B FEFIH S ERD c AR FREE RN G PN FH B
42019 & 40 2L 0 5GHE# > 5 3.7GHz &2 45GHz = #1416
100MHz #g $. » 28 GHz # ) 4 & 400MHz #f .58 o
& 3.7GHz £ 4.5GHz #F $.3% 4 » B 1 & % 40T
® NTT Docomo : £ B~ 2 ¥ » & % 5 3.6-3.7GHz ~ 4.5-4.6GHz ;
® KDDI: %38 25 » 4 5 5 3.7-3.8GHz ~ 4.0-4.1GHz ;

® Softbank : 2 1 . : 3.9-4.0GHz ;

% 1 p FIR 00072 3 A3t E o

Ay (2022)0 TV F Ve BIFRG E RS Y 7 T ER R,
https://www.soumu.go.jp/main_content/000803507.pdf

8B wirg (2019) HSERABFUEUCT VAT LOE > DEDODETAL HhOBFRIIDRE,
https://www.soumu.go.jp/menu_news/s-news/01kiban14 02000378.html
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® WX (7% I P{F | H 3839GHz-
28GHzZ #E B I i % 4o ¢

® NTT Docomo : P~i¥ 1 #. : 27.4-27.8GHz ;
® KDDI: 2% 1 3. : 27.8-28.2GHz ;

® Softbank : B~{F 1 s : 29.1-29.5GHz ;

® XX {7fH !B 1M 270-274GHz -

& XU A i g B4 ] 3-13 -

Japan 5G Spectrum Allocation (April 2019)
3.6GHz 3.7GHz 3.8GHz 39GHz 4.0GHz 4.1GHz 4.2GHz 4.3GHz 4.4GHz 45GHz 4.6GHz 4.7GHz
NTT Docomo -
KDDI
Softbank

Rakuten

100 MHz per chunk of spectrum

27.0GHz |27.4 Gz |27.8 GHz |28.2 GHz 28.6 GHz |29.0 GHz |29.4 GHz 29.8 GHz

NTT Docomo
KDDI
Softbank .

Rakuten

400 MHz per chunk of spectrum
© 3G4G.co.uk

R kiR ¢ 3G4G.co.uk, 2019 £ 4 7

B 3-13 ~ p & 5G 43 A fie

BMARE 2019 E 40 2L A SGAEHE o p AT R

P

#

S A

2020 & = = 5G JRA*F & o
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() 5GFWA &* %

P AP R EEY T EFEr FWA - bldo# x 7 d 3 20
2022 # 12 " B E FWA & * %> H 42 ! Rakuten Turbo 5G » & & 5G &2 30
Wi-Fi } RG> B* 2 ¥ PR 2% 1 (X T 7 Pigd b 3 705G

PR I L WiFi6 et it » B 5 R0 PR & 40T F 3-14 ¢

ITEFR!ITSICERD.BIE5DOWIFI

Rakuten TurbobG

N aAvEUMIETET /

[ 5G]
Rakuten Turbow—#)5G

N -

TAL KR #1786 52023 & 1 7
Bl 3-14~p A% (782 SGFWA & &
(W)~ #E-1%
d P AEAE R S SGHEEF N 2 SGFWA R * Az pwp 4
HWFWA 2 5% > A & FRALT R EHFREDRY SGIRIE F & 7Y Wi-

Fias 238 Wi-Fi6=® fanh o  BERP* 2 { §{ mRi

59 Rakuten Turbo 5G, https://network.mobile.rakuten.co.jp/internet/turbo/product/?1-
id=rmt_gheader_product 01&a8=s7Jmh7cw.ILVantuaaLwMVDQyld6L4Je5aMuc4tCquKw.1J7p4XDqlJ0v41Q
YQXMjuHbeSJIF7Jmgs00000015198001, 2023/1
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A~ ¥R
(=)~ RHER R

ERAAEE R K2 5G A H o LR NERPF S FTE A
(Ministry of Science and ICT, MSIT)** 2019 & 4 * # # 5G+ivt » P &= 2

BTk F - BSGRER O R KN E A LAl g Hicd

AEEH R SGHRE AN T 5 XA R fag o 245 60

2  EHRAFSB AR CERTHAEFE Y B
3~ mEiEad Bk o A SGIRBT I & Y R
A HiEAE AW BT 2T LA oL

5~ LB A > 5B 5G FATIoIRIE 2 IR 1L o

SR R T Rie s R RIS B oMSIT 3t 5GHi v ¥
Hh3 B Fer 3 iR kAP o 3K TIE R 42026 E P G bR
#5G @ SEE TR £.2019 & 2 2,680MHz 48 %47 B - & 7| 5,190MHz>
DA HF TR R ELSGAPMIRIE > bldop B2 o E1 i o

JEMSIT 3 # 2. 5GHRVEEZ > F R T FEICK > ¢ 2 £ &

80 MSIT (2019), Korea to Announce 5G+ Strategy Pledging to Provide World’s Best 5G Service Based on
World’s First 5G Commercialization,

https://www.msit.go.kr/eng/newsLetter/view.do?sCode=&mld=&mPid=&pagelndex=3 &newsLetterSeqNo=41
&searchOpt=
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Hiedad AARGH RSP o A LU~ HERMAITET 445

TEBMPFHEREEIL P mE R o - FHEFE RG22 R AR B F

At5

%

¥ o

YR

(=) SGHRERDZ /RPN

FERE ST 2018 & 6 7 T A SGATFHAp § 0 MSIT §11 3.5 GHz &
28 GHz #f £ > 4~ 5ld sERFB P = * £ SKT ~ KT 122 LGU+P~{ - MSIT
8 11 3.5 GHz #7 & #* ] 5 3.42-3.7GHz + 280MHz;28 GHz #7 £ 1 f# 1 26.5-
28.9GHz £ 2,400MHz -

FEHRE 2018 # @I e 7 28 GHz 4 f2 SG AR » Ka > @
B¥>t 28GHz 2 Rt 2 ¥ forkim g B F > = RECF XA T
A d R iE AZERsw 2 28 GHz 4 £ - KT & LGU+>t 2022 # 12
v 28 GHz %51 ¥ M » SKT B>+ 2023 & 5 7 A%v 28 GHz %1 §
B

F4 BE R 5G BAganpc 08 B AR > SERRT 2021 & 1 7 o
2021 & 6 " AWz F 5G BAFFCK 02021 £ 1 1 MSIT i & 341+ 28.9-
29.5GHz % = 5G B4 ~6 » RIE|>t 4.72-4.82GHz % 3+ 5G & 47 - i M 5G

I 5 A e g AT e ] - 6

61 Netmanias (2021), The Ministry of Science and ICT in Korea announced the "Private 5G Network Frequency
Supply Plan" - mmWave and Sub-6 Spectrum, https://www.netmanias.com/en/?m=view&id=blog&no=15139
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5G Spectrum in Korea
Public 5G Spectrum Private 5G Spectrum

Sub-6 mmWave
3.5GHz 4.7GHz

28GHz 28GHz
2018.06.18 Auction completed (280MHz)

2018.06.18 Auction completed |2,400MHz)
Private

Private
KT LGU
5G *

800 800 5G

100MHz

342 35 36 3.7 4.72GHz ~ 4.82GHz 26.5GHz 27.3GHz 28.1GHz 28 9GHz L 29.5GHz

2021.06.29 Announcement of private 5G Sub-6 spectrum  2021.01.26 Announcement of private 5G mmWave spectrum

ok %R Netmanias > 2021 & 6 !

B 3-15 ~ 5 B 5G4 3§ A e 82 4L

(=)~ 5GFWA & * % b

Rz PR G FEFHWSGFWA 2 5" 7 £ % o e XS 30

&

pand FWA shH > 1 &

A

ETINS
fi

Z % 732 3% K Verizon & 1% » }

B4 & 5 Verizon 3t FWA 2.3k &% & & » 3% Verizon 2. VARIE G

FWA B * o = & 3 3 » 5858 NBN = 7 jpli#é * 28 GHz ¢n 5SGFWA &

F 3T 71 F 1.75Gbps/t HiE F 61.5Mbps 2 BiRiE B o 62

62 TEEE Technology blog (2022), Samsung achieves record speeds over 10km 5G mmWave FWA trial in

Australiahttps://techblog.comsoc.org/2022/11/08/samsung-achieves-record-speeds-over-10km-5g-mmwave-
fwa-trial-in-australia/
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Wi-Fi $et > e d 224 5G * # L1550 fefp i * £ 5] 25GB > ¥ &

BaE X4 ARE 360 FREHERF R LT 2300 5 Bk LHERT

¥EA T = B4 T B 3-16 o
b snmsuuo‘ SAMSUNG

using Samsung’s 5G mmWav

The Compact Macro was installed along
the railways and utilizing 800MHz in the
28GHz spectrum band

7k Kk - Telecoms Infrastructure Blog » 2023 # 1 *

Bl 3-16 W= 2T+ 7 fF#FE» T4 S5GFWA & *

do AR D MHERT L EF L SGRRFEFLNR Y SG Y
BEE ¥ 28GHz i * LA 3 A I FIA M 2B AR A

PRMAARY - GEioyt > BEREAP FAAEFI= 2T+ 0 DAERR

83 Telecoms Infrastructure Blog (2023), Seoul Metro Wi-Fi Backhauled by Samsung's 5G mmWave Network
Solution, https://www.telecomsinfrastructure.com/2023/01/seoul-metro-wi-fi-backhauled-by.html
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BRSNS | AR

ARCA 3300- EiEdRAER Y 5 | p TR 24 3570-
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ER* T EAEKT L

fost s
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PR ASOENE | P Y UERE
g+ SRR d ¥ X | g

I B {7 BOAE PR % ﬁF’fﬁfﬁE%#ﬂ SR Y
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o ER T RARH1 5K o https://moda.gov.tw/digital-affairs/resource-management/operations/274, 2022/3
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#E. | 2016 &# | 2017 &# [2018 &# |2019 & 2020 & | 2021 & 2022 #

#E B 3.6GHz |3.7/4.5 3.5 2.6/3.6 2.5
GHz GHz GHz GHz
¥ & iF
3.5GHz 3.45/3.7
GHz
I ey ey ¥ R|\F@
A 39 GHz |28 GHz |24/37/39 |26 GHz
/47 GHz
B
ir B RS

28 GHz |28 GHz

FALRIR AR I 0 2023 £ 6

WRWAC2016 & RS G A 4pf SG AT > SLCT00MHz F] 2018 # 4 ¢
3.6GHz £ | 2020 # 33 # 26 GHz #7 £ » i1 {# X eh5G R F & 2 mip>
N U e e - L %%Bkjé}:ﬁﬁﬂtﬁ;gi * &4 4% ehies > FCC
BB K % FTE > T L2017 £ $F 5G AT E R I L CE S AT B
4t B P 2020 # 4 45 f sub-6 A EL o ¥R A SG O ERF L P AT > ©
$.3413.8-42GHz 5 5G & Af o p A ~§E RO SGER S V- 4B
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MONETIZATION AND CLOSING THE DIGITAL DIVIDE.
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Finlex (2018), HE 226/2018 - The government's presentation to parliament on amending the law on

electronic communication services and the law on public administration security network operations into laws
https://www.finlex.fi/fi/esitykset/he/2018/20180226
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MC services
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TABLE 1. Essential requirements for tactical n
bubbles |
Communication Requirement Identified ARG -
type category requirements.
Generic Availability 99% to 99.999%
Start-up time 0 to few minutes
Configuration Zero-
efforts configuration
Combined user Downlink/user 50 Mbps
traffic (avg.)
Uplink/user 25 Mbps
Push to talk Packet delay 75 ms
Group video Packet delay 100 ms
Virtual reality (4K CG  Data rate 50 to 200 Mbps
video)
Latency <16ms
Sensor data Sensor 0 to massive
amount/cell
Machine remote Latency 40mstols
control (UAV)

T kR - % PRIORITY % % » MIC 32 > 2021 & | *

7

B 3-23 ~ TRPF B4 T Ak R BB T B S LB Rl A 1T

8 %CpF PRIORITY & % (2021), PRIORITY for Mission Critical Communications Solutions,
https.//cr1t1calbroadband.ﬁ/tr1a1 1/

8 Marjo Heikkildd % % (2021), Field trial with tactical bubbles for mission critical communications,
https://onlinelibrary.wiley.com/doi/10.1002/ett.4385
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0 Ericsson (2022), Cooperation and collaboration: Building Finland’s next-generation public safety network,
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72 Ericsson (2023), Band 68 spectrum: a lifeline for public safety services in Europe.
https://www.ericsson.com/en/news/2023/5/band-68-spectrum-a-lifeline-for-public-safety-services-in-europe

3 Cyber Circle(2021), “Le Réseau Radio du Futur : Un outil de communication majeur pour les missions des
forces de sécurité et de secours”, une Parole d’Expert du Préfet Guillaume LAMBERT,
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4 ESN(2019) Interview with Radio Network of the Future
https://medium.com/@ESNCommunicationsTeam/interview-with-radio-network-of-the-future-8908b9c0f50c

5 le ministére de l'intérieur (2022), Lancement du projet "Réseau Radio du Futur" (RRF), le réseau trés haut-
débit souverain des services de sécurité et de secours.
https://www.interieur.gouv.fr/actualites/communiques/lancement-du-projet-reseau-radio-du-futur-rrf-reseau-tres-
haut-debit
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8 Source security (2022), Consortium led by Airbus and Capgemini was selected by the French Ministry of the
Interior for RRF contract. https://www.sourcesecurity.com/news/consortium-led-airbus-capgemini-selected-
french-ministry-interior-rff-contract-co-14596-ga-co-1535019470-ga-co-1611295863-ga-co-1666002562-ga-co-
1666003136-ga-co-1666003497-ga.1666004143.html
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" Legifrance (2023), LOI n° 2023-22 du 24 janvier 2023 d'orientation et de programmation du ministére de
l'intérieur (1)
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8 Legifrance (2023), Décret n° 2023-225 du 30 mars 2023 portant création de l'agence des communications
mobiles opérationnelles de sécurité et de secours.
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9 Telecommunications Policy(2023), The role of mobile network operators in next-generation public

80 wRp renH 6l FORRRP A TR S TR AR 7635 F ) ( Emergency Services Mobile
Communications Programme, ESMCP ) » } 3+ 4] & #£= < 58 B Mobile Services ~ Delivery Partner ~ User
Services

81 National Audit Office (2019) > Progress delivering the Emergency Services Network
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8 RICHARD HARRAP - (2023) » "ESN provides ultra-reliable connectivity and support for innovative
applications | » https://iffmag.com/esn-provides-ultra-reliable-connectivity-and-support-for-innovative-

applications/

8 Home Office(2023), Emergency Services Network: overview.
https://www.gov.uk/government/publications/the-emergency-services-mobile-communications-
programme/emergency-services-network
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84 Telecommunications Policy(2023), “The role of mobile network operators in next-generation public”
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87 Ofcom (2017), EE application for licence variations in support of enhanced mobile communications for the
emergency services
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8 Mast Database(2023), UK mobile spectrum allocation - https://mastdatabase.co.uk/gb/spectrum/
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8 Home Office(2023), Emergency Services Network: overview.
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Vg 95% s R % ¥ &% » allthingsfirstnet(2023) » Public Safety Advocate: UK Public-Safety
Broadband Network Update

199



Heg Lyt

Users wark within
extended coverage from
steways

TR %k ¢ Ofcom » 2017 & 1

Bl 3-20~ 2 fiipdozb o o LR 44

2. ESN Air

EWAH{*%?%W%@%&@&m#{iﬂﬁﬂi%%%%@ﬁ%
W2, LI P d Z B tAs EA s 5 - B AT HE (A2G)RE 0

FEEF G PRI B A £ 8 F RLEK G 10000 Fr2 B ERALR

F(- 4 o PR AEE 0500 #REFSRE) 0 UE L

ciE 12 aadls

B AT R SRS > @ AAEPEY KB TR R RE o %o

B B_& 38 2 % si(Aircraft Communications System, ACS)» ¢ 58 p & Chelton
DT AP F EAERR R R R BB B B TETRA
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https://www.connectivity.technology/2020/06/air-to-ground-a2 g-network-for-emergency.html , 2020/6
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Figure 2. A2G end-to-end architecture
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9 theregister(2021/12/16) » ” Samsung gets 2-year contract extensions to provide rugged handsets for UK's
troubled Emergency Services Network™ »  https://www.theregister.com/2021/12/16/samsung_esn_extension/
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ESN © gt s Pefe » & 24 2 2515 Airwave i o B 32303 2019

# ESN #-2d2 % 22 > vy % 4 2016 # % R K 7% 2 % (National

Audit Office) #- Rf%ﬁmz«ﬁéaﬁzmﬁgj FEaBRh'RIHHEP L -
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B 10"
AN

FhE R R HE AL PR s ERE P A& o

SR BRI Ama T - RIS o e TR IR
BV T oo PRAE A 2024 & B 488 IR OR AW B TR 2026 £ &
oo 22022 # 12 % > mRP FINE R 2 & Motorola £ 9 > p o ®

B A8 BFRT T BRI PE AT 5 Tl &t B o ¥

Since 2019 significant developments have affected the programme, pushing back the forecast Airwave end date

-
Aug 2015 Sep 2018 Jun 2021 Oct 2022
Home Office approves the The Home Office resets ESMCR, Home Office approves revised Home Office starts market
full ESMCP business case. which changes the technology ESMCP business case engagement for a ‘user
'd by Motorols rvices' supplier t
Forecast Airwave end date: provided by Motorola Forecast Airwave end date: fsp\’;ﬁismstﬂ?;ar ?
Jan 2020 Forecast Airwave end date: Dec 2026
Dac 2022 . CMA provisional
I findings propose a charge
Oct 2021 control on Airvave
Competition & Markets
Authority (CMA) starts
rvestigating the
Alrwave contract
® L ] - - l l
2015 2016 2018 2021 2022

Nov 2021 Dec 2022
Fab 2016
H Motorola tells the Home Home Office and Motorola
MO‘U_'O'E: Solutions Office that it may not extend agree to end Matarala's
UK Lid (Matorola) buy ts ESN contract beyond ESMCP contract early
Airwave. Motorola is

December 2024

also an ESN supplier

Forecast Airwave end date:
Uncertain

Dee 2021

Home Office asks potential
suppliers for information
on alternative push-to-

talk solutions

7k %R . National Audit Office » 2023 # 3

B 3-32~ "TESN, &% Motorola %22 3|3 At 42

% urgentcomm(2023), UK Home Office officially cuts ESN ties with Motorola Solutions, but transition work
still needed
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% 3-13 ~

The Home Office had expected to undertake the activities needed to introduce the Emergency Services Metwork (ESN) by the end of 2026
2022 2026 2027 to 203
o1 a2 Q3 o4 |
User services
ESM Beta |
ESN1 I
Devices
Control room upgrades ...-
Metwork infrastructure
Main coverage ready I
Air coverage ready
Remote area coverage ready |
London Underground coverage ready
Testing and transition
L=er teating
Users transition to ESN
ESN operates
Current service
Airwave operats

Commercial mobile data —)
Milestone M Elements of ESN AdoptingESN M ESMinuse M Airvave in use Commercial data in use

T ko

National Audit Office > 2023 & 3 ¥

®RR TS

>

B 3-33 ~ 2021 & & Fp petztF { 37 ESN prAg &

2hyeo 7 2016 ~ 2019 2 2023 £ = = ¥F ESN 3% 413+
e 3F 2
i 3R 2016 & =17 2019 & &2 2023 & & 12
TS FR §Z~ %F—‘ ﬁx e #l{{ﬁ-&g ? s
(ESN) 7 & $oiie | $ie7 35 & IR R s et e
i (SAE WA R EAET SRtk
:}i FFB‘??E A %J:Q
L7 paern s _
= e A % i
RERA | TR g R | % g e imfﬂ@ % L
R WOR A FEEk
xﬁ FoaC
ESN eh& fd e & | N Foh 3, 85 5] AF
ESN A& R AL | % RigKe Wedolrtalp 117 | S AL > I f®
¥ R &
205
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oo f & R 3GPP MéEiEir 4G RFiE (T s frif 4 R AE R A
W AG A RRT R 4 S B Ul B R SRR F R
KR E >3~ FF ARG FY -

ESNd PRz » % » 7 2 3 EE 4G * R ¥ 3 iRAEHRD 18
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PR R e S AR EERT B TR e ¥ ESN

\

EE A VIR o R R
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R
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3

PR PR R

PEFHELHE TR TS ERFREE R AR BB ESN* 71

i
™

Te iz 5% o

KPAR-E RS Z o AR ORG Alrwave ks EEE FF o {35
R R o % ESN B~ % Airwave i S0 F EF LR fRA &4 25
REB(H 318 mEAP)®, & Ty orEaagp o 8258 ESN 2 > A f
Fdro s 2L Bavke [ Motorola i % 44 FR 2 FHM R E
PFCIRL AT Kok ESN 2k o My r & A g oh Airwave i
Foofed g R+ Airwave i die A B R Bk R B L 2 s 7 2 ESN
A R Alrwave i 7 ViR T o

ESN 78 p gxd >t 2015 & » §_> 2k 2 BAE:E 23] PPDR & % chE] e

2o BE R E BT RF 0 ARG FERERKN S nE L

Bl EHBALH 12T EATE
% Home Office(2022) » Emergency Services Mobile Communications Programme-Summary of the Full
Business Case (FBC) version agreed by the Major Projects Review Group (MPRG) on 23/07/2021
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& ~ 3% & Safe-Net

\

() SEZ2RBRFERE

5 ® PPDR iz » Vg p 2014 & 2014 &% 4 (o AR50 E
o MBI SR DM B TR A LSRR A
FAEE ~ 7 I A SLamid 3 RERER AT RE T M Fd oo
ApEEis > AR RAR S B T RIRE 2 2RO X X 2T RR

ERFCRET 2014 & 117 BARE] 0 PR~ 2 Vi A(9 17 BER)
=2 H - gL W Safe-Net i ¢ 3582~ ' f7 ~ %%ﬁé &AL 2 &
R T AP M R R R e R A & R e

§r B > B3| &~ £ % > LTE % g (Public-Safety Long Term Evolution, PS-
LTE)#-de e M fE o £ % 2 PRGF4E 315 300 % B Eia484 1320 § =+ »
f%’i’r—*ﬁu%’%ﬁpéﬁ{; FRE AN e R EF Pf}%jfé & Bliv
BB FRMRIE T4 2 A E o PR e R > E
7338 (Ministry of the Interior and Safety)s & § # PS-LTE » ¢ ¢F » 3+ & A H#_
& %?] #% (Ministry of the Land, Infra & Transport) f § 2 483 LTE(LTE
Railway) ~ /% ¥ /% ¥ ¥% (Ministry of the Ocenan & Fisheries) § # 2 /% ¥
LTE(LTE Maritime) > = —"F'f #-# & 5 Safe-Net o

\ 7
-

°

g

RS E 2 RREPFZBETESH EH RS 2EER S
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A E - PEERDT 2018 BN S BAEW S B0 % REEPIRY Y 2018
B3V nTy 4 F R FRIRSE B A A FBHP Fes 2

¥ 7+%(Ministry of the Interior and Safety) ™/ %2 % H7R A K > N o P L 2 &

Tl

ﬁf‘.%« & * F’ » T AF T '*‘ X TR -

BAERRE SR X 2R W 0300 5B ok RAMBEA L PR
"1 FEHEE (T f & g 0 bl4e TETRA « VHE - UHF 4= AM/FM % -
PR FEZIEET e S end - R RS 8 Bl RSP

B9 12000 B A 42920 FRFrHd ¢ f ARAHTE 4 PAR

ToAEUS PR RATREE > PP oL 2eREF R
PR ERPEBAE Y T KE F I B
IR 2R GE GRS N A RERES CHRMT

% (Korea Telecom, KT)£ SK % %% (SK Telecom, SKT) & p & H F =% & =
X oKTE s BRi > UEEEiE Ir? 2P ow s SKTRE - B
Boo AEWMPEF TR RRETE MCPTT PRARK i -

MCPTT Z_PS-LTE 2 £ & ## i » H & B RF 5 300 4, > +* - &L LTE

(e @ZH i BN RFFFAFFAL LR AL > FFS 2 XRFR

",/TT 7 MCPTT z ¢t » PS-LTE & 3 # e e jR7%ET* 7 5 (Group Call

Service Enablers, GCSE) ~ LTE & #%( 7 4-%8 & % ¥ 35 PR 7% H ¥ evolved
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Multimedia Broadcast Multicast Services, eMBMS) ~ VoLTE ™ % X % ¥3K &

i 3 (Device to Device, D2D) % % fa# st /g e * = FFerid AV R o

(=)~ PREE QT2 HHFEH

iR T BT g 3% TETRA HOriRiE Rk o % & > FARRE
Tt gE R 3454 A ¢ (Korea Communications Commission, KCC) & 3%
& B fie e 2x5 MHz 48 3 (806-811 MHz - 851-856 MHz) - B o > 3% & %t
CLEFRFEAESD frR i O o

FER O E T > THIRAFR AR @ % J00MHz i 32 ¥ # B MSIT »¢
700MHz #g £ 5.3 718-728MHz /773-783MHz % 10MHz # 3 PPDR i * #7

B0 3% PPDR £ 27 (7638 37 % 47 B (728-748MHz /783-803MHz)4p #8%7 o

698 710 718 728 748753 771773 783 803 806

9% | us | |54 1 com) ; Y& : 3CH %mﬂ gAu(zomF

2CH
(124) (8Wr) | (10M) RN (134%) (10Wt)

UHD PPDR  Commdrttal 7*2  uwp PPDR  Commercial

Guard Guard Guard Guard

Tk % R Ministry of the Interior and Safety » 2018 # 7 ?

@] 3-34 ~ 3= ® PPDR i * 700MHz #g e & = %

97 Korea Safenet, https://www.preventionweb.net/files/56219 3th07kyunghichang.pdf, 2018/7
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(=)~ SGPPDR & * % i7)

FREFRL MR RARPI L2018 ETH t FREFEF L

% > LTE 2. ¥4 %% > H {4 4 ¥4 LTE(LTE Railway)4 2 /4 ¥ LTE(LTE
Maritime)™ § % p % Ip PRz & (% o H {5 - g2 ® e 2021 & 3 2 3 &
PS-LTE > #ad- 42" & NI SRR s GEER U E R AR EFRFE
Mmoo ERAPM P ARG fTaE R FOLRBETIRES 0 Ak RHE R PR AR AL
EHh R AR TE T B S R LA 2017 E MR EL R HP F e P
3 4 i, (LTE-Railway, LTE-R)¥* PS-LTE = i ~ 2020 # #- LTE-M ¥ PS-LTE
S ENEFFFUE MRS AE -

0000

Police Maritime police Medical center

R >
Interworking - Interworking

in emergency in emergency
= Train/rail remote control = Streaming electronic navigation charts
® Video surveillance, PTT {80,000 ships, 100km from the coastline)
Military  Local government Electricity

R kR Samsung 0 2021 & 2 *

B 3-35 ~ 4 ® PPDR #F £ 453§ LTE ~ PSLTE ¥ /3 % LTE

Fe R M RG] 2015 & 1 2016 & & % - FEE O RFITT G

(Pyeong Chang) ~ /x f# (Gang Neung) 2 % it 3L (JeongSeon) % ¥ 3 i& {7 # £ >
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P rTEE 345 REE (9 32008 £ ~) 0 - BEFIEY 220 B F
TENNBEFTEEZ H2000 5 2 TEEEF Z PP 2017 &£ 1 2018
E30 NI B FRFRGIRBHFE N2 RIEA(H4808 F 1)

AR ZREDREF O BRPESEEIAEEREEENE L DR
BAr@ * LTE R M2 R s AR {8- 2 £ % > PRI 5 B

AR R

L;s*

8 *AEABBEINIRE * FREBE 2 57 o bl

W

\“.ir

Eagc g =S B B Qi pAR

A
g;c;\

* (RAN Sharing) & 4| it > Sk o £ 2T e
I BT R e gt W R TR R REYF R ERGE L
SR PRI HERE PS-LTE b2 B8 (T dp MRS I e R 5 =
Wz 4 — T 5 $jiFHs € (Telecommunications Technology Association, TTA)
FRFER R ERERET DR o

FREFL M RG] PS-LTE* % - PR T & BB RIS (S
MEHFRETEFFIGRY NRBST ZaNFREET > g EE g
T AR 22020 & = L iE (7 HaE 2021 & > PS-LTE %4 o B 4 18 > %
Baeie (7248 LTE~ % F LTE 2 3 B33 plid > M2 HEFIEF 2 5 3
ﬂf??ﬁ#ﬁf’&@ﬁﬁ’f#i B * > KRB I 2026 & pF o BN FET &Y 5G B
B o Be BES GRAIEE & B 2 SR 4B T B RO e TR AR MR AR o

= ® e PS-LTE » ¥ % :#r%%ﬁ% LEFAPRERY oA FF AP KA

Fird P RER D ARG BT R AR 2 PR
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LEE BRI RDEIRIRY o GHarp FHF > TRLGE B 2%
FREE -RAFEE By &2 254 "HEIBFRIREL

Closed-Circuit Television, CCTV) % i&¢ #* | j& i 7 * Srdpda T3t g =5 &

i
AY
In%
il
¥
E
-S‘Lk
‘g-\‘
(w
13
EP\-

BRBEGETRLT PR T RS BHDRA

CEE Y s

HREFFEEF YR DR AR ERLFRDREPU TR oo

ST A PE B BAR T BT o FRREA 4o B% o
- 5
Normal times - =

-
Q

Disaster
Voice messages information "

= Police Gas A
Text mes:as‘es ((')) Iol g;i
A\ Emergency medical rﬁ ﬁ! &.V{-
g ? Senvces cBIBEF
N Disaster and Safety . ]
Power Phot cKEER
,} Fire department Com;‘:‘::’:::ons 8 . %ﬁ 75 &
2 1@ R Ll Tk
i , 5 8 vy <N/ RN R
Geographical = A
information Local o Coast Guard

governments  Images

\‘.I Ir 3 _
Voice messages O
. . @ DS A ‘Q Disaster
Emergency situations 2 ) . information

KEMH M R Wmmﬂm@\ -

* REFKEIRE 5315 - GPSH

0 s Emc;/g;l;tlgedrcal M MR B
@ @ cASHA
2 Dlsasterand Safe A £ 40 3B 2L
& - Fire department Poer C,;i'nmumcahons:y o ks ﬂ}‘jﬂf:&
x ¥ .0\ s Network - Mitay BBl S FMEH R
Geographical 0‘ st % Photos
information P~ -
Local 0 Coast Guard

l
governments  Images

7ok % R . Ministry of the Interior and Safety, 2023 # 6 *

B 3-36 ~ 4 ] PPDR i& (FpE 22 p %

% Disaster and Safety Communications Network, https://www.mois.go.kr/eng/sub/a03/bestPractices7/screen.do,
2023/6

214


https://www.mois.go.kr/eng/sub/a03/bestPractices7/screen.do

PR RL F M N s % 2 F 02 K3 0 W Safe-Net % 4% 8

i

AR DHPRBWBH T REY LFEFEIRS R TR L o g L

#-7 Fdrd] PS-LTE 2. k& & » 3 i T T3 (MCPTT) &% 3 f3d

e sy s
E =

FPRA: P 4 fodaf LTE~ % LTE &2 7 * LTE %5 4 42 > 516 RAN

Sharing = ;V & 1T H i PpR2 P PRI AP £ S PIFFR IR R 0
4 5 4o T B o

slElgil Y e

v 0 O v ©
POLCE GAS GOV COAST HEC

BB

T B A

+ =

s FIRE MiL

PTT/VOLTE

[___ue _J oecunon )

IMS IMS

EPC

o &
@ Other eNB @ PS-LTE eNB @ PS-LTE eNB

._m..l ‘ .l LR Ml P
Ran Sharing N 2N N a &

2N Group Call

MCPTT —

7oL kiR : Korea Safe-Net Forum » 7 3 # 32 > 2023 & 6 *

@] 3-37 ~ §x &) PPDR & i¥ 3

¢,

Lk DR £ F

-—

r
B A

ETTRS

i Ell

- ’fgﬁﬁfﬁ %+ Safe-Net 3+ 3% A 700 MHz

) #2023 & R R S AT 2 o
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75~ % A FirstNet

% W PPDR i 3i42R> 2001 £ Ol £ 2> 2R B HE = Ak
5343 4 > gE R BB A TP A2 - - FERNE B~ EMS
frle & § ATRIEcnB AT kL@ 2 RSB DR AR I

AT HEE F o RN UHROEERA f,ﬁQ}&jTE
AR REY o £ RO IE R 2 R Bf‘ L RASRE R FEP
GE W E RN L W RREE s B e 3 A IR P RS - AR e
DEZ 2B Bl 202004 £ 0 ERF L 911 L f 2O
Commission Report)!® » p % 4% 2 2> 2 R £ & 2 2 28

LA BEZFT RSB 2R B @R o

i
E

2012 # 2 % 22 p ® T BANEF TP AR RITE L IoRl :\]“JL’%I‘_
:# % (The Middle Class Tax Relief and Job Creation Act of 2012) | » 4xp? #-= =
&g 25 (FirstNet Authority) » & d 322 523k 2 Bt = £ % 2 {4
BB o 3% R 2B £3%(the Department od Commerce') ™ 2. B 7 13 &2
1 ? 1@ & (National Telecommunications and Information Administration,
NHMM'7m%m5%m%?#iifT%@%ﬁwéﬁ‘%iﬁﬂﬁﬁ

R o

9 FirstNet Authority History, https://www.firstnet.gov/about/history

10 The 911 Commission Report. https://govinfo.library.unt.edu/911/report/911Report.pdf, 2004
101 Middle Class Tax Relief and Job Creation Act of 2012, https://www.congress.gov/112/plaws/publ96/PLAW-
112publ96.pdf, 2012
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https://www.congress.gov/112/plaws/publ96/PLAW-112publ96.pdf

2017 & 3 * » FirstNet 7 # 8¢ AT&T §377 - (> 2 8 25 & 0 (742
%k 0 42917 PPDR PR5%1%% o FirstNet #-3% & 20MHz 0% * #53% > 11 %2 65 &
£ P RERER o AT&T P F ¢h 3 F 400 %~k a3 > M LTE &
AR AR g B o FirstNet 0% 2 00 b pF 3 5 AT&T % B 42 1,800 f £ ~ e
R iR o2 (TR IE e 2 0T =300
(1)FirstNet #-3% i} T {7 &3+ % 20MHz 2 #7:# (788-798MHz / 758-
T68MHz)  iZ#E - 3 WA B AGHE LR B AP ERE - 2 XA
24 R % A3 o gt eh s FirstNet» A S ER BB 65 RBE £h
FREY BTGy KRR EALFCCHFERY 2 FH4 -

(Q)AT&T K>t 25 & P35~ 400 B & % >0 e L A 25 %% a4 &

(3)FirstNet I &, iz i A * >0 B L JRIPF > (Bl AT&T 7 £ 35

2 - IMAEFIEwFF %‘UFRZ‘}’}%,?}LE%,}'@'%_' apisﬁf#%%ﬁiﬁm oo

(—) aX X 2R FRFR
% & PPDR & - BB a8 o427 AT&T > Verizon » 427
PPDR JRi% > ¢ & FrontLine iz @ Fr & 48 & 7 $7eeig{rs i 0 g%

VLR K K RTH L gD F7 R o

102" FirstNet Partners with AT&T to Build Wireless Broadband Network for America's First Responders,
https://2014-2018. firstnet.gov/news/firstnet-partners-att-build-wireless-broadband-network-americas-first-
responders, 2017/3/30
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%2 K PPDR 7 £ 4 * 5 &4 - £ % %25 (Single-actor shared
network) o d B~ £ (e AT&T f F £ * Rl i 125 ¢ 7 1 A REH
PR R E B RIIRE o B A B > P B~ M4 i 53R 53 (Mission Critical
Services, MCS) ~ £ & > B * 258 ~ K G frfe 2 2 % 2R H o 4 )I‘n»\
AT&T § F end-to-end #73% A &% JRi% - p 2018 # R 4ndk* 1 2021 # 3
? > FirstNet feft = = 3 % & > AT&T Fa2ie g © i 99% > 4Z2&E 1.5 8 B =

& > EEIP 0 AT 200 F B X HIERP 0 T3k GATHE 160 B R APP

—

A% = ’Lﬁ*m?ﬁ EFeE A i h5198e 3 2022 # 12 7 pFo RS 2 K Fl4AQE 2.3
A & 2 EHGIP o P AZiE 400 BRI BAZE 200 B

Bt APPI™o 7 3| 2 & cripr B & £ Poig o

L R

c

I R R YT ;Iﬁj!;g;‘é-;’ﬁj % f FirstNet £ = - # > F

Mo~ 7 3 i h o £ % > F4F 4 B (Nationwide Public Safety Broadband
Network, NPSBN) » 3% e B 30 SEHTIEH & 3 B o0 - > B % 4 - 1945
2R D S B3RS e a1 ik (Core Network) ~ # 40 3 B~ e

B (RAN) o ™ B3P FirstNet $ej i~ i 11 2 S & F g o

103 FirstNet & 5G: An Experience Unlike Anything Else for America’s First Responders,
https://about.att.com/story/2021/fn_5g.html, 2021/4/1

104 FirstNet Enhances Emergency Response for Public Safety, https://www.5gamericas.org/firstnet-enhances-
emergency-response-for-public-safety/, 2022/3/22

218


https://about.att.com/story/2021/fn_5g.html
https://www.5gamericas.org/firstnet-enhances-emergency-response-for-public-safety/
https://www.5gamericas.org/firstnet-enhances-emergency-response-for-public-safety/

Bldes R F 2 2 L L FER O 42 P FirstNet 52 0 373

o

3
n

2=
N
N

N

)
+

F 2 S ATRE R AP R (RAN) © A0 B 5L @ 3 PP R
PR IS E TR ol # AT G R A AR Sl M ¥

DOV ORI BN s Ao B R 2 R Rl anT 1o

Carries user
traffic, such
as data a
video.

network (RAN)

RANs can include cell fowers
as well as mobile

embedded in vehicles

Revenue sources
for FirstMet

Auction proceeds
57 billion

Commercial partnerships

User access points for non-traditional
public safety entities, including
businesses and individuals.
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106 MR and LTE for Public Safety in 700MHz Spectrum,
https://downloads.hindawi.com/journals/wemc/2019/7810546.pdf, 2019
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107 National Public Safety Telecommunications Council LMR-LTE Integration and InteroperabilityWorking
Group, “Public Safety Land Mobile Radio (LMR) Interoperability with LTE Mission Critical Push to Talk,”
Tech. Rep.,
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TE 10, 2018/1/8
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108 NG911 & FirstNet Guide for State & Local Authorities, https://www.911.gov/projects/ng911-for-public-

safety-leaders/ng911-and-firstnet-guide-for-state-and-local-authorities/, 2023/4/4
109 FirstNet Roadmap 2023, https://www.firstnet.gov/sites/default/files/Roadmap 2023.pdf, 2023
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110 FirstNet Push-to-Talk: LMR Interoperability Option, https://www.firstnet.com/content/dam/firstnet/white-
papers/firstnet-ptt-lmr-interoperability-overview.pdf, 2020/12
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U1 https://www.firstnet.com/devices.html

112 https://www.verizon.com/business/products/devices/public-sector/#public-safety

113 FirstNet Push-to-Talk Android App User Guide, https://www.firstnet.com/content/dam/firstnet/white-
papers/firstnet-ptt-android-companion-app-guide.pdf, 2022/12
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= FirstNet Push-to-Talk

Lincoln All Hands

Fire House South

Fire House North
Police-Under Cover

Health Dept

Nelson Campos

L

Groups Tab

Groups
i Emergency group

{2} Home group
™ Locked group
(© Temporary group
D Mutual aid group
Opt in to or out of the group

Menu
—

= Menu
Q) Search
{03 Settings

Contacts
Hﬂ) Push-to-Talk

@ Online presence status
@ Offline presence status

@ Do Not Disturb presence status

FirstNet

= FirstNet Push-to-Talk

Leyland Williams

View groups

Angie Carter

Ben Berger

o Celia Wong

L

Groups

8:49 FirstNet

< Fire House South (5)

Contacts Tab Conversation View

Conversation
@ Speaking floor control status

() Standby floor control status

@ Waiting in queue floor control status
v Listening floor control status

@I Start video call

Select the audio input/output source
(%) End call

Messages and Notifications
(=) Send text message

m Send important message
(1) Important message notification
- Emergency announcement notification

& File share
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Fehg RE A - ¥ Band 13 eh 5 B 2b s o g 3 p R F8

14 % B FirstNet 22 AT&T 23k 1= > % 2 2 % > 54 4, https:/stli.iii.org.tw/article-

detail.aspx?no=64&tp=1&d=7812, 2017/6

115 Band 14 interference on ERCES, https://www.linkedin.com/pulse/band-14-interference-erces-gabriel-
guevara/, 2021/5/2

116 FirstNet cell sites launching nationwide to support public safety,
https://www.firstnet.com/community/news/firstnet-cell-sites-launching-nationwide.html, 2022/2/4

117 What are Cellular Frequency Bands?, https://www.wilsonamplifiers.com/blog/frequencies-by-provider/,
2022/5/20

118 Antenna Frequency Information, https://5gstore.com/landing/af/lte_band 12131729 700mhz/,
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kee.html, 2022/8/31
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127 NHTSA (2022), Newly Released Estimates Show Traffic Fatalities Reached a 16-Year High in 2021.
NHTSA’s 2021 Estimate of Traffic Deaths Shows 16-Year High

128 TTS America (2023), ITS America National V2X Deployment Plan. https:/itsa.org/wp-
content/uploads/2023/04/V2XDeploymentPlan-1.pdf

129 TTE (2022), ITE Urges Progress in V2X Deployment in Joint Statement with Industry Stakeholders.
https://www.ite.org/ITEORG/assets/File/ITE%20V2X%20statement.pdf
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181 Request for Waiver of 5.9 GHz Band Rules to Permit Initial Deployments of Cellular Vehicle-to-Everything
Technology, Ford Motor Company, et al., ET Docket No. 19-138, Appendix 1 at 1011 (filed Dec. 13, 2021)
(Joint Waiver Request), https://www.fcc.gov/ecfs/file/download/DOC-5f6d7d2ef3400000-

A.pdf?file name=CV2X%20Waiver%20Request%2012%2013%202021.pdf; see also Letter from the C-V2X
Joint Waiver Parties to Marlene H. Dortch, Secretary, FCC, ET Docket No. 19-138, at 3 (filed Apr. 20, 2022)
(Joint Waiver Request Supplement), https://www.fcc.gov/ects/document/104201266008794/1.
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3

291


https://ieknet.iek.org.tw/iekrpt/rpt_more.aspx?actiontype=rpt&indu_idno=14&domain=67&rpt_idno=740106683
https://ieknet.iek.org.tw/iekrpt/rpt_more.aspx?actiontype=rpt&indu_idno=14&domain=67&rpt_idno=740106683

B R R IRARMIRIESE SE R G EB o Bk PR
EEREYHFT IEPHPAREE IR Y T RPARTK
Bk B R Hizo Tl ong ~ o~ EFD RAT F BT
FEEARTERR > PAPEFARATLINRIBRGRAATRE > 2 8%
HART R 2 XAaRTF T FERE-

$ B 5905-5925 MHz #F B3k B ~ @ * & v HERTRAE £BH 6

N
°g
4
I
ks
(=
0%
=
AV
End
)
F
l

PEAE SR F T rART IR R D
BB TAEAMRTRAAER P FHBPAFNAPBIEEPN 2R E DiFELE T

TART I FTEEARTERNR L AL T TR

® it ZRIBEMEF 2RMB- £ - PRSI HF L (Bus
Rapid Transit, BRT) > &/ F* & § 7 %K 3 5 4fH > § FATH & &
FREDFI L g od WH MEHF LG R

BRI Y o $pSs 0 B P OBRT 125 5% 2 B fplicicdf 2 7

S

292



AN
=)

L8
“W

FHE N 13%  EFBF FE I BRT JRIFEH 4 > 2 &

|

HBRRUFIRHFE > o

® % Liifg* C-V2XJr5G ¥ Al Gy 22 8 w2 [
23Rt AAHK G T LG BT P feoig Bk
o TR EPEE R B BESEEL Ffed A R
oAy °

® Jp¥ori tFF BRT ¥ N2 RERF FAFRIPETE > 7

Forp A E O RF ARG RS LT

2. FRESR

2022 & 81 T EFIEHRBERAERITD FRIEC DN WwE

BRL3FERpEER(F)U BN B ERTE G 2 PR R0k

2z

PISGERCRIGE S T TAFE e~ R % I Qi 52 2 F pydL

[

BrEreiFza g re 1l @D L@ Ewm bR RS FE

293



PEE B ERRRRE T Y FIRF e R o PR Mg B E RPRRE R

BEFHFE R AN O BRIoSd R

I

IR s B - & (5602023 & 87 iRy Rte 1S RE K 32548
7%"%:“?5‘5313/%-@ ’%%ilﬁ Fé; .T_?a)’f&?l- i J‘r’é— i’ﬂ B '%I/? ‘zé—T _?"Z,E 771
DB MLHRER A0 2L 0 FABN DE AT E R FHRY

£ ‘;

BB P B RS R B

()~ A% b3

RLag o > &

‘-*-\1:

R 3y S S ES IS R

FHRSBEHMEAEAS RAR PF LRI ESD P AGE

03

o FRE R D B o
CRAHE S AFFALC AR BT RAILAES 5

A R ERMAT I ALNEE - AAEFRE NI FEET VP FA

294



N WE
(—) BRER

BRI 2010 & 7 0 7 paEAE R L Sdy £ (ITS Directive)'®®r2 4e
3 AIRTIE oy PR R PR g o SAFHERR S ITShE &1
ARV I gMITS JRIF > PEES R WA AT B EF L L
Moo PRpEin s CWE LR R ER AR KRS EPNLERF(TH A~ P
ERNRIERT) > MR B R R ITS 24> Janfppdt s Tl frd i
.]vio

2014 & > B LR 2 0 LB CITS T 4 > C-ITS AR 4L 5 4 3¢
HEER > LTd Rl PRSP RATF LI A PR

1

HFRE LI TALEBERAFRAAKED LA T8 - G CITS
AR PR R  IRAE S RRE 2 {oED PRS2
Pp k) 2 BB h e E > TR AR R s S A g s
o BERG S ORGSR R > E 0 AR R

RN T R RAFRE 23 2016 & 11 7 Z 2 mHaE

% il & 1% & X B K v (the European strategy on Cooperative Intelligent

Transport Systems) > 3727 C-ITS e R ~ Bt 223 E Bl 2 iz

18 Directive 2010/40/EU of the European Parliament and of the Council.
https://www.legislation.gov.uk/eudr/2010/40/contents

159 Cooperative, connected and automated mobility (CCAM), https://transport.ec.europa.eu/transport-
themes/intelligent-transport-systems/cooperative-connected-and-automated-mobility-ccam_en, 2021/11
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FRFF B imbNdmeEafgep ¥ D (Cooperative, Connected and
Automated Mobility, CCAM)z_ 24 FE # » i&— H I E gV T E R 457 -
CCAM % g% 5G enffp B 8 F &2 6G e3> P {oflir s iR & 2 2 /2
Lo G EReERI Nz L CCAM ig— #H 3 B { B -k#Ep # i »
#eg B FRA R R F 5 A i B iF (shared multimodal

transportation of people and goods) it e 3% & B e p B &F PR o
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#$ CCAM ORI 2 thos FOERER 2R 0B g B o R
e E R ﬁ*] i & e R TR EE ﬁ%} & %5 ¢ (European Road
Transportation Telematics Implementation Coordination Organization, ERTICO»
x L ITS Europe) ;> = =% 1991 & » o Foi & FehfE RB& & % 3 o f 30
PoREERE AR E T EREL TS o A2 B LR B E R
i kS (TS) T B S o p 1993 £ § g = 2 1k » ERTICO ¥ %
B % A ¢ (European Commission)?ﬁ BE T FERME FOITS 4 E

ERTICO # 2020 #3317 = * FEIAFERF ¢ £ > 1 {7 (Safe
Mobility) ~ »z % d! {7 (Efficient Mobility) 2 % -k & 4! {7 (Sustainable Mobility) e
hipmE Y T Z > (Safe)m AREA B LB P o FRSL P T T
2 Al B HEfe R s R R AR QL E RS
i Ll i@%?l R A E

¥
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FRE > FreARFHF R I fed BRE T AT E
ERTICO 58 2 & fofs 3 30 g (0B 14 > fads 2 48 ITS & it & fod
%354 o ERTICO #3727 B2 & cngIRTT 4 » @ 4523 72(TM 2.02) »

B2 7 B #chp(TN-ITS3) ~ § & & (EMI34)~ p & % % Jp & (EAVP)~ % i frz
73 4 A& % (TISAS) ~ ADAS & * fici= 3 BI(ADASIS6) ~ & &) {7 2 i JRI%

(MaaS Alliance7) M %2 A Z et Plcdp+ 3 T4 % - e £ 5 CCAM
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4 GNSS~ C-ITS ~ % 247 &+ BDAR B 2 2%il ~ 5 F{o T ps { 275 K 4L - 4

TP B R R i B AN B PR T A M E R

(2)FE * REERTR p B ERAT D BN PP
ERTICO #it/ 3#8E> 2 ~ T £ S {rs 47 5 end » B P) > 3 B f)
Z%F CCAMPIRET LA REFRE - 2B T L Ffr D+ 22 ppfon d

=

QA RHGEELE S CCAM A &7 i 8 (7§ R BRI -

(3) & % il ﬁi;,] By v B R ?‘}gk

ol izt el Hedp2 @ B o ERTICO AR &% ~ T4 ~ 7 f
el B EE > A BT AT T ERER - 1WA AT o ATE
B o £ EARs T3 B{e p # K % (Connected and Automated Driving, CAD) |

e (T T E (s CCAM i B e Rl R fom B £ R ¢ %14

160 CCAM Roadmap for 20335, https://ertico.com/focus-areas/connected-cooperative-automated-mobility/, 2022
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1m tonnes CO2 S — %
Ve ) Integrated, accepted, inclusive and infrastructure supported E Ryll c o
¥

1m hours saved
= f[ 2035 operational CCAM services supporting decarbonisation

10,000 lives saved
173 EuROPE

Y,
b )]
El Better understanding of wider impacts of

Bed
2030 AD for passenger and logistics /5_?' }/
= {f ’

Infrastructure and connectivity
needs for HLA & Common
definitions for infrastructure
adaptations & digital twins

IN2CCAM

PODIUM 5G-META

2030 -| 100% achieved

=| 75% achieved m
SENSORIS & e
2025 -| 50% achieved | ,

D OO :] facilitated mstmg and Ilab|lny frameworks

N e et ol SINFONICA 5G-LOGINNOV
- S s [ oommor
-| 25% achieved computing, Big Data & Al 2025

CCAM, societal impacts and SG DRIVE
2023 methodologies for co-

greation TRAINING
[ wi-Teansromy | THE ence

ACADEMY | =77

m Increased awareness about

CITY Moonshot
Map city interests

2020 -

Societal targets

Support R&! coorainauon witn
Common EU evaluation tools for sharing of Knowledge

PROJECTS methodology and validation & lessons learned
PLATFORMS Vo 2020
HEADSTART ARCADE

* ERTICO Academy

- ERTICO City Moonshot ENSEMBLE FUTURE-RADAR

Connected, Cooperative & Automated Mobility
ERTICO - CCAM - 2022

TR kiR ERTICO > 2022 # 12 7

@] 3-62 ~ ERTICO ## % CCAM % 2 H &% B £’

FImpE v ERd fhadg b SRES AR By o
il * S Raildn £ 5 2020 £ AL RS g AP F AL 20 0% S
B gt - S ITSHEFAALD BF 2 ZRP2 1 T3-F 2= 5 ITS
2R EIRE RR AR E g RGP A F R AT
I 4 TER AL BIERE TN & P (T P 0 54 LR .

FE AL €89 & 2022 EF £ 2022 £ 1 2027 &1 iR F o
o 2022 EF A BT E R 4y £ 2T ¥ 15 (7 i P (Delegated Act) 4F
AR R R ARRE PR RRETRE L TR R -

2023 £ 67 > fFRE LD FE QAR DVLEHIP 2F L LA
R P RERE S eI E S0 - AR U ) SRR 2 R 0 7

300


https://ec.europa.eu/info/index_en

R T R ] § e i et (e B TR M B 5 w100 inag A
AE R G SR A PR B L M i o TR (T

PAER 2 BeBb { BEH LS > N EF {2 RS E AH e A

FIEATY 0 BHIRE X IFRARRNEE L PR BAeEE T s TR
FRPRFE S A B el # K2 B end M2 FFERE > TRZFRELEE g
HERAINEETHE /& S NP SN S FOERT] RPN ERE S

PHEE Oy N FEELEE R R TR AUHIME IR

AR AL R R E 0 U ARE 2SS LB RN W

Bl 2028 & % o Bk € s ITS PRAZOINF & JF et dF P = 0y

P e lcp foRAFE R S IR 2 PR L o B8 5 4 5 B A el K

161 (2023), EU Directorate-General for Mobility and Transport, Sustainable transport: rules to boost intelligent
transport systems for safer and more efficient transport agreed
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TEASH U e 0 ARl AR AR YT RIERRE LY A
B Ao s AT PR B AT R Y -
SRR TEPIREIUERL R 2R E AL LR

gm’]ﬁ'/ﬂ’;&ilé 31‘§3~ AL g FERE P o

(2)~ AR

WAL E UL ¢ % 2008 & 3 F & ik (Commission Decision
2008/671/EC) > 1% iz 5875-5905MHz &% > 4p b e ITS B # » T R B-2hpt s
BabiE S e 2 EBENY 2R 2 By Hs e WHRE TS
£ B ¢ (Electronic Communications Committee, ECC) B ** 2008 & 4 # ;-
# (ECC Decision (08)01) » 4+%F+ 5905-5925MHz % fie % & k ITS J& * (Future
ITS application) » I #%& 2% 3% % (ECC Recommendation (08)01) » #= 3% 5855-
5875MHz £ & ¥ fie % ITS 2% > 4p B & * (ITS non-safety application) * & B
RNL XTI TG e ¢ ik (BEuropean Conference of Postal and
Telecommunications Administrations, CEPT)#%  #2473% 5.9GHz % #® ITS =%
DABBE R 2 4P B RAL > 2018 # 3 1 CEPT/ECC ¢ B % 9 =t & & 41 2
P (ETSLITS) L 1737 ¢ 2k > e d & — P33 [TS % 24p M B ¥ AR

A% 5875-5905MHz > #£ 2 &£ @ @ * T 5925MHz 2. ¥ s & > P FF > » H#-

162 EC (2008), 2008/671/EC: Commission Decision of 5 August 2008 on the harmonised use of radio spectrum
in the 5875 - 5905 MHz frequency band for safety-related applications of Intelligent Transport Systems
(ITS),https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32008D0671

302
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® fpe* ITSA &4 5 ITS-G5 2% LTE-V2X-LTE-V2X # * 59GHz
WEE %8 PCS 2 ¢ 4 6~ ITS-G5 P14+ IEEE 802.11/11p iR
2 o

WE L € B ¥ 2020 & 10 * 7 p o #F -k (Commission
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Implementing Decision 2020/1426) » F& = 5875-5935MHz = % > 4p & ITS &
* 2 ik > TP~ % f L 2008 £ 2 A3k o

I B £ ¢ 2020 £ 10 * 3 # /3% > 5875-5935MHz #-&- ITS =%
DARMET Y > L€ R RBL A 2021 £ 6 7 30 pow oo fufie 5875-
5935MHz i ITS # % » i *24]3% ¢ % 4if ITS & * > 5925-5935MHz - &
ERBRMEES UL B M E % 03 SN ppeiicE o ¢ F R w R -
L E LT 7 BN Pife 5915-5935 MHz A £ % 3048 ¢ 4 2 3l 1TS
PR Y R AR (NS E)E TG R e R f 2 7 R
HEEER > G RSgenpE R @ W | ok & o hpeIE i o

WP - CEPT 2019 # 3 % 11 p 3% & 71 8248 2 (ITS ¢ * 5.9 GHz
HEE) A N Y 0 53R A aE 2k - 4 5875-5925 MHz 4 £ % »% > 4p M e

£ BT o B # 5925-5935MHz 41EL ¥ 0% 2 AR PR § T 4B

RUAERL AT o RIFRE G TR 8 F R/ 7 R R
WEPFIUREIETEE LS 2RBEAY R S9I5SMHz T i B

ITS & * o 5915 MHz 12 + &3 #, ITS fo * 18 0 59155925 MHz #5624
R ITS J™ i 5 B30 ¢ T 4B ITS o 2 - 55 ITS 5 23 11

WAAKEIE §H(I2V) o & 5915-5935 MHZz #F B > E 3/ L ITS £ %

163 g PP 743 51 i ETSI Technical Report 103 111 V1.1.1 (2014-10) — part on spectrum requirements for urban
rail systems in the 5,9 GHzrange 47 2. > 45 11333 FUEERWALE - ZEF RS U d 7] B ]

gk 25 F 8 20MHz e ARG o SR AT AE 2T oS R RS irug i R LA
TR E B LW ATIE 0 RB O H U RARFE L o B R Y & R 2RI 3 5 B B
&% 7 5905 - 5935MHz & { F A AEEL o
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AAL R > DRGEE ]I B HE R ITS hF KA e 586 F b
i ITS(5915-5935 MHz) ~ if Bt ITS H# 3% *6(5915-5925 MHz)4r 7 2 ¥ 7%

(5925 MHz 14} )eh¥ bkt » »t 2 & B e (7 B 7353 o

L Road ITS
75 MHz 5885 MHz 5895 MHz 5905 MHz 5915 MHz 5925 MHz 5935 MH.

AL kR D EC> 2019 & 3 7
) 3-63 ~ BB i B ITS 7 5

| | | |

5875 MHz 5885 MHz 5895 MHz 5905 MHz 5915 MHz 5925 MHz 5935 MHz

FHL %k 1 EC > 2019 & 3 7
B 3-64 ~ B 45 & By ITS Pipe

Urban Rail ITS

IR ERNAS 0 ANTCEME B MG A D s
(Communication based train control, CBTC)#f % F #1 ** & 20MHz » 12 4148
§ T A Fhyond 2B SREEHERP S ARE RPN 2D RHE
Bogrig @ * 5905-5935MHz o ]} > FE iR R B PN 4B 1 i ey KD
o @ A PR L HERLELERT BRI 2 - -

Fl oo P SUIE ¥ 5 -] 2 (Radio Spectrum Policy Group, RSPG)*t
2017 & pFos2 iz B-ITSHE 2~ 5 = f80 & 35 1 5855-5875MHz~ 5875-5905MHz
% 5905-5925MHz % -

- T3 23R 7B i 4B ER % 3L (Global System for Mobile
Communications-Rail, GSM-R) - P B RWaEgesgs & % 03 34 A fe 876-
880/921-925MHz % 2x4MHz # GSM-R @ * » ¥ § %4 ¢ f B4 A e
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873-876/918-921MHz + 2x3MHz & GSM-R #& * - RSPG %% » %3 GSM-
REGHFLIEFAKR230EA LT KBRS F A Frd®kt 220
FEH B AFELR T o

SR Y BTN E BT S WP AL €25 2021 90 28 B
ik 0 % GSM-R 2 #s Fl=x & S HaF L A RAE 7803 3k Se(Future
Railway Mobile Communication System, FRMCS) » & & % 483 2 il ¢ 32 %
4i(European Railway Traffic Management System, ERTMS) £ 3# 48 3¢ #ci> v &2
PRAF£IFTIE * o B 34 % € ¥ GSM-R &2 FRMCS $tfl 5 43 (78 m T i
21 (Railway Mobile Radio, RMR) > & % fic 874.4-880/919.4-925MHz » 11 %
1900-1910MHz # RMR rfrig & 35 3 ;8 i # o 164

WREML R p 2021 890 28p AR £ 2202210 1p
Lo B BB Fa Ak o 2B i 2 5N 874.4-880/919.4-925MHz 7 fie
& RMR & * ; 2 8 %2025 & 1 7 1 pzw> 1¥9pd ¢ A AP F %k
B % F0 45 2 1900-1910MHz & RMR # * 5 o pF > R 4% § 7 & R E ¢
B M fie 874.4-880/919.4-925MHz i RMR & * P » Jiu & 49 AR#E £ % 5ok

Eif oy g

164 EC (2021), Commission Implementing Decision (EU) 2020/1426 of 7 October 2020 on the harmonised use
of radio spectrum in the 5 875-5 935 MHz frequency band for safety-related applications of intelligent transport
systems (ITS) and repealing Decision 2008/671/EC , https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX%3A32021D1730

306



() V2X &* %0
2017 & 4 » &% B B yeofici p & > (Digital Day) > &% E 7 B & ¥ 5G
B8 4Rt F 3 14 3% (5G Cross-Border Corridors) » 11 3% & 5G g 5219 o di

BT R E P A T FIREHN SG Rt KPR P EKEHE

N

F 32025 # o b RS R F R 0 LR SG A MPR TS L 0 G #K
FALhBE ORI D RR TP L SGE R R

AP B I Ap R IE P > 4o @ 5G-CroCo ~ 5G Carmen ~ 5G Mobix * 4 > # 3

A5 R S BHT U E A R BB SR UM AR R0 ¢

165 Connected and automated mobility: three 5G Corridor trial projects to be launched at ICT 2018 event,
https://digital-strategy.ec.europa.eu/en/news/connected-and-automated-mobility-three-5g-corridor-trial-projects-

be-launched-ict-2018-event, 201811
166 5G Corridors, https://5gobservatory.eu/5g-corridors/, 202309
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BHAA O LR X EFELCHE)FE N I20ERET 0 R ESG e
BE SR fes L %#’;@ﬁ% °

TR BT 2018 & 11 * fxd+ 3 B Horizon 2020 % » & 5G A # 3K
3 o 4+ £ 178 B (5G Infrastructure Public Private Partnership, 5G PPP) 4= 2
T HE R A CAM 5G i 4518 7 S REDRIFE IR o &3 B R R
29563008 m~(968007 F <) iz 3B SGEBAS: FX-
A -Jg # F(5GroCos5) ~ & 317 friz M2 ek f B-2> - §F 7 (5G-
Mobix) > 14 % L i F 5 P EE(SG-CARMEN) g 2 R f7-R R 2 o

5GEBEARDE 2017 29 % > mEL R e i ikt ay
wE A E D L P R M AT o F]pt o g i A13K %5 (Connecting
Europe Facility, CEF)#ci=:+ 3 » #-% 2022-2027 # # & 10 e ~(49 11 &

) A ¥ 2 E SG BB AR 1.

1. 5G-CARMEN 3+ 3%

5G-CARMEN Z_jf 2 b frefthp v DA 2 ch- 5 € & D

\-\-

AR PR TERERK 0 A A 600 22 o @ BRI R DT B4
(LB~ F P (& DR G F /3 FREGE ) - R LB

BB B IRt S T Ao gl o BRI P ¢ BB 5G

167 5G cross-border corridors, https://digital-strategy.ec.europa.eu/en/policies/cross-border-corridors, 202303
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