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ה ╩ ─♩Ᵽⱷfi●הꜟ♃☺♦√∂

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

♦☺♃ꜟ♩ꜝfi☻ⱨ◊כⱷכ◦ꜛfi(DX)─

4
[1] DX ○fiꜝ▬fi ⁸AIהRPA─ ⁸ ◦☻♥ⱶ ─

ᵑ ─○fiꜝ▬fi
ה ─ ⌐⅔↑╢ ╩ כⱦ☻≤ⱴ▬♫fiⱣכ◘╡√∫├⁸™

◦☻♥ⱶ≤─ ⌐ ⌂☿◐ꜙꜞ♥▫ ⁸ ⁸ ⱨ꜡כ
─ ╩ ╠⅛⌐⇔√●▬♪ꜝ▬fi╩ ⁹

ᵒAIהRPA ╩ ⇔√ ⱪ꜡☿☻─
ה ─ ⌂ ה ⌂≥ ⌐≈™≡⁸ ↔≤─ ⌐╟
╢ ╩ⱪכꜟ◓ ╖⁸ ⱪ꜡☿☻─ ─ ╛AIהRPA ─
╩ ∂≡⁸ ⱪ꜡☿☻─ ╩ ⁹

ₒ ₓ○fiꜝ▬fi ◦☻♥ⱶ≤ ─ ◦☻♥ⱶ─ ⌐ ∆╢ 1.0 0.3

ₒ ₓ ☻ⱴכ♩ⱪ꜡☺▼◒♩─ ⌐ ∆╢ 1.4 1.4

ה ─♦☺♃ꜟ ╩ ∆╢↓≤⌐╟╡⁸ ─ ⁸ ─ ה ─
─ ╩ ╢√╘⁸ᵑ ─○fiꜝ▬fi ⁸ᵒAIהRPA─ ⁸ᵓ◦☻♥ⱶ ⁸ᵔ♥꜠
꞉⁸◒כᵕ☿◐ꜙꜞ♥▫ ─ ⌂≥⌐≈™≡⁸ ⅜ ╡ ╗═⅝ ┘
⌐╟╢ ╩ ╡ ╪∞₈ DX ₉╩ ⇔⁸ ─♦☺♃ꜟ
╩ ⌐ ╘╢⁹



ה ╩ ─♩Ᵽⱷfi●הꜟ♃☺♦√∂

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

♦☺♃ꜟ♩ꜝfi☻ⱨ◊כⱷכ◦ꜛfi(DX)─

5
[1] DX ○fiꜝ▬fi ⁸AIהRPA─ ⁸ ◦☻♥ⱶ ─

ᵓ ◦☻♥ⱶ
ה ◦☻♥ⱶ ┘ ◦☻♥ⱶ⌐ ╢ ─ ╩ ℮≤≤╙⌐⁸

◦☻♥ⱶ⌐≈™≡│⁸ ⅜ ◦☻♥ⱶ╩ ⌐ ∆╢√╘─
─ ⌂ ╩ ℮⁹

ה ─ ◦☻♥ⱶ─ ╩ ∆╢√╘⁸ ─ ╩ ╕ⅎ⁸
≤ ⇔⁸ ─ ╩ ∂╢⁹

ₒ ₓ ⌐⅔↑╢ ◦☻♥ⱶ─ ⌐ ∆╢ 4.1 4.2

A CB D E

X Y

A CB D E

X Y

Ҧ



ה ╩ ─♩Ᵽⱷfi●הꜟ♃☺♦√∂

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

♦☺♃ꜟ♩ꜝfi☻ⱨ◊כⱷכ◦ꜛfi(DX)─

6
[1] DX ○fiꜝ▬fi ⁸AIהRPA─ ⁸ ◦☻♥ⱶ ─

ᵔ ⌐⅔↑╢♥꜠꞉כ◒
ה ⌐⅔↑╢♥꜠꞉⁸≡™≈⌐◒כ ─ ⌂ ⅝ ─ ⌐ ↑⁸∕─
╩ ∆╢≤≤╙⌐⁸ ◖꜡♫ ╩ ╕ⅎ√ ╩ ⇔⁸♥꜠꞉כ◒─ ⌂╢
⌐ ↑√ ─ ⁸ ╩ ℮⁹

ᵕ☿◐ꜙꜞ♥▫
ה DX─ ≤⌂╢☿◐ꜙꜞ♥▫ ≤⇔≡⁸ ☿◐ꜙꜞ♥▫◒ꜝ►♪⌐
≈™≡⁸ ⅜ ⇔√ ™☿◐ꜙꜞ♥▫꜠ⱬꜟ ─ ╩ ╢√╘⁸ ⌐
∆╢ ⌐ ⇔ ╩ ℮⁹ ⅎ≡⁸ ☿◐ꜙꜞ♥▫ ⱪꜝ♇♩ⱨ◊כⱶ─ ⌐
╟╢ⱴ▬♫fiⱣכ ┼─−™ ─ ⁸ √⌂ ─ ╩ ↑√
☿◐ꜙꜞ♥▫ ♀꜡♩ꜝ☻♩☿◐ꜙꜞ♥▫ ─ ╩ ℮⁹

ₒ ₓ ─ ⅝ ה ─ ⌐ ↑√ 0.1 0.1

ₒ ₓ ─ ☿◐ꜙꜞ♥▫ ─ ⌐ ∆╢ 32.1 1.0



ה ╩ ─♩Ᵽⱷfi●הꜟ♃☺♦√∂

⌐⅔↑╢ ─

[1] DX ○fiꜝ▬fi ⁸AIהRPA─ ⁸ ◦☻♥ⱶ ─

ₒ ₓ ◦☻♥ⱶ─ ─ ⌐ ∆╢
1.1 0.3

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

ₒ ₓ ⌐⅔↑╢ ─ ⌐
╢ 0.8

ה ⌐⅔↑╢ ─○fiꜝ▬fi ┘ ◖꜡♫
►▬ꜟ☻ ─ ⅛╠⁸ ⌐⅔↑╢

─ ⸗♦ꜟ╩ ∆╢√╘⁸
ⱨ꜡כ╛ ─ ┘ ╩ ⁹

DATA

ה ⌐ ┘ ⌐⅔™≡⁸ ה
─ ╩ ⌐ ה ≢⅝╢ ╩ ∆╢√╘⁸

◦☻♥ⱶ─ ─ ╩ ⁹

7



ה ╩ ─♩Ᵽⱷfi●הꜟ♃☺♦√∂

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

◦☻♥ⱶ─ ⌂ⱪ꜡☺▼◒♩ ─

8
[2] ⌐⅔↑╢ ─♦☺♃ꜟ ─

ₒ ₓ♦☺♃ꜟה●Ᵽⱷfi♩ 0.6 0.1

─≢╕╣↓ה ╡─ ⌐╟╡ ∂√ ⌂ ◦☻♥ⱶ─ ה ⌂≥─ ─
╩ ♩Ᵽⱷfi●הꜟ♃☺♦⁸₈╘√╢ ₉ 12 ⌐ ≠⅝⁸
≡─ ◦☻♥ⱶ╩ ≤⇔≡⁸ ⅛╠ ─ ꜡ⱶ꜠☻⌂ⱪכ◦╢↑⅔⌐
☺▼◒♩ ╩ ⁹
ה │⁸ ◦☻♥ⱶ⌐ ∆╢ ╩ ⇔⁸ ≤ ה ⇔≡⁸ ≢꜠
ⱦꜙכ╩ ∆╢↓≤⌐╟╡⁸ⱪ꜡☺▼◒♩ ─ ╩ ⁹



ה ╩ ─♩Ᵽⱷfi●הꜟ♃☺♦√∂

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

[2] ⌐⅔↑╢ ─♦☺♃ꜟ ─

⌐ ∆╢ ─ ⱪ꜡☿☻╩♦☺♃ꜟ≢ ℮√╘─◦☻♥ⱶ ─

ה ₈♦☺♃ꜟ ₉ ⌐ ≠⅝⁸ ─ ○fiꜝ▬fi ⌐ ∆╢√╘⁸╕√ ◖
꜡♫►▬ꜟ☻ ─ ╩ ╕ⅎ√₈ √⌂ ₉⌐ ∆╢√╘⁸ ⅜ ⌐ ◦
☻♥ⱶ╩ ∆╢─≢│⌂ↄ⁸ ◦☻♥ⱶ─ ─ e- Gov ╛ ◦☻♥
ⱶ╩ ∆╢↓≤≢⁸ ─ ⅛╠ ה ה ⌐ ╢ ─ ⱪ꜡☿
☻╩ ⅛≈ ⌐♦☺♃ꜟ≢ ≢⅝╢ ╩ ⁹

API
₲

Ѹ⁸

API

ԇᴦ
⁮ ḈАγ
ו╪ ᶳ А џ

API

ṇ

ḱ

⁮ ᶳА ∩ ͻ

∩ ᵃ
ҿ e- Gov ⁮ ᶳА

ׁ ᷄ὂ џ

ₒ ₓ
β ⌐≈™≡│⁸ ─ ≢ ה

9



ה ─ ┘ ─ ┼─ ─☻ⱦכ◘ ╩ ⌐⁸
☻כⱬ♃כ♦ ⱨ□▬ꜟ ╩ ≤⇔√ ─ ◦☻♥ⱶ─
ה ╩ ⁹

ₒ ₓ ⱨ□▬ꜟ─ ⌐ ⌂ 99.9 116.8

ה ╩ ─♩Ᵽⱷfi●הꜟ♃☺♦√∂

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

[2] ⌐⅔↑╢ ─♦☺♃ꜟ ─

⌐ ∆╢ ─ ⱪ꜡☿☻╩♦☺♃ꜟ≢ ℮√╘─◦☻♥ⱶ ─

10

─☻כⱬ♃כ♦



ה ╩ ─♩Ᵽⱷfi●הꜟ♃☺♦√∂

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─ 11
[2] ⌐⅔↑╢ ─♦☺♃ꜟ ─

◦☻♥ⱶ─

β ⌐≈™≡│⁸ ─ ≢ ה

₈ה ₉ 30 ♩Ᵽⱷfi●הꜟ♃☺♦ ⌐ ≠⅝⁸
─ ─ ◦☻♥ⱶ≤─ ⌂ ⁸ ╛ ™ ─ ╩ ╢

◦☻♥ⱶ─ ╩ 2022 ⁹
ה ⌐⅔↑╢ ┼─ ─ ─ ⌂ ╛⁸ BPR ╩ ∆╢

⅛╠⁸ ⅜ ─◦☻♥ⱶ╩ ∆╢ ─ ╩ ⁹

◦☻♥ⱶ e- LAWS─ ⇔

β ⌐≈™≡│⁸ ─ ≢ ה

ה ─ ─ ╩ ╢√╘⁸ ⌐ ⇔√ ╩ ╕ⅎ⁸ ⅛
╠ ╕≢─ ─ ⁸ ⅛╠ ☻כⱬ♃כ♦ ╕≢─
╩ ∆√╘─◦☻♥ⱶ ╩ ℮ ⁸ e- LAWS─ ╩ 2021 ⁹



ה ╩ ─♩Ᵽⱷfi●הꜟ♃☺♦√∂

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

ⱪꜝ♇♩ⱨ◊כⱶ─ ה

12
[3] ⱪꜝ♇♩ⱨ◊כⱶ─ ─

ה ◦☻♥ⱶ─ ─ Ᵽכ◘⁸≥ ITꜞ♁כ☻─ ⌐╟╢◖☻♩ⱷꜞ♇♩─ ╩
⌐ ╩☻ⱦכ◘♪►ꜝ◒⁸╘√╢∆ ⇔√ PF╩2020 10 ⅛╠ ⁹
ה PF⌐⅔™≡│⁸ITꜞ♁כ☻─ ⅛≈ ⌂ ⁸ ─ ⁸
⌐ ⇔√☿◐ꜙꜞ♥▫ ─ ╩♩♇ꜞⱦ☻─ⱷכ◘♪►ꜝ◒─ ∆╢≤≤╙⌐⁸

PF─ ≤ ═≡⁸ ◖☻♩⌐≈™≡ ╩ ⅎ╢ ╩ ∆⁹
ה ◦☻♥ⱶ─◒ꜝ►♪◘כⱦ☻ ☻ⱦכ◘♪►ꜝ◒⁸╘√─ ─ ⅛╠

PF┼─ ─ ╕≢─ ⇔√ ╩ ⁹ β ⌐≈™≡│⁸
─ ≢ ה



ה ≤⇔≡─ ♩Ᵽⱷfi●הꜟ♃☺♦≤⌂ 12 20 ─
ה ⌐⅔↑╢ⱴ▬♫fiⱣכ◌כ♪─ ─ ⁹

ꜟ♃☺♦ה 16 ⌐ ≠⅝⁸ ⌐╟╢ⱴ▬♫fiⱣה♪כ◌כ
─ ╩ ≤∆╢√╘─ ◦☻♥ⱶ─ ╩ ⁹

ₒ ₓ ♪כ◌ 657.7 755.6
♪כ◌ 680.8 609.9

ⱴ▬♫fiⱣה♪כ◌כ ─ ⌐ ∆╢ 69.7 234.9

ⱴ▬♫fiⱣכ◌כ♪─ ה ─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

ⱴ▬♫fiⱣכ◌כ♪─ ה ─

[1] ♩Ᵽⱷfi●הꜟ♃☺♦ ⌂≥⌐ ≠ↄ ה ─

13

ⱴ▬♫fiⱣכ ⌐⅔↑╢ ─ ⌂

ה ─ ≢─ⱴ▬♫fiⱣכ╩ ™√ ─ ≤⌂╢ Ⱡ♇♩꞉כ◒◦☻♥ⱶ─
ה ╩ ℮≤≤╙⌐⁸ ─ ╕≢─ ─ ⁸ ─ ⌂╢
─ ╩ ╕ⅎ⁸ ⅝ ⅝ ⌐ ╩ ℮√╘─ ◦☻♥ⱶ─ ⁸

⌐⅔↑╢ ◦☻♥ⱶ─ ⌐ ╢ ╩ ⁹

ₒ ₓ ה ◦☻♥ⱶ 20.5 63.0

β Ⱡ♇♩꞉כ◒◦☻♥ⱶ─ ה ⌐ ╢ ⌐≈™≡│⁸ ─ ≢ ה



ⱴ▬♫fiⱣכ◌כ♪─ ה ─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

[1] ♩Ᵽⱷfi●הꜟ♃☺♦ ⌂≥⌐ ≠ↄ ה ─

14

₈ה ≤ ─ 2019₉ 6 21 ╩ ╕ⅎ⁸
⌐ ⇔≡™╢ⱴ▬♫ⱳ▬fi♩─ ╩ ⇔√ ⌐≈™≡ ∆╢√╘⁸ ─

⌐⅔™≡⸗♦ꜟ ╩ ⁹

ⱴ▬♫ⱳ▬fi♩─ ╩ ⇔√ ─

ₒ ₓⱴ▬♫ⱳ▬fi♩─ ⌐ ∆╢ 22.3 2,457.6



♥꜠꞉כ◒╛ ⁸ ╩ ⅎ╢ ─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

─ ─

15
[1] ה ⱨ□▬Ᵽ ─ ─

ה ◄ꜞ▪
─ ⌐ ⌂ ⌐⅔™≡⁸

⅜ ╩ ≤∆╢√╘⌐ ╩
∆╢ ╛⁸ ┘ ⅜
⌂≥─ ╩ ∆╢ ⌐⁸∕─ ─
╩ ⁹

ה ┼™
♩fiⱠꜟ╛ ─ ─ ⅜ ⅛⌂™
⌐⅔™≡⁸ ⅜ ─ ╩
∆╢ ⌐⁸∕─ ─ ╩ ⁹

ₒ ₓ ◄ꜞ▪ 30.0
15. 1

┼™ 25.8
29. 2

ⱨ□▬ⱣC

A B
C



ה IoTה ─ ─ ⌐ ↑≡⁸ ⌐⅔™≡⁸ ╛
⅜⁸ ה ─ ≤⌂╢ ⱨ□▬Ᵽ ╩ ∆╢ ⌐⁸

∕─ ─ ╩ ⁹

ₒ ₓ 36.8
52.7 ⁸ 30.3 ⁸ 501.6

♥꜠꞉כ◒╛ ⁸ ╩ ⅎ╢ ─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

ה ─ ╩ ⅎ╢ ⱨ□▬Ᵽ─

[1] ה ⱨ□▬Ᵽ ─ ─

ͬ

Ͻ

IoT

ᾯ

᷂Ḣ ᷂

Ẏὦ ᾯ Ѽ ̟

β ⌐ ⅎ⁸ ⅛╠│⁸ ⅜ ─ ╩ ↑⁸( ─) ╩ ℮ ╩

℮ ╙ ─╕╕─ ╛ ⇔⌂™ │ ⁹

16



♥꜠꞉כ◒╛ ⁸ ╩ ⅎ╢ ─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

[1] ה ⱨ□▬Ᵽ ─ ─

─

ה ┼─ ⁸ ה ⌂ ╩ ∆╢√╘─ ─
⌂≥─ ╩ ⁹

ₒ ₓ ─ 84.6 91.8
─ ה

17



ה ⌐ ─☻ⱦכ◘⌂ ┼─ ╛ ⌂ ╩ ∆╢√╘⁸
⅛╠Ⱪ꜡כ♪Ᵽfi♪ ⌐≈™≡ ה ⌂ ╩ ∫≡™╢⁹

Ⱪ꜡כ♪Ᵽfi♪─ꜚ♬Ᵽכ◘ꜟ◘כⱦ☻ ⌐ ↑√ ╩ ⇔ ╩ ⁸ ╛⅛⌐
─ ╩ ∏╢⁹

♥꜠꞉כ◒╛ ⁸ ╩ ⅎ╢ ─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

Ⱪ꜡כ♪Ᵽfi♪─ꜚ♬Ᵽכ◘ꜟ◘כⱦ☻ ⌐ ↑√

[2] Ⱪ꜡כ♪Ᵽfi♪─ꜚ♬Ᵽכ◘ꜟ ⌐ ↑√

18



ה ─ ╩│∂╘ ₁⌂ ⅜ ⌐☼כ♬─ ∂≡ ─ ◦☻♥ⱶ╩ ⌐ ≢⅝⁸
⌐ ∆╢↓≤⅜ ꜟ◌כ꜡╢™≡╣↕ ─ ─√╘⁸ ⌐☻כ◔☻כꜚ─ ⇔

√ ─ ╩ ╕ⅎ⁸꜡כ◌ꜟ ─ ⌂ ╩ ≤∆╢ ╛⁸ ⅛≈
⌐ ≢⅝╢ ╖─ ╩ ⁹

ₒ ₓ ꜟ◌כ꜡ ─ ⌐ ↑√ 65.0 37.4

♥꜠꞉כ◒╛ ⁸ ╩ ⅎ╢ ─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

ꜟ◌כ꜡ ─ ⌐ ↑√

ệGּצ

צּ

ṇ

צּ ︣

צּ

ṇḭ4K/8K

ṇ

ṇ

[3] ꜟ◌כ꜡ ╩ ⇔√⁸ ─

19



₈ה √⌂ ₉╩ ⅎ╢ ▬fiⱨꜝ⌐⅔↑╢♩ꜝⱥ♇◒ ╛ ≢─
─ꜞ☻◒ ─√╘⁸ᵑ♩ꜝⱥ♇◒ ─ ⌐╟╢Ⱡ♇♩꞉כ◒ ─ ⁸ᵒ♩

ꜝⱥ♇◒ ─ ┼─ ⌐╟╢Ⱡ♇♩꞉כ◒ ⁸ᵓ Ⱪ꜡כ♪Ᵽfi♪─
─ ╩ ⁹

ₒ ₓ▬fi♃כⱠ♇♩♩ꜝⱥ♇◒ 10.0 ₒ ₓ

♥꜠꞉כ◒╛ ⁸ ╩ ⅎ╢ ─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

▬fi♃כⱠ♇♩♩ꜝⱥ♇◒ ─

[4] ∆╢ ♩ꜝⱥ♇◒─ ╛ ⌐╟╢

ṇ

ISP

ISP

IX

IX

ISPISP

ISP

ISP

ISP

ISP

ṇ

AI

CDN
CDN

20



Beyond 5Gה ⌐ ≤⌂╢ ─ ╩ ℮ ⱪ꜡◓ꜝⱶ╩ ∆╢≤≤
╙⌐⁸Beyond 5G─ ⌐ ≤⌂╢♥☻♩ⱬ♇♪ ─ ה ╩NICT⌐ ⇔⁸
─ ╩ ⇔√Beyond 5G─ ╩ ⁹

ₒ ₓBeyond 5G 50.0 ₒ ₓ
20.9 ─

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

Beyond 5G─

21
[1]Beyond 5G╛ ─ ─ ─◌◑╩ ╢ ─

Beyond 5G אל ḱ

ḭ



ה NICT ⌐╟╢ ה ⌂ ─ ⁹

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

ה ⌂

22
[1]Beyond 5G╛ ─ ─ ─◌◑╩ ╢ ─

ṇ

ṇ
0.312mm

ICT

Sender

Receiver
ṇ

ḱ ṇ
ṇ

(MP -PAWRṖ
/

וֹףּ

90GHz ṇ

ṇ
ṇ ḱ

ṇ

NICTER

ṇ

ṇ

EO

SNS

(DISAANA/D -SUMM)

SNS אל
ḱ ṕ ḱ

Ṗ

38 10.66 bps
ṕ1

Ṗ

EO ṇ THz
ḮB5G/

ỈG וֹ

ṇ
ṇ
ṕ12 Ṗ

ḱICAO ṇ
ṇ ︡

ṕR1.11 Ṗ
ḱ 24

ḭ ךּ
ṇ ךּ

ṇ

ṇ

ICT

ₒ ₓ 283.4 279.4
20.9 0.9



ה ╛IoTהⱦ♇◓♦ה♃כAI ─ ⌐╟∫≡ ⌐ ∆╢ ♩ꜝⱥ♇◒⌐
∆╢√╘⁸ ⁸ ⁸ ⌂ ╩ ≢⅝╢ Ⱡ♇♩꞉כ◒ ─ ─
⁹

ₒ ₓ √⌂ ▬fiⱨꜝ╩ ℮ Ⱡ♇♩꞉כ◒ ─ 8.5 9.5

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

─ Ⱡ♇♩꞉כ◒ ─

23
[1]Beyond 5G╛ ─ ─ ─◌◑╩ ╢ ─



ה ─ ⌐ ™⁸ ─ ─ ─ ─ ⌐ ⅎ⁸ ∆
╢ ╩ ∆╢√╘─ ╩ ⁹

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

─√╘─

[1]Beyond 5G╛ ─ ─ ─◌◑╩ ╢ ─

É

É

É

É

É

É

24

ₒ ₓ ─√╘─ 132.2 103.4
└∫ 89.9 71.2



ₒ ₓ ─√╘─ 132.2 ─ 103.4 ─

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

◦☻♥ⱶ─ ⌂╢ ⌐ ↑√

[1]Beyond 5G╛ ─ ─ ─◌◑╩ ╢ ─

( )

vCU

vDU

RU

vCU

vDU

RU

vCU

vDU

RU

RAN

R
A

N

5G

ה ◦☻♥ⱶ┼─ ╕╡ ⌐☼כ♬╢↑ ∆═ↄ⁸ ⌐ ◦☻♥ⱶ
─ ⌂╢ ┼─ ╡ ╖≤⇔≡⁸₈ ₉⁸₈ ◄Ⱡꜟ◑כ ₉ ┘₈ ⌂

₉╩ ∆╢√╘─ ╩ ⁹

25



ₒ ₓ ─√╘─ 132.2 ─ ₒ ₓ

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

100GHz ─ ♦Ᵽ▬☻⌐ ∆╢

[1]Beyond 5G╛ ─ ─ ─◌◑╩ ╢ ─

ה ─ ╩ ⅎ╢ ⌂ ◦☻♥ⱶ─ ⌐ ↑≡⁸ ╩ ≢⅝╢ ╩
∆╢√╘⁸ ♦Ᵽ▬☻⌐ ∆╢ ╩ ⁹

26

IC

IC

100m, 100Gbps



=

ₒ ₓ ─√╘─ 132.2 ─ ₒ ₓ

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

─ ⌐╟╢ Ⱡ♇♩꞉כ◒ ⌐ ∆╢

[1]Beyond 5G╛ ─ ─ ─◌◑╩ ╢ ─

ה ⌐⅔↑╢ ─ ╛ ─ ⅛╠ↄ╢ ╩ ∆╢√╘⁸
─ ╩ ⌐ ∆╢ ≤≤╙⌐ ╩ ™≡ ╩ ↕∑╢

⌐ ∆╢ ╩ ⁹

IRS

=

27



ה ─ ─ ⅜ ↕╣≡™╢ ◖fiⱧꜙכ♃ ⌐⅔™≡⁸ ╛
─ ─╛╡≤╡╩ ⌐ ꜟⱣכ꜡◓⁸╘√╢∆≥ ≢─ ─
⌐ ↑√ ─ ⁹

ₒ ₓ◓꜡כⱣꜟ ─√╘─ 14.5 14.4
ꜟⱣכ꜡◓ ─√╘─ ─ 15.0 ₒ ₓ

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

ꜟⱣכ꜡◓ ─ ⌐ ↑√

28
[2] ⁸AI ⁸ ▬ⱡⱬכ◦ꜛfi⁸ ICT ─ ─√╘─



Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

⌐⅔↑╢ ─

29

ה ⌂ ─ ⌐ ↑√ ─ ⌐╟╢ ─ ⌐ ∆╢√
╘⁸╕√⁸ ⌐ ∆╢ ≤⌂╡≈≈№╢◘▬Ᵽכ ╩ ⅞⁸ ⌂ Ⱡ♇♩
꞉כ◒─ ╩ ≤∆╢√╘⁸ ⌂ ⌐ ∆╢ ─ ╩ ∆╢≤≤╙
⌐⁸ ─ ⌐╟╢ ⅜ ─ ─ ╩ ⁹

ₒ ₓ ⌐⅔↑╢ ─ 5.0 3.4

[2] ⁸AI ⁸ ▬ⱡⱬכ◦ꜛfi⁸ ICT ─ ─√╘─



Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─ 30
[2] ⁸AI ⁸ ▬ⱡⱬכ◦ꜛfi⁸ ICT ─ ─√╘─

ה ≢│⁸ ─₈ ─ ₉╩ ≢ꜟⱣכ꜡◓⁸⇔ ⌂ ╩ כ꜡◓⁸₈╘√╢∆
Ᵽꜟ◖Ⱶꜙ♬◔כ◦ꜛfi 2025₉╩ ⇔⁸2025 ה ╩ ⅎ⁸AI⌐╟╡ ─
╛ ─ ╩ ⇔√ ꜠ⱬꜟ─₈ ₉╩ ∆╢√╘─ ╩ ⁹

ₒ ₓ ─ ⌐ ∆╢ 14.0 14.0

─ ⌐ ∆╢

Where is the Station?

VoiceTra



ה ⌐╟╢ ╩ ∂≡⁸ ⌂ ⁸ ICT ─ ⁸ ─
⌂ ─ ⁸ ─ ⁸ ≤─ ⌐╟╢ ⌐ ⁹

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

⌂ ⌐ ╢

31
[2] ⁸AI ⁸ ▬ⱡⱬכ◦ꜛfi⁸ ICT ─ ─√╘─

ₒ ₓ (SCOPE) 10.0 12.2



ICTה ⌐⅔™≡⁸ ⌐│ ╙≈⅛⌂™╟℮⌂ ⌂ ─ ╩ ╖ ∆
√╘⌐⁸ ™⌂╢ ⅜№╢ ≢▪fiⱦ◦ꜗ☻⌂ ┼─ ≤∕─ ╩ ⁹

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

₈ (INNO)vation ₉ⱪ꜡◓ꜝⱶ─

32
[2] ⁸AI ⁸ ▬ⱡⱬכ◦ꜛfi⁸ ICT ─ ─√╘─
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ICT
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ӓ
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ₒ ₓ SCOPE 10.0 ─
12.2 ─



ה ⌐ ∆╢ ⌐☼כ♬⌂ ∆
╢√╘⁸ ╛ ⌐ ∂≡⁸

─ ☻כ♁ꜞ≈ ╛ⱦכ
ⱶ◌Ᵽכ◄ꜞ▪ ╩ ⇔⁸ ╠╣√ꜞ
╩☻כ♁ ⌐ ∆╢√╘─
╩ ⁹

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

─ ה

33

ₒ ₓ ─√╘─ 132.2 ─ 103.4 ─
283.4 ─ 279.4 ─

ꜟⱣכ꜡◓ ─√╘─ ─ 15.0 ₒ ₓ
⌐⅔↑╢ ─ 5.0 3.4

ה ה ─ ⌐ ↑√⁸
─ ╩ ⁹

ה ╙⌐☼כ♬─≢ ⅎ╢ ╘≡
⌂ ╩ ∆╢ ─ ⌐

↑⁸ ⌐ ∆╢
╩ ⁹

Ka

ETS- 9

[2] ⁸AI ⁸ ▬ⱡⱬכ◦ꜛfi⁸ ICT ─ ─√╘─



ה ─☻ⱦכ◘ ╛ⱱ꞉▬♩☻Ɑכ☻─ ─ ⌂≥⁸ ─ ╩ ⅎ√
─ ⌂╢ ⌐ ↑√ ≤⁸ ─ ╡ ⌐≈™≡ ╩ ⇔⁸

─└∫ ╩ ∆╢≤≤╙⌐⁸ √⌂ ─☻ⱦכ◘ ╩ ╢⁹

ₒ ₓ └∫ 89.9 ─ 71.2 ─

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

─ ⌐ ↑√ ─

34

ₒ ₓ
410MHz 710MHz

ₒ ₓ
31 4

[2] ⁸AI ⁸ ▬ⱡⱬכ◦ꜛfi⁸ ICT ─ ─√╘─



ה √⌐ ⅜ ↕╣╢ ◦☻♥ⱶ⌐≈™≡⁸ ≢─ ⌐ ∆╢ ╛ ─
╛⁸ ≢│ ⌂ ה ⌂ ╩ ℮√╘⌐⁸ ⌂ ◦☻♥ⱶ╩

⅛≈ ≢ ⌂ ◦☻♥ⱶ─ ⌐ ↑√ ╩ ⁹

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

⌐⅔↑╢ ◦☻♥ⱶ ─

[3] √⌂ ⌐☼כ♬ ∆╢√╘─ ─

35

ₒ ₓ ⌐⅔↑╢ ◦☻♥ⱶ ─ 40.0 30.1



ה ─ ╩ ה ⌐ ∆╢√╘⁸ ⅜ ∆╢ ⌐⅔↑╢
─ ┘⌐ ▬fiⱨꜝ⅜ ™ ה ה ≢ ↕╣

╢ ╩ ≤⇔√ ─ ה ─ ┘
─ ─ ⁹

ₒ ₓ ─√╘─ 132.2 ─ 103.4 ─

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

─ ⌐⅔↑╢ ─ ─

[3] √⌂ ⌐☼כ♬ ∆╢√╘─ ─

ṕ Ṗ

36



ה ICT ⌐⅔↑╢ ─ ╛ ╩ ⇔⁸▬ⱡⱬכ◦ꜛfi─ ╛
─ ⌐ ∆╢√╘⁸ ─ ≤─ ╩ ⌐ ∆╢≤≤╙⌐⁸

G─ ─ ⌐ ↑√ ≤⇔≡─ ה ╩ ה ∆╢↓≤≢⁸
⌂ ה ╩ ∆╢⁹
ₒ ₓ5G ⌐ ↑√ ה ⌂ ה ─ 6.2 ₒ ₓ

SCOPE 10.0 ─ 12.2 ─

Beyond 5G╩│∂╘≤⇔√ ┼─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

⌂ ─
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[4] ⌂ ה

ỡ ᵡ : EU

5G
ICT

IoT
eHealth

2014- 2017 Ͻ ͬ Ḣ
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֞
Ͻ̟
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50ʠ

♬

П ֯

Ͻ ͬ

2017- 2019 ICT

˗ ӓ

ӓ ṑ

ᶮ ♬
H25- R1

20̏

H25- R1
290 ̊ʣ

ᾚỡ ỡ ԏḇ ͻ і



▫♥ꜞꜙ◐☿כⱣ▬◘ה ╩ ≢ ה ה ה ∆╢≤≤╙⌐⁸ ≢◘▬
Ᵽכ☿◐ꜙꜞ♥▫ ╩ ∆╢√╘─ ╩

NICT ⌐ ⇔⁸ ─ ≤⇔≡ ∆╢↓≤≢⁸ ⅜ ─◘▬Ᵽכ☿◐ꜙꜞ♥▫
╩ ⁹

ₒ ₓ◘▬Ᵽכ☿◐ꜙꜞ♥▫ ה ─ 20.0 ₒ ₓ

♦☺♃ꜟ ─ ⌐ ╦∑√◘▬Ᵽכ☿◐ꜙꜞ♥▫─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

◘▬Ᵽכ☿◐ꜙꜞ♥▫ ה ─

38
[1] ◘▬Ᵽכ☿◐ꜙꜞ♥▫ ה ─



ה ה ∆╢◘▬Ᵽכ ⌐ ≢⅝╢◘▬Ᵽכ☿◐ꜙꜞ♥▫ ╩ ∆╢√╘⁸
NICT─₈♫◦ꜛ♫ꜟ◘▬Ᵽכ꜠♩כ♬fi◓☿fi♃⁸≡™⅔⌐₉כ

ᵑ ─ ⁸ ⁸ ┘
▬fiⱨꜝ ─ ◦☻♥ⱶ ╩
≤⇔√ ◘▬Ᵽכ CYDER╩ ⁹

β ⌐ ∑∏⁸WebⱩꜝ►◙⅛╠ ⌂
○fiꜝ▬fi ╩⁸NICT─ ─

≢№╢ ╟╡

ᵒ 25 ─ ICT ╩ ≤⇔≡⁸ √⌂
☿◐ꜙꜞ♥▫ ╩ ╖ ⇔℮╢ ─
☿◐ꜙꜞ♥▫ ☿◐ꜙꜞ♥▫▬ⱡⱬכ♃כ
╩ SecHack365 ⁹

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

♫◦ꜛ♫ꜟ◘▬Ᵽכ꜠♩כ♬fi◓☿fi♃כ─

39
[2] ♫◦ꜛ♫ꜟ◘▬Ᵽכ꜠♩כ♬fi◓☿fi♃כ─

ₒ ₓ♫◦ꜛ♫ꜟ◘▬Ᵽכ꜠♩כ♬fi◓☿fi♃כ─ 15.0 15.0

LAN

Web
ṇ

FW

ṇ

DMZ

DNS
ṇ

ẑ ṇ פּ
ṇ HTTP

ṇ ︣

ẑ

ẑ ṇ
DHCP
IP

צּ

ṇ

FWFWFW

ṇ

ṇ

ṇṇṇ

ṇṇ

AD
ṇ

ṇ
ṇ

DHCP
ṇ

ṇ
ṇ ṇ

A ṇ ( )

SOC

♦☺♃ꜟ ─ ⌐ ╦∑√◘▬Ᵽכ☿◐ꜙꜞ♥▫─



ה ╩ ∆╢IoT ⅜ ⇔ ∆╢≤≤╙
⌐⁸∕╣╠⌐ ∆╢◘▬Ᵽכ ─ ⅜ ⇔
≡™╢↓≤⅛╠⁸ ⌐╟╡⁸ ╛

─ ה ─ ╩ ⁹

ᵑ ▬fi♃כⱠ♇♩⌐ ↕╣√IoT ╩ ⇔⁸
◘▬Ᵽכ ⌐ ↕╣℮╢ ─ ⌐
╩ ℮ⱪ꜡☺▼◒♩₈NOTICE₉╩ ⁹

ᵒ GⱠ♇♩꞉כ◒╛∕─ ☻ⱦכ◘┘
⌐≈™≡⁸♁ⱨ♩►▼▪ ┘Ɫכ♪►▼▪ ─

╩ ∂⁸ ⌐⅔↑╢◘ⱪꜝ▬
◒☻ꜞfiכ▼♅ ╩ ╗☿◐ꜙꜞ♥▫╩
⅛≈ ⌐ ∆╢ ╖╩ ⁹

ᵓ ◖Ⱶꜙ♬♥▫⌐⅔™≡⁸IoT☿◐ꜙꜞ♥▫
⌐ ⇔≡ ⌂ ╩ ⌐ ⇔≡™ↄ
√╘─◄◖◦☻♥ⱶ─ ⌐ ↑√ ╩ ⁹

ᵔ LAN─ ה ⌐ ↑√●▬♪
ꜝ▬fi ─ ה ╩ ⁹

♦☺♃ꜟ ─ ⌐ ╦∑√◘▬Ᵽכ☿◐ꜙꜞ♥▫─

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

IoT─ ה ⅛≈ ⌂ ─

40

ₒ ₓIoT─ ה ⅛≈ ⌂ ─ 12.8 ─ 14.6 ─

NOTICE

G

IoT

Ԏ֚֫ԃԝԑ֩ԓԃ

[3] IoT ┘5G─ ה ⌂ ─



ה ╛ ╩│∂╘≤∆╢ ─ ⌂ ─◘▬Ᵽכ ╩ ∆╢√╘⁸
◘▬Ᵽכ ╛ ╩╟╡ ⌐ ⇔⁸ ⌂╢ ⌂ ⌐ →╢ ╖╩ ⁹
ᵑ ╛ ╩│∂╘≤∆╢ ⅜◘▬Ᵽכ ╩ ∆╢√╘─

⌐⅔™≡⁸ ╩ √⌂ ≤∆╢≤≤╙⌐⁸♁ⱨ♩►▼▪ ≤ ╖
╦∑╢↓≤≢⁸ ⅛≈ ⌂ ╩ ⁹

ᵒ ₁ ↕╣╢ ⌂ ⌐≈™≡⁸AI╩ ⇔√ ⌂ ה
╩ ™⁸ ╩ ≢ ∆╢↓≤⌐╟╡⁸ ⅛≈ ⌂ ╩ ⁹
ᵓ ╩ ≤⇔≡ ≤─ ╩ ∆╢ ╩ ⁹

з ♦☺♃ꜟ ─ ⌐╟╢₈ √⌂ ₉─

◘▬Ᵽכ☿◐ꜙꜞ♥▫⌐ ∆╢ ─

41

ₒ ₓ◘▬Ᵽכ☿◐ꜙꜞ♥▫ 3.6 3.6

♦☺♃ꜟ ─ ⌐ ╦∑√◘▬Ᵽכ☿◐ꜙꜞ♥▫─

[3] IoT ┘5G─ ה ⌂ ─


