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6G

3ǛUnsplash

MSIT 6G

¸ ǉMinistry of Science and ICT, MSITǊ 2021 6 18 ̣ 6G

̤Ǎ Ǎ
¸ MSIT 2031 14 ITU ǉ3rd Generation 

Partnership Project, 3GPPǊ Ǎ Ǎ
Ǎ

¸ 2021 3 ̣ ̤Ǎ ǉUrban Air 

Mobility, UAMǊ Ǎ UAM Ǎ MSIT

Ǎ 2025 2031 14 ̙
¸ 2021 4 ̣ ̤ ̣

̤Ǎ MSIT ̙

Ǹ6G ǹ

IMT-2030ǉ6GǊ 6G Ǜ
Å 5G 6G Ǎ Ǎ 5G 6G ǜ
Å 6G Ǎ ǜ
Å 5G Ǎ 6G Ǎ ǯ THz 6G

Ǎ6GHz 6G ǜ
Å 6G Ǎ ̘ ̘ 6G

̙

IMT-2030ǉ6GǊ 2021 6 6 ̡6G ̢Ǎ
Ǎ Ǎ 2030 6G

6G Ǎ Ǜ

XR



Ericsson 2021 5G 5.8

4ǛEricsson

5G Ǜ
¸ 5GǍ ̘ ̘ ̘
ǉGulf CooperationCouncil,GCCǊ

¸ Ericsson 2026 5G 14 Ǎ 5G

¸ GCC 5G Ǎ5G 84% 73%

¸ 2020 49EBǍ ǉFixedWirelessAccess,FWAǊ
Ǎ 2026 5 237EB

¸ 95%Ǎ 10GBǍ 2026

35GB

ǉCOVID-19Ǌ Ǎ ̙
Ǎ 9 5G ǉCommunicationsServiceProviders,CSPsǊ

FWA ǉ 4G / 5GǊǍ FWA Ǎ 2026 FWA 7 64EB

Ericsson 2021 ǉMassiveInternetof ThingsǊ 80% 3.3 Ǎ2026

46%
* ǉNarrowBandInternetof Things,NB-IoTǊ M ǉCategoryM, Cat-MǊ ̙

Ericsson 2021 6 ̡Ericsson ǉEricsson

Mobility ReportǊ̢

ü 2021 5G 5.8 Ǎ
2026 35 Ǎ5G 60%



5G ORAN

5

Nokia Dish AWS 5G

NTIA ITS Open RAN

ǉThe National Telecommunicationsand Information Administration,NTIAǊ
ǉInstitutefor TelecommunicationSciences,ITSǊ 2021 6 4 Ǎ OpenRAN

prototype commercial-off-the-shelf Ǎ OpenRAN ̙

ITS

Å OpenRAN 4G 5G

Å Virtualized RadioAccessNetwork, vRAN

Å RAN

ITS Ǎ RAN ̘
̙

Nokia 2021 6 21 Ǎ Dish ǉAmazon Web Services,AWSǊ
5G ǉStandalone,SAǊǍ 5G

ǛUnsplash

¸ Nokia Dish cloud-native ̘ Open Radio

AccessNetwork, Open RAN 5G Ǎ ̘ ̙
¸ Nokia AWS 5G Ǎ Dish ̘

5G Ǎ ǉcloud

stacksǊǍ

5G SA ǍDish Ǎ
̘ Ǎ Ǎ ̙

Open RAN



5G 5G

6

BNetzA 800MHzǯ1800MHz 2600MHz

MSIT 5G

Ǜ Flaticon

ǉBundesnetzagentur, BNetzAǊ 2021 6 21 ̣800MHz̘1.8GHz 2.6GHz

ǉPrinciplesandscenariosfor theprovisionof the800MHz, 1.8 GHz and2.6 GHz spectrumǊ̤Ǎ
8 23 ̙

¸

¸ Ǜ ̘ Operator model

¸ Ǜ
Ÿ

Ÿ 1 GHz

Ÿ Ǎ
2026 Ǎ ̙

ǉMinistry of Scienceand ICT, MSITǊ 2021 6 29 ̣5G

ǉ5Ἕҍǉ5GǊ ᵬל ὡ͕̑ḢΌǊ̤Ǎ 28GHz Sub-6GHz 5G ̙

Å 28GHz Ǜ 28.9-

29.5GHzǍ 12

ǉ50MHzǊ
Å Sub-6GHz Ǜ 4.72-

4.82GHzǍ 10

Ǎ

Å

Å 2 5

Ǎ
MSIT

6

Å 5G

Ǎ 5G

Å ǯ

Ǎ

MSIT 2021 9 10 11 ǰ



5G

FCC 3.45GHz

Å ǉFCCǊ 2021 10 5 Auction

110 ̙
Å ̙
Å ̘

bidding credit discounts ǰ
Å Ǎ

147 ǉ 4,081.74 Ǌ̙

ǛFlaticon 7

PTS 2023 900MHzǯ2.1GHz 2.6GHz 5G

3.45-3.55GHz

4,060

10 10MHz

ǉPEAsǊ
Ǎ PEA

ǉgenericblocksǊ ̙
̙

Clock Phaseɏ Assignment Phase

900MHzǉ2x35MHzǍ 70MHz Ǌ 20 Ƿ

2.1GHzFDDǉ2x60MHzǍ 120 MHz Ǌ 20 ǹ

2.6GHzFDDǉ2x70MHzǍ 140MHz Ǌ 20 ǹ

2.6GHzTDDǉ 50MHz Ǌ 20 ǹ

Å PTS 900MHz ̘ ̘ ̘ ̙



Starlink

SpaceX JonathanHofeller 2021 6 9 ̣ ̤
ǉConnectedAviation IntelligenceSummitǊ :

Å Ǎ Wi-Fi ̙
Å Starlink Ǎ 2021 ̙
Å ǉFCCǊ Ǎ ̙

ǛFlaticon 8

Starlink

Starlink Ǎ Ǎ ǉthermal

shutdownǊ Ǎ ̘ ̘ ǍStarlink

Ǎ ̙

48-50ÁCǍ
Ǎ

40ÁC
̙

180WǍStarlink

89WǍ
110WǍ
175.7W̙

̙ ̙



ACMA FCC

ǉAustralianCommunicationsandMediaAuthority, ACMAǊ

2021 5 ǉFederal CommunicationsCommission,

FCCǊ ǉMOUǊǍ ̘

Ǎ ̙

9

Ofcom

Ǹ ǹ

1. Ǎ Ǻ ǻ

2. ̣ ̤

3. Ǎ

4. Ǎ

5. Ǎ 3,000 ǉ 74.97 Ǌ

2018.11~2021.06

Ǹ ǹ

KT

2018/11 2021/6/1

Ǹ ǹ

1. ǉAppǊ Ǎ

Ǎ 24 ǯ Ǎ

2. Ofcom 2021 6 22 Ǎ

2022 6 17 ǉ 1 Ǌ

Å Text relay

Å emergency SMS 
services

ü

Å video relay service

ü

ACMA

2020/12 2021/5

ACMA FCC

5,500

2021/3

Ǜ icons8



3G

10

Celcom Axiata 2021 12 3G

Ǜ icons8

Telefónica Deutschland / O2 2021 7 3G

2004

3G

2021/6/7

3G 3G

4G

2021/7/1

~~~~~~
9,500

2021.9 2021.12

16,000

17

3G

O2 3G 2.1GHz 5MHz 4G ǰ

Axiata CelcomAxiata

Ǹ ǹ
Jalinan Digital Negara, JENDELA

Å 2021 12 31 3G

ǯ

ÅCelcom Axiata 3G

2G

Å

3G

3G 2021 3 31 3G

3G 2.1GHz 900MHz

4G

4G Å4G 91.8% 96.9%

Å 25Mbps 35Mbps
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12

CSA 2021 Ǹ ǹ

Å ǉCSAǊ ǉCNCǊ 2021 6 7 2021

Ǹ Guide des chaînes ǹ̙ ǉ 2019 2020 Ǌ
̙

Å 2021 ̡ ̢ ǯ ǯ ǯ
ǜ Médiamétrie 114

ǯ ǯ ̙

Å COVID -19

̙

Ofcom

Å ̘ ̘ ǉnews aggregatorǊ Ǎ
Ǎ Ofcom

3

1.

2.

3. ǰ

Å ǍOfcom Ǎ
̙ Media Public Interest Test

ǯ ̙ 2021 8 10 ̙



1/2

Å 2017 1 24 ǉ Ǌ Ǎ
Ǹ ǹ 5 1

2021 5 1 ̙

Å Ǎ 2021 6 3

Ǎ ̙

Å 2021 6

ǯ ǯ ǯ ǯ ǰ

13

Å Ǎ
2021 6 ̙

Å 3 5

3,000 74.02 5,000 123.37

2.5 616.87 ̙

Å Ǎ Ǎ
Ǎ ̙ Ǎ

Ǎ ̙

Å Ǎ internet portal sites

̙
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Å 2021 4 ̡ ̢ 7 Ǎ
45 1 60

2 30 1 180 6 ǰ

Å 2 3 Ǎ Ǎ
ǉKCCǊ ̡ ̢ Ǎ ̡ ̢Ǎ

̙

KCC Ǹ ǹ

ü Ǜ

¡ Ǜ Ǎ
ǯ ǯ ǯ

Ǎ ǯ
̙

¢ Ǜ ̘ ̡ ̢
Ǎ ǯ ǯ

̙
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Google 2.2

Å ǍGoogle 2.2 74.1

ǰ

Å ǍGoogle Google Ad Manager DFP ǉ
Ǌ AdX ǉSupply-side platform, SSPǊǉ

ǊǍ SSP ̙

Å ǍGoogle Google Ad Manager Ǎ Ǜ
1. SSP ǜ
2. SSP Ǎ Ǎ ǜ
3. AdX Ǎ SSP ǜ
4. SSP ̙

EC Google

Å ǉ ECǊ Google Ǎ Google ̣ ̤ Ǎ
Ǎ ̘ ̙

Å 6 Ǜ
1. Google Display & Video 360ǉDV360Ǌ / Google Ads Ǎ Youtube ̙
2. Google Ad Manager YouTube Ǎ Google Ad Manager YouTube

Ǎ ̙
3. DV360 / Google Ads Google AdXǍ AdX DV360 / Google Ads ̙
4. Google ǯ

̙
5. Google Chrome ̣cookies̤ Ǎ ̣ ̤ ̙

̙
6. Google Ǎ Android ̙

̙



1/2

17

Å CMA Apple Google

̙

Å ǯ ǯ ǯ
ǯ ǯ ǰ

ǯ ǯ ǰ

Å Apple Google iOS Android ǯ
App Store Play Safari Chrome

Duopoly ǰCMA

ǯ
̙

Ǎ Apple Google ̙

Å ǍCMA

ǰCMA

Ǎ ̙

CMA Apple Google



2/2

18

Å ǉCNBCǊ Ǎ 5

AppleǯAmazonǯFacebook Google ̙
Ǎ 4 16 Ǎ

2020 450 ̙ Ǎ
̙

Å 5

1.

2.

3.

4. ǰ

Å Ǎ ̙

Å 2021 6 28 Ǎ Ǹ
ǹ Google Ǻ In-App Purchases, IAP ǻǍ

Ǎ 2021 7 12 14 ̙

Å Google 2021 10 1 IAP Ǎ Google Play

Google Play Ǎ Ǎ Google

15% 30% ̙

Google IAP

AppleǯAmazonǯFacebook Google
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Å 2021 6 23 ǉJoint Cyber UnitǊǍ
ǰ Ǎ

Ǎ Ǎ ̙

Å ǉEuropeanUnion Agency for Cybersecurity,

ENISAǊ ǍENISA

Ǎ 2022 6 30 Ǎ 2023 6 30 ̙

Å Ǎ ǉDigital Europe ProgrammeǊ Ǎ
Ǎ ǯ Ǎ

ǉEuropeanDefenceFundǊ ̙

Å ǉNational Security Agency, NSAǊ̘ ǉOffice of the

Director of National Intelligence, ODNIǊ ǉDepartmentof HomelandSecurity,

DHSǊ ǉCybersecurityandInfrastructureSecurityAgency,CISAǊ
2021 5 10 Ǻ5G The Potential Threat Vectors to 5G

Infrastructure ǻ 5G 5G

ǰ

Å ǉNational Telecommunicationsand Information Administration,

NTIAǊ 2021 1 19 Ǻ 5G National Strategy to Secure 5G ǻ
̣ ǉEnduring Security Framework,ESFǊ̤
Ǎ 5G ̙

ÅESF 5G ǯ Ǎ 5G

̘ 5G 5G ̙

NSA ǯ ODNI

CISA Ǻ5G ǻ



Google Android

21

Å2018 Google Android

Ǎ 42.4 ǉ 1,434.21 Ǌ ̙
Ǎ Google Android

ǰ 2021 9 ǍGoogle

̙

Å ǉEuropeanCommission,ECǊ Ǎ Google

ǍEC Google Ǎ
̙Google Ǎ StatCounter Ǎ Ǎ

Google 5 Ǎ
7 ǰ

Ǜhttps://www.reuters.com/technology/google-says-rival-search-engines-

can-appear-android-devices-europe-free-2021-06-08/

Å ǍGoogle 4

Android Ǎ 4

̙
Ecosia Ǎ

Ǎ
Android Ǎ

̙


