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1 ḛḀḕḁᶊ ᶪḏᴻḇ ᴴᴴᴴ

֩ ֪ᶹḻḝḱ ᴴᴴᴴ

֩ ֪ ᴴ ᴴᴴᴴ

֩ ֪ḛḀḕḁḪḏḳ ᴴᴴ 1H

2 ḛḀḕḁᶊ ᶪ ᴴ ᶍ ᶩ ᶞᴴᴴᴴ

3 ḛḀḕḁᶊ ᶪ ᴴᴴ 5H

ᴴᴴᴴ

à ᶍ∞ ᶄᵰá
Å GḛḀḕḁᶍ ᶊ ᵰᵾ ᶊ ᵸᶪᵾᶠᴲ ᶍ ᶣ GƎ᷿ḁḎḨᶊ ᶪ ḏᴻḇᶍ

ᴴ ᶱ ᵥ
Å ᶝᵾᴲ ᶍ ᴴ ᵰ וֹ ᶱ ᵶᶉᵫᶨᴲ ḛḀḕḁᶍ ᵫ ᶍ ᶣ

ᶍ ᶊᶈᶍᶧᵥᶊטּ ᵸᶪᵪᶇᵣᵥḦ᷄ḵ ᶆᴲ ᶊᶧᶪ ɥֹו ᶊ
ᵸᶪ ᶊᶃᵣᶅוֹ ᵸᶪᴳ
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1
ḛḀḕḁᶊ ᶪḏᴻḇ
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֪ ᶧᶩ

Å ᶆᶎᴲ ᶊḵᴻḘḻḑᵪᶨḗᶹḘḻḑᶝᶆ ᵣ ᶱ ᶩ ᶅᶅᵣᶪᴳ

Å ᴲ Ḙḻḑᶊᶃᵣᶅᴲᵼᶫᵽ4ʟG ᶇᶍ ᶍ┴ᵣᶱ ᵸᶪᵾᶠᶊᶎᴲ᷊ ᴻḛḁ֩ ֪ ᶊ╗ ᶍ ᵫ
ă׃ᶇᶉᶪᵲᶇᵪᶨᴲ ᶇᶡ ╓ ᶍ ᶊ ᵶᶅᵣᶪ ᵫ▪ᵧᶪᴳ

ḵᴻḘḻḑ 1֩GHz ֪זּ∙ ḧḋḑḘḻḑ1֩GHz ᶱ 6γGHz ֪זּ∙ ḗᶹḘḻḑ2֩0GHz ᶱ ᵧᶪ֪

1 ᵡᵾᶩ
╓

1 ᵡᵾᶩ
╓

1 ᵡᵾᶩ
╓

ăׅ 1.7GHz 2Ǝ.3GHz 3Ǝ.7GHz 4Ǝ.5GHz 164MHz 28GHz 400MHz

ăׅ 2.5GHz 3Ǝ.45GHz 3Ǝ.5GHz 3Ǝ.7GHz 181MHz 24GHz 2Ǝ8GHz 3Ǝ9GHz 1426MHz

♣ 700MHz 20MHz
2.3GHz 3Ǝ.4GHz -3.6GHz ᴲ
3.6GHz - 3.8GHz

78MHz 2֩6GHz,40GHz) (1563MHz)

ḝḱḻḁ 3.4GHz - 3.8GHz 78MHz

ḑᶹḌ 2GHz 3Ǝ.6GHz 123MHz

3.4GHz - 3.7GHz 93MHz 26GHz - 28GHz 800MHz

2.6GHz 3Ǝ.3GHz -3.4GHz שׁ֩ ֪
3.5GHz - 3.6GHz, 4.8GHz - 5GHz

140MHz

ăׅ 900MHz 18MHz 3.6GHz 44MHz 26GHz 2Ǝ8GHz 741MHz

᷀ḒḈăׅ 600MHz 20MHz 2.5GHz 3Ǝ.5GHz 15MHz 2֩6GHz 2Ǝ8GHz 3Ǝ8GHz ֪ (1417MHz)

ᶍ ᶒ MNO ᶍ ╓ ֩ ֪ă

ֹ ᴳ♣ ᶆᶎ 4 ᴲ᷀ḒḈᶆᶎ 3 ᶍ ᴳ

ăׄסׇהᵰ ᶩ ᶅᵫ ᶝᶂᵾ2 01 8 ∙ ᶍ ᶉ ╓ᶱ ᴳ

ă : ╓ᶊᶧᶂᶅ ᵫ│ᶉᶪᵾᶠᴲ ╓ᶍ ᶇ ╓ ᶍּנ ᶱ

ăֹ׃ ᵧᶏᴲḧḲ ᶆᶎ ᶆᶎ2 2 MIMO ᵶᵪ ᵶᶅᵣᶉᵣᵾ 8f00MHz ᶎ ᶇᵣᵥ ᶡᵡᶪ

֩ ֪ᶹḻḝḱ ӡ ᶹḻḝḱᶍ ḏᴻḇ½
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2020 2022 2022s ῢ1 θϤχ6GHz χṁ ộ ˣ

Å Sub - 6 ᶎᴲ ᶇᶡ ᵬᵮ ᵶᶅᵩᶩᴲנּ ᴴ ᴴḑᶹḌᶆᶎ ᶊ ᶍ ∙ ᶱ ᶠᶅᵣᶪăᴳ

ᶎ ᶇᵶᵾ10ᵪ ᶍ ᶆᴲ ᶣ♣ ᶊ ᵣᶆᴲ ᶡ ᵣG

Å ḧḲ ᶍ ᶎ SƎub - 6ᶇ ᵶᶅ ᶣᵪᶉ ᶆᵡᶪᵫᴲ ∞ᶍ ᶎ ᶍSub - 6 ᶇ ᶝ

ᶆ ᵶᶅᵩᶩᴲ ᶎ ᵣᶆ ᵫ ᵣᴳ

O֪mdia ḏᴻḇᶊ ᶄᵬ

O֪mdia ḏᴻḇᶊ ᶄᵬ

ă 6ᴂGHz ᶍ ᵇᶊᶎ4G ᵪᶨ5G ᶊ ᵴᶫᵾ ᶍ ᶡ ᶝᶫᶪᴳ

ᶊ ᶠᶪ5G 6GHz ᶍ ᶍ ă

ᶊ ᶠᶪ5G ḧḲ ᶍ
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5ᵪ ᶍSub6/ ḧḲ
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2 ᶆ ᵬᵮ נּ

ᶎ ᶊ
ᵣᶆ ᵣ

֩ ֪ᶹḻḝḱ ӡ ᶹḻḝḱᶍ ḏᴻḇ½

O֪mdia ḏᴻḇᶊ ᶄᵬ
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֩ ֪ᶹḻḝḱ ӡ ᶹḻḝḱᶍ ḏᴻḇ½᷀ḘḴḋḀ

Å ᶇᶡ 5ƎG ᶍ ᶇᶇᶡᶊנּ ᷀ḘḴḋḀᶡ ᶊ ֩ᵾᵿᵶᴲ ᶍ ᶡ ᶟ֪ᴳ

Å ╗ ᶆᴲ ᶊᶃᵣᶅᶎ5Gᶊ ᵸᶪ ᶍ ᶎּז∞ᶊ∞ ᵶᶅᵩᶩ 5ƎGᶍ ♬ᶱ ᵶᵬᶫᶅᵣᶉᵣּס ᵫᵡᶪᴳ
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2 ᶆ ᵬᵮ נּ
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Å ᶍ ᶹḻḝḱᶍ ᶎ 3 ᶆ ᵬᵮ ᵶᶅᵬᵾᶇᵲᶬᴲ ╓ᶆᶎᴲSub6 ᶱ ᶇᵶᵾᶽḲᶷ

ᶇ᷀ḘḴḋḀᶍ ᶇᶇᶡᶊ ᵶᴲטּ ╓ᶍ ᵫ ╥ᵸᶪᴳ

Å ᶎ ᶊḧḲ ᶍ ᶣ ᶗᶍ ᶍ ◖ᵫ ᶝᶂᶅᵣᶪᴳ

֩ ֪ᶹḻḝḱ Ӣ ᶹḻḝḱᶗᶍ ½

ă 5ֹG ᷈ᶷ ᴲ B֩BU RƎU mƎ M IM O ֪ᴲḅḝḐᶻᶼᶷᶊ ᶪ ᴳ

᷈ᶷᶊᶃᵣᶅᶎᴲ EPCᵪᶨ5G NSA ᷈ᶷᶗᶍᶷḋḟ᷅Ḵᴻḑᶎ ᶝᶉᵣᴲ

ᶹḻḝḱᶣ᷊ᴻḛḁ ᶡ ᶝᶉᵣᴳ

O֪mdia ḏᴻḇᶊ ᶄᵬ

ᶹḻḝḱ ᶍ ┌ ᶒ ֩ ֪
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ă׳֩ײת ᶎ8 2 ֪ᶗᶍᶷḻ᷆ᴻḐ ᴳ

ᶎ 5ᴂG ᶊ ᵸᶪ ᵇᶊ ᵸᶪ ᴳ

ᵫ ᵸᶪ

2.31

7.51

2021 2030

ḧḲ ᶍ ֩ ֪
CAGR

(2022 - )

Ú %

P֪o lar i s  Marke t  Research ֩ 1 0 ֪

ă 5ֹG ḧḲ 2֩4GH z ֪ ḗᴻḑᶻᶼᶷᴴḅḲḭᴻ᷿ḯḻᴴ᷊ᴻḛḁ

V 2021 ᶎḗᴻḑ֩ḛᴻḨḝᶾᴻ
ḧḻ᷅ᶷḻḎḒᶉᶈ֪ᵫ

V 2030 ᶊ ᵰᶅ ᶍ
ᶷḟḲ᷆ᴻ᷿ḯḻᵫ ╥

V ᶒᶷḀᶷ ╓ᵫ ╥
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֪ ᶧᶩ

Å ᶎ ᷂ḫḲᶷᶊᶧᶂᶅ│ᶉᶪᴳ ᶆᶞᶪᶇᴲ ᶍ᷂ḫḲᶷᶎ ᶇᶇᶡᶊ

ᶡ ᵣ ᴳﬞ ᷂ḫḲᶷᶎᴲ ᶎ ᴴ ᴴ ᶧᶩ ᵴᵣᵫᴲ ᶎ ᷂ḫḲᶷᶇ ᴳ

Å ᴲ ᶣ ᶍ᷂ḫḲᶷᶎᴲ ᶇ ᶘᶪᶇᴲ ᶎ ᵣ ᴳ

ᶍ

Å AT&T ᶎᴲ᷈ᶷ ᶍ ᶍḦᶹ᷄ḵḅḝḐᶗᶍ ᴲ ∞Ḵ
ᶹḬᶍ ᶱ ᵷᶅᴲ ᶗᶍ ᶊ ᴳ

Å T- Mobile ᶎᴲḧḋḑḘḻḑG ᶗᶍ ᶊ ᴳ
Å ᶇᶡᴲ G᷀ḘḴḋḀᵫ ᶊ ᵬ ᶂᶅᵬᵾᵲᶇᶱ

ᶊᴲ ᶎ ·ᶊ ᵸᶪᶇ ᵴᶫᶅᵣᶪᴳ

Å ᶊ ᵰᶅ G ᶱטּ ᵶᴲ ᶇᶍ ᶱ
ᶊᴲ MNO ᶎ2020 ᶊ ᶝᶆᶍ ᶆ
5GᶽḲᶷ ᶊ 220 +ԋᶱ ᵷᶪ ᶍּזᶆᴲ ᶱ
ᴳ

ﬞ
Åﬞ ᶍ ETNO ᶊᶧᶫᶏ 5ƎG ᶟ ᶗ
ᶍ ᶎ2021 ᶊᶎ2016 ∙ ᶡ ᵣ ᶆᵡᶂᵾ

Å ᶧᶩᶡ ᵫ ᵣᴳ MNO ᶎ
∙ ᶍDX ᶊᶡ ᶱ ᶠᶅᵣᶪ CGhina 

Mobile ᶎᴲ ᷊ᴻḛḁ∙ ᶆ5ƎGᶷḟḲ᷆ᴻ᷿ḯḻᶱ
ᶟDX ᵫ ᶆ ᶍ ᶱ ᶠᶪ
2֩022 ֪

Å ḞḵᴻḑḘḻḑקּ N֩BN ֪ᶍ ᴴ ᶇ ᵶᶅᴲ
ᵫ5G ᶱ ᴳḪḘᶹḳᶆ ᷿ᶼᶷᶱ ᵸᶪ

Telstra ᶎᴲ ∙ ᷊ᴻḛḁ ᶣ ᶱ
ᶇᵶᵾ ᶱ ᴳ

᷂ḫḲᶷᶍ G ᴴ

à á

Å ᶎ 5 ᶍ

Å ḡᴻḁ֩ḪḘᶹḳ ᶊ ᶨᶉᵣ֪

֩ ֪ᶹḻḝḱ Ӣ ᶹḻḝḱᶗᶍ ½ ᶍ

ROGERS

T-Mobile US

AT&T

Verizon

China Mobile

China TelecomNTTЖЀЯ

ЊТЕНрϼ

KDDI

Telstra

SK Telecom

KT Deutsche Telecom

Three

Orange

TIM

-20%

-10%

0%

10%

20%

30%

40%

10% 15% 20% 25% 30%

Ɫ
ᶛ

C
A

G
R

2
0
1
8

2
0
2
2

Ɫᶛ ‰

᷂ḫḲᶷᶍ ֩ 5 ֪

ḘḞḳ᷊ᶹḂֹ ᶍ 2֩022 ᶝᵾᶎ2021 ֪
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Å ᷿ᶼᶷᶎᴲ ᶊᵩᵣᶅᴲ 3 ᶎּר ᵫטּ ᵶᶅᵣᶪᴳ

Å ḡḻḈᶊᵩᵣᶅᶎḵᴻḘḻḑᴴḧḋḑḘḻḑᶊּנᵧᶅ28GH ᶗ ꞌᵶᶅᵣᶪᵫ 3Ǝ9GHz ᶊᵩᵣᶅᶎ ꞌᵫ│ᶉᶪᴳ

ḡḻḈ
ḵᴻḘḻḑ
<֩1GHz ֪

ḧḋḑḘḻḑ
1֩- 6GHz ֪

ḗᶹḘḻḑ>֩24GHz ֪

28GHz 39GHz

Huawei ø ø ø *3

Ericsson ø ø ø ø*3

Nokia ø ø ø ø*3

ZTE ø ø ø *3

Samsung ø ø ø ø*3

ø*1 ø ø*2 *3

NEC *1 ø ø*2 *3

*1ֹ ᵆ ᶱ ᵰᵾ ᶍ ᵇᶊᶅ 2 11 ᶍ33

ᶊ ᵸᶪ ᶊ ᵸᶪ ᶍ ᶧᶩ

*2 ֹ ᵆ ᶱ ᵰᵾ ᶍ ᵇᶊᶅ ᶍ

ᶊ ᵸᶪ ᶊ ᵸᶪ ᶍ ᶧᶩ

*3 FֹCC Eᴂqu ipment  Author izat ion Search ᵇᶊᶅFCC Part  30 ᶊ ᵸᶪ

ᶍ ᶧᶩ

ᶊᵩᵰᶪ5G ᷿ᶼᶷ֩ ḡᴻḁ֪ᶊᵩᵰᶪ ᷿ᶼᶷ֩ ḡᴻḁ֪
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לּ ֩ ḑḳ֪

3ḃ᷄ḇ5G M֩assive MIMO ꞌ֪ 25,000

3ḃ᷄ḇ5G 4֩T4R 4ֻ 4 ֪ 15,000

O֪mdia

֩ ֪ ᶍḘḻḑלּ ꞌ

֩ ֪ ᴴ ӡ

֪ ᷂ḩḱ 5ᴂG ½ ᶱ ᵸᶪ᷈ᶷḎ᷄ḖḵḀᴻᶍ 2022 (b202 2 4 ֪ᴲ 4 OƎm di a ḏᴻḇᶊ ᶄᵬ

1858 1943 2084ֹ ֹ
᷿ᶼᶷᶍ2 ᶍ
֩ᵆᵼᶍ ᵇᶎ
ᶝᶇᶠᶅ ֪
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Å ᶍ ᶎ ᵬᵮ ᵸᶪ ᶞᴳ

Å ḙḷᴻᶷḻḟᶣ ḝᶸḳḨᶉᶈᶍ ᶊᵩᵣᶅᶎ ḡḻḈᶍ ᵫ ᵣᴳ

ḩᴻ᷀֩ᵊᵋ ᶎ ֪

ᶷḻḎḒ ᵊ Hɛuawei ᴲᵊḁᶻᶼᵋEricsson ᴲᵊ Cɛomba
Telecom System ᴲᵊ Mɛobi antenna 
technology ᴲᵊ CɛommScope

RFḝḵḻḐᶽḻḑ ᵊ Hɛuawei ᴲᵊḁᶻᶼᵋEricsson ᴲᵊḝᶸḻᵋNokia

GaN ḙḷᴻᶷḻḟ ᵊ ᵋ ḏḘᶹḁᴴᶹḖḡᴻ᷿ḯḻᴲə Cɛree

ḟḵḃḋ᷊ ᵊḁᶻᶼEɛricsson ᴲᵊ ᵋIntel ᴲᵊḝᶸḻᵋNokia ᴲ
ᵊ NɛVIDIA ᴲᵊ Xɛilinx

ḲḀḋḑ ᵊ Sɛhennan Circuits

ᶷḻḎḒ ḝᶸḳḨ ᵊ AɛGCᴲᵊ ᵋ ╠ ᴲᵊ ᵋ ╠ ᴲ
ᵊ ᵋ

5G ᵊ ᵋ טּ ᴲᵊ ᵋ ╠

᷿ᴻḐ ᵊ DɛuPont ᴲə ᵋ ᴲ
ᵊ ᵋ ḥḲḦḎḋ᷄

᷃ḫḋḟḝᶸḱᴻ ᵊ DɛuPont

ăּז ᶎ2022 ᶊᵩᵣᶅ50% ∙ ᶍ᷿ᶼᶷ֩ ḡᴻḁ֪ᶱ ᶠᶪ ᴳ ᶎ ᴳ

ă ᶍ ᶎ ᶍᶇᵩᶩᴳ ֹ ᴲḁᶻᶼֹḁᶻᶼᴻḏḻᴲ ֹ ᴲḝᶸḻֹḝᶸḻḱḻḑᴲ ֹ
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5G בּ ṁ ộ Є˔Е

ṁ ộ ϻаАФТϰж˔ 66%

65%

60%
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12%

27%

24%

27%
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ᴻ ˢ ᾤˣ

ῬДНϱІʾϱЛЦ˔Єдрˢ ˣ Crees ⁯ˣ ζχ

┌֩ ֪ ḩᴻ᷀

GaN ḙḷᴻᶷḻḟᶍ ᷿ᶼᶷ

֩ ֪ ᴴ Ӣ

֪ ᷂ḩḱ ,  5ᴂG ½ ᶱ ᵸᶪ᷈ᶷḎ᷄ḖḵḀᴻᶍ 2022 ᵇ 2֩022 4 ֪ᶊ ᶄᵬ
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֩ ֪ ᴴ ӣ ᶍ

Å ḁḦḣ 5HG ꞌḁḦḣᶇᶡᶊ ḡḻḈ֩ ֪ᵫ ᷿ᶼᶷᶍ4 ᶱ ᵸᶪᵫ 4ƎG ᶇ ᵸᶪᶇ ᴳ

Å ḧḲ ꞌḁḦḣᶎ Apple ᵫ ᵶᶅᵩᶩᴲ ᷿ᶼᶷᶍ7 ∙ ᶱ ᵸᶪᴳ

O֪mdia CƎounterpoint 4֩G(2015) ֪ᶧᶩ ᵫ

ḁḦᴻḐḝᶾḻ ֩ḡḻḈ ֪ 5G ꞌḁḦᴻḐḝᶾḻ ֩ḡḻḈ ֪

%ᶎ ᶍ ᶊ ᶠᶪ 2G022 ᶆ᷿ᶼ 5ʊ% ∙ ᶍḡḻḈᴻᶱ ᴳ

ḧḲ ꞌḁḦᴻḐḝᶾḻ ֩ḡḻḈ ֪

8%
21%14%

19%

60%
38%

18% 21%

4G(2015) 5G(2022)

ḫ⁯ ⁯ ⁯ ζχ

21.2% 19.8% 20.3% 21.4%
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Å Sub6 ꞌ ᶎ AƎpple ᶎּל ᶱ┐ ᴲ ᶎ 3 ᶆ ᵬᵮ Gּז ḧḲ ᶍּל ᶎᶝᵿᶞᶨᶫᶉᵣᴳזּ

Å ᶟᶷḀᶷᴴ ╓ᶆᶎḁḦḣᶍ7 ∙ ᵫ5G ꞌ ᴲﬞ ᶆᶎ6 7 ᴳḧḲ ᶍ ᶎ

ᶆᵡᶪᵫᴲ ᶆᶎ65 ðᶊ ᵶᶅᴲ 2.4% ᶊ ᶝᶂᶅᵣᶪᴳ

Sub - 6 ꞌ ᶍ לּ

Sub - 6 ꞌ ᶇḧḲ ꞌ ᶍ לּ ᶍ
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֩ ֪ᶊ ᶠᶪḧḲ ꞌ ᶍ
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֩ ֪ ᴴ ӣ ᶍ
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ζχ

ϯрГЗ

ṁ

ζχ

Јиж

ЮЯз

ϸЮж

ДϰІФйϱ

ЮϱрЎАФ

ḩᴻ᷀֩ ᶉ ֪

᷀ḩḱ SONY TƎDK ֩ᶹḩᴻḀḃḻ᷊ᴻᴲ ḃḻ᷊ᴻ ֪

ḩḪḲ ᷂ᶿ᷿᷄ᶷ

ḃḳḱ
TƎDK, 

֩ʊ ḻḎḒḁᶹḋḉᴲ ḝḵḻḐᶽḻḑ ᶉᶈ֪

ᵼᶍ ֩ ᴲBluetooth ֪

ḝḀ᷄ḱᴲ ḩ᷄Ḑḵḻᴲ

ḃḱ

ᵼᶍ Ḫֹᴻḇᴻᴲḃḻ᷊ᴲḁḜᴻ᷀ᴴḦᶹ᷄ᴲ᷈ḕ᷄ḇᴲ ᴲ᷀ᴻḑḁḵḋḐ

Å ḧḲ ꞌ ᶎ SƎub6 ᶇ ᵶᶅ 2 ᵮᶉᶂᶅᵣᶪᵫ֩ḃḳḱ ֪ᴲḧḲ ꞌ᷈ḁḐᶎ ᶆᵡᶪᴳ

Å ḡḻḈᶎᴲ᷀ḩḱᴴḩḪḲᴴ ḪḀḭᴻḳᴴ ᶱ ᵶᶅᵣᶪ֩iPhone ᶍ ֪ᴳ

ḁḦḣ ᶍ לּ

iPhone14Pro/ iPhone14Pro mmW (ḧḲ ꞌ)ᶍ

ḡḻḈᶍ ă

iPhone14Pro mmW ᶍ

ḧḲ IH/F ᷈ḻḘᴻḇ

֪ḝᶾᴻḦḳḗᶻḐ ᶍ ḴḥᴻḐᶇ לּ ᶱᶡᶇᶊ

ă ḡḻḈᵫ ᶉ ᶎ ₲
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֪ ᶧᶩ

Å G ḡḻḈᶍ ᶎ AƎpple HHuawei SHamsung ᶍ3 ᵫ ᴴ ᶇᶡᶊ ᶱ⅓ ᴳ

Å ∞ ᶎ᷈ḵḒ︡ᶆᶡ ᶎ נּ ᶊᵡᶩḡƎḻḈᴻ ᶍ ᶍ ᵫ ᵫᶂᶅᵣᶪᶇᵣᵧᶪᴳ

Apple

Huawei

Samsung

Qualcomm

Nokia

ЊИ˔

Ericsson

ZTE

NEC

●

Єа˔Ф

LG Electronics
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ᾆẕᵫ Ɫᶛˢ2022 ˣ

(2022 ) *

֩ G ֪

Apple $26,251M Å ḧḲ ꞌḁḦᴻḐḝᶾḻᴴḇḞḴḋḐᶍ ֩2020 ֪

Huawei $23,417M
Å 5GḪḀḭᴻḳᶍ 2֩019 ֪
Å FDD/TDD M - ᶱ ╗ᶷḻḎḒᶆ ֩2023 ֪

Samsung $19,747M
Å End - to - End ᶍ5G ᶱ ⱳ 2֩016 ֪
Å 5GSA NWḁḱᶹ᷿ḻ᷅ᶆᶍSLA ᶱ 2֩023 ֪

Qualcomm $8,194M
Å ḙḅ᷈ḻ ᵰ5GḪḀḭᴻḳᶍ 2֩019 ֪
Å 5G - Advanced ꞌḪḀḭᴻḳᶍ 2֩023 ֪

Nokia $5,037M
Å 4G/5G NWḁḱᶹ᷿ḻ᷅ᶍ 2֩020 ֪
Å ♥ ᶱ ᵣᵾNTN ᶍ ᶱ 2֩022 ֪

ḅḓᴻ $4,716M
Å 5Gᶱ ᵧ ᶆᶍDSAᶱ 2֩020 ֪
Å 5GSA ᶆᶍ NWḁḱᶹḁᶍ ᶊ

2֩022 ֪

Ericsson $4,531M
Å DSSᶱ ᵸᶪ ᶍ 2֩019 ֪
Å ♥ ᶱ ᵣᵾNTN ᶍ ᶱ 2֩022 ֪

ZTE $3,132M
Å ♥ ᶇ ᶍ5G NTN ᶊ 2֩022 ֪
Å ḧḲ ᶱ ᵧᵾḩḇ᷊ᴻḝᶼḁR֩IS֪ᶍ ᶊ 2֩022 ֪

LG $1,763M Å 5G ḪḀḭᴻḳᶍ 2֩019 ֪

NEC $963M
Å ḧḲ ḝᶼᴻḂḑᶷḴᶹ ᶍ ֩2021 ֪
Å MIMO ᶍ 2֩022 ֪

$868M
Å 5GSA יּ טּ ᶍ 2֩022 ֪
Å Open RAN ꞌ ᶍ 2֩022 ֪

᷿ḫᴻḟ $166M Å ḧḲ ꞌḁḦᴻḐḝᶾḻᴴḪḘᶹḳḳᴻḇᶍ ֩2020 )

*LG ᶎ2021

5G ᶍ ḡḻḈᶊᵩᵰᶪ 5G ᶍ ḡḻḈᶊᵩᵰᶪ

ḡḻḈᴻ ᶍ
ᶍ ᵫ

֩ ֪ ᴴ ӥ ½ ᶍ

NTN Nֹon - Terrestrial Network , DSA: Dynamic Spectrum Access, 
DSS: Dynamic Spectrum Sharing

֪ ᶧᶩ
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Å ᶎᴲ ᶍḉḋḟᴴ ḡḻḈᴻᵫ ᶠᶅᵣᶪ ᴲ ╗ᶍ ᶇᵶᶅ ḑ᷈Ḫᵫ ∞10 ᶊ ᶂᶅᵣᶪᴳ

Å ᶎᴲᵆ ḉḫḕḳᵇᶉᶈᶎ2 ᶊ ᵣ ᶱ ᵶᶅᵣᶪ ᴲ ᶊᶧᶂᶅᶎ ∞ᶊ∞ ᵶᶅᵣᶪᴳ

Å ᵼᶍ NƎECᴴ ᴴḅḓᴻᶎ᷈ʊ ḕḋḐḷᴻ᷄ᴴᶷ᷄ḃḁ ╓ƎḐḰḇ ᶎʊḟḲ ╓ᶊ ᶪ ᶱ ᵶᶅᵣᶪᴳ

֪ ᷊ᶹḘᴻ ,  5ᴂG ᶊ ᵸᶪ ᴴ ∏ᶊ ᵸᶪ ֩4 ֪ᵇ2֩0 2 2 5 ֪ᶊ╗ ᵫּנ

NEC ḕḋḐḷᴻ᷄ḁḱᶹ᷿ḻ᷅ᴲḃ᷂ḭḲḎᶸᴲ
ᴴḪḛḲḎᶸ ֩᷈ᶷNW֪ᴲ טּ CƎ/U

C/U

Sony ḛᴻḨ ᴲ∞ ᴴ ᴴ

ḐḰḇ V2X

ᵫ5G ᶱ ᵶᶅᵣᶪ N֩TT ḑ᷈Ḫᶱ ᵮ֪

5G ᶍ ∞
∞10 ᶍ 5֩G ֪

֩ ֪ ᴴ ӥ ½
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Å Massive MIMO m֩MIMO ֪ᶎᴲʊḻḎḒᶍ ᵫטּ ⌐ᶉ ᶇ ᵫ ᵮ 5ƎG ᶍ ᶉ ᶆᵡᶪᴳ

Å ᶍmMIMO ᶎᶷḀᶷ ╓ ᶆᶎ ᵿᵫăᴲ ᶇᵶᶅᶎᶷḀᶷ ╓ᵫ ╥ᵸᶪᵲᶇᵫ ᵴᶫᶅᵣᶪᴳ

2018 2021 2024

10 +ԋ

100 +ԋ

150 +ԋ

mMIMO ᶍ ᶷḟḵᴻḉ 3֩2T32R/64T64R ֪

ᴴ ÅḁḢᴻḁᶇ ᶍ ᵪ 3ʝ2T32R ᶱ

Å ᴲ ᵶᵾ ᶆ ᵶᴲ ᶊ64T64R ᶆ ᴳ
2021 ᶊ ᶗᶍ ᶊᶧ 3ɭ2T32R ᶗᴳ

Å ᵶᵾ ᶊ ᶱ ᵣᶅφ 6ɭ4T64R ᶱ

ﬞ
Å ᶊ32T32R ᶆ ᴳ ⌐ ᶉ᷊ᶹḐḦᶹ᷅Ḵᴻ᷿ḯ
ḻᶇ64T64R ᶱ ᵶᵾ ᶱ ᴳ

à ḐḴḻḑ( Research ᶊ ᶄᵮ)á
V 2027 ᶝᶆᶊ ᶆ4,100 ᶍMassive MIMO ᵫ
V 430 +ԋᶍ ᶊ ᵶᴲׁש ᶹḻḝḱᶍ ♬ᶍ35% ᶊ
V ᶷḀᶷ ╓ᵫ ╥ᵶᴲ ᶍ ♬ᶍ 60% ᶊ

╓ᴴ ᶍmMIMO ᶷḟḵᴻḉ

ăןᴦᴚᴓᴧᴧᴣᴢְEֹricsson analysis in 2021

ᴦᴣGroup׳ᴕᴠᴠᴽמ֪

MNO

Verizon
Åᶿᴻḳּי 5Gטּ (vRAN) ᶇḧḋḑḘḻḑ ꞌ

mMIMO(64T64R) ᶱ ᶞ ᶮᵺ ᶱטּ

China
Mobile

ÅᶽḲᶷּטᶊ ᵰᶅᴲ Massive MIMO ᶇᴲḛᴻ
Ḩḝᶾᴻḧḻ᷅ ᴲׁ5שG ᵰ ᶱ
ᶞ ᶮᵺᵾ ᶍḅḲḭᴻ᷿ḯḻᶱ

SKT
Å 64TRX vRAN ᶍ ᶱ ᵷᶅᴲ ᶉḕḋḐḷᴻ
᷄◖ ᶱ

KDDI
ÅmMIMO ֩ ֪ᶱ ᶟḦḳḉḡḻḈּי טּ

ᶍ ᶱ ᵶᴲ ᶉ ᶱ

ḝḱḻḁ Orange
Å 5G - SAᶆ OƎ- RANᶆmMIMO N֩EC ֪ᶱ ᵶ

ᵪᶃ ᵣ᷀ḘḴḋḀᶱ

ḑᶹḌ DT
Åﬞ ᶍ mMIMO(NEC ֪ᶱ ᵶ ᶍ

ᵩᶧᶒטּ ᶉ ᶱטּ

Massive MIMO ᴴ ᶩ ᶞ

֩ ֪ ᴴ ӦᶷḻḎḒ

MIMO ֩ḡᴻḁḘḻḑÚ ֪

֩ 3֪2T32R 3ֹ2 ᶍ ᶷḻḎḒᶱ
64T64R ֹ ᶍ ᶷḻḎḒᶱ

֪ ᶧᶩ

֪ ᵩᶧᶒᶽḲ᷄ḅḻᴴḀḫḙḻᶗᶍḚᶷḲḻ᷅ᶊ ᶄᵬ

mMIMO ᶍ

Å32T32R ᶱ ᶊ ᶍ1 ᶱ ᶠᶪᴳ

Å32T32R ᶱ ᶊ ᶍ7 ᶱ ᶠᶪᴳ

Å64T64R ᶱ ᶊ32T32R ᶇᵡᶮᵺᶅᶚᶛ100% ᶱ ᶠᶪᴳ

ÅḧḋḑḘḻḑᶊᵩᵣᶅ64T64R ᵫ95% ᶱ ᶠᶪᴳ

ﬞ Å32T32R ᶱ ᶊ ᶊ ᶍ90% ∙ ᶱ ᶠᶪᴳ

╓ᴴ ᶍmMIMO
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S֪TL  Par tners ᶊ ᶄᵬ

Å 2018 ∙ ᶍ5G᷈ᶷᶎNSA ᵫ ᵶᵾᵫᴲ ᶊᶎ ᶆᶎSA ᵫ ᶩᴲ ᶍSAּט ᶎ25% ᶆᵡᶪᴳ

Å ᷂ḫḲᶷᶇ ᶉ ᶇᶍ ᶊᶧᶪḕḋḐḷᴻ᷄ḁḱᶹḁᶍ ᵫSAּטᶱḑḱᶹḞᵸᶪ ᶫᶡ ᶨᶫᶪᴳ

╓ᶍ ᶍ ᷈ᶷᶍ / ֩טּ ֪

ᶉ ᷈ᶷ ᴴ◖

Å ᶍMNO ᶍ ᴴ ֩ ḡᴻḁ֪ᶱ ᵶᵾᶡᶍᴳ

Å ᷈ᶷᶍ᷊ᴻḛḁ ᶎ ᴴ ᶱ ᶮᶉᵣᴳ

Å NSA/SA ᶇᶎ SƎAᶇNSA ᶍḏḭᶷḳḪᴻḑᶱ ᵸᴳ ᵧᶏḈᶹ

Ḓḧḋ᷄ ᶇ᷊ᴻḛḁᶱ ᵶᶅNSA ᵪᶨSA ᶊ

ᶊ ᶩ ᵧᶪᶉᶈᴲ᷈ḻḎḒּטᵴᶫᵾḕḋḐḷᴻ᷄ ᶍ ᶉ ᶞ

ᶮᵺᶱ ᵸᶪᴲ᷄ḱᶻḑḕᶹḎᶸḞᶉ ᴴ◖ ᶆᵡᶪᴳ

MNO

AT&T

ÅᶽḋḀ ᶍ ᶊ ᵰᶅ ╓ᵳᶇᶊSA᷈ᶷᶱ
ᵶᵾ Eᴂdge Zone ᵇᶱ ᶗ ᴲ᷄ḱᶻḑ
ᶗᶍ ᶱ ᴳ

Å C2X ᶇᶍ ᶱ ᵷᶅSAᶱ ᴳ

ᶹ᷃Ḳḁ

Å 2ֹ030 ᶝᶆ SɵAᶆ᷀Ḙᴻᴳ

Vodafone

Å♣ ᶍMNO ᶇᵶᶅSA︣ ᶱ ᴲ╗ ᶽḲᶷᶍ
נּ ᶎSAᶍḐḱᶹᶷḳᶊ סּנּ 2֩023.1 ֪ᴳ

Å♣ SAᶍḐḱᶹᶷḳ ᶇḕḋḐḷᴻ᷄ḁḎᶷḲ
ḻ᷅ ᶱ ᶊ ᴳ ᷊ᴻḛḁᶊꞌᵷᶅ
ḏḘᶹḁᶱ ᶊ 4֩G/5G NR/5G SA ֪ᴳ

EE
Åﬞ ᶍSAᶊᶧᶪ᷂ḫḲᶷᶷ᷅Ḳ᷇ᴻ᷿ḯḻ֩4ᶃ
ᶍ ╓֪ᶍ ᶊ 2֩022.8 ֪ᴳ

ḝḱḻḁ Orange
Å᷄ḱᶻḑḕᶹḎᶸḞᶉSAḕḋḐḷᴻ᷄֩ḟḵḀᶼ᷄Ḑ

Pᴂikeo ᵇ֪ ᶆᴲḦḳḉḡḻḈᶆOpen RAN ḅḝḐ
ᶻᶼᶷᶇMassive MIMO ᶱ 2֩022. ֪

ḑᶹḌ Vodafone
Å 2022.4 ᶊSAᶱ ᴲטּ ᶝᶆᶊ ᶱ

SAᶆ᷀Ḙᴻᵸᶪ

MNO

Å ᶍ 5ᴂG+ ᶹḻḇᴻḕḋḐᵇᶍ╗ ᶆᴲ
ᴲ ᶉᶈ10∙ ᶍ ᶆ ᶎ5Gḁ

ḱᶹ᷿ḻ᷅ ᶱ ᵪᵶᶅ1 4,000 ᶱ ᵧᶪּי
ḟḱᶹḡᴻḐ5G ḕḋḐḷᴻ᷄ɵ

3

60

146

179
194 194

4

7

17 18

1

8

19

43 47

0%
2%

8%

13%

24%

25%

0%

10%

20%

30%

40%

50%

0

50

100

150

200

250

2018 2019 2020 2021 2022 2023

5G NSAЀϯ NSA/SA ›Ѐϯ 5G SAЀϯ SAᴟ

MֹNO

֩ ֪ ᴴ ӧ S֩tand - Alone ᶍטּ֪

֪ ᶧᶩ
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֩ ֪ ᴴ ӨO - ½

Å O- RANᶎ2019 ∙ ᴲ ᶆḐḱᶹᶷḳᵫ ᴳ ᶆᶎᴲ ᶍ ᵫ ᵣᵫᴲ╗ ᶍ ᶆᶎ ᴳטּ

Å ᴲ ⱱᶣ ᶍ ᵬᶡᶞᶨᶫ2Ǝ025 ᶝᶆ ◖ ᶍ ᶫᵫ ᵴᶫᶪᴳ

O - RAN ᶍ ᶩ ᶞ 2֩02 ֪

DISH 
Networks( ḡḻḈֹ
Altiostar / Mavenir ) 
5G RAN

Orange Central African 
Republic( ḡḻḈ Pֹarallel 
Wireless) 2G/3G RAN

MNO(83 )ᶍ38% ᵫ2023 2Ǝ2% ᵫ2024 8Ǝ%ᵫ2025 ᶊ
O- RANᶍ ◖ ᶱטּ (нS&P Global ᶍ (2022 9 )ᶊ ᶄᵮ)

ᵫO- RANᶊ2025 ᶝᶆᶍ
טּ ᶱ ᶇᵶᶅ 1Ǝ5+ḑḳ ᵸ

ᶪᶇ 2֩022.7 ֪

ﬞ ᷂ḫḲ 5ʊ ᵫ2025
ᶧ Oɭ- RAN ◖ ᶱ
2֩023.2 ֪

᷿ḻḝᶾḓᴻᵫ
ᶱ

AT&T
Dish Network
Inland Cellular
OptimEra INC
GoGo Inflight

Orange(France)
Deutsche Telekom(Germany)
Telefonica(Germany)
Vodafone(Italy)
Vodafone(Spain)
Vodafone 
Ziggo(Netherlands)

British Telecom(UK)
Telefonica O2(UK)
Vodafone(UK)
Vodafone(Ireland)

Romania,Romania
Turk Telecom,Turkey

STC,Saudi Arabia
Etisalat,UAE
Zain,Kuwait

Bharti Airtel
Jio
Vodafone 
Idea

Celcom
Edotco

Rakuten Mobile,Japan
NTT Docomo,Japan
KDDI,Japan

Indosat Ooredoo
Smartfren
Telkomsel
XL Axiata

Millicom

Internet Para
Todos (IPT)

Telefonica
(Movistar)

Telefonica
(Vivo)

Axiata
Dialog

National
Telecom

China Unicom

Optus

MTN

Telecom
Egypt

MTN
Vodafone

MTN

Vodacom,DRC
MTN,Uganda

֪ ᶊ ᶄᵬ

3
12 14

22 23

2019 2020 2021 2022 2023

O - RAN ᶍ ┌֩ ֪
MNO/ ᶍ

ֹ טּ
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֩ ֪ ᴴ ӨO - ½

SI/ФжϱЭ, 

33.0%

М˔Ж

ϳϴϯ, 15.0%
ᴠ ᴟМ˔Ж

ϳϴϯ, 8.0%

ᴠ ᴟϱрТ

ж, 12.0%

RANṐ ằ, 

12.0%

VNF-M, 12.0%

RANΩ ᴟ, 

8.0%

Å ᷅ḵᴻḘḳᶍO- RAN ᶎ 2Ǝ026 ᶊ110 120 +ԋᶊ ᵶᴲ RAN ֩ 300 +ԋ֪ᶇ ᵶᴲ

2030 ᶊᶎ430 +ԋᶊᶉᶪᶇ ᵴᶫᶅᵣᶪᴳ טּ ᶎḦḳḉḡḻḈ ᶍ ᴴᶿḢḴᴻ᷿ḯḻᶗᶇ ·ᶊ┌ ᵸᶪᴳ

Å ᶱ ᵶᴲ ᶍᶿḢḴᴻ᷿ḯḻᶱ ᵸSᶅI( ᷿ḁḎḨᶹḻḎ᷅Ḵᴻ᷿ḯḻ)/ ḟḱᶹḨ ᵫ ᶍ 3 ᶱ ᶠᶪᴳ

O - RAN ᶍ ┌ᴴ O - RAN ᶍ ֩ ֪

1.4

2.4

3.7

5.5

8.0

16.0

0.2

0.3

0.4

0.6

0.9

0.4

0.7

1.0

1.5

2.2

0.7
1.4

2.0

3.4

5.1

7.6

11.1

43

0

5

10

15

2020 2021 2022 2023 2024 2025 2026 2030

ЄрϽиЦрЍἷ ϱрГϽй˔Еἷ ЫиЎЦрЍἷ

֪A p p l e d o r e  R e s e a r c h ᶧᶩ

O- RAN֩ ֪

O- RAN֩ ֪

O- RAN֩ ֪

3ᵪ 4

4ᵪ
֩ ᶍᵾᶠ֪

2.5

ᶧᶩ 1.5

ᶧᶩ 10

O - RAN ᶍ (ᶹḩᴻḀ)וֹ

ḗᴻḑᶻᶼᶷ

ᵪᶨᶍ

ᶹḻḎ᷅Ḵᴻ᷿ḯḻ

ᶊ ᵸᶪ

10+ḑḳ

SI :᷿ḁḎḨᶹḻḎ᷅Ḵᴻ᷿ḯḻ
ḟḱᶹḨֹ ᴲ ᶊꞌᵷᶅḦḳ
ḉḡḻḈ ᶱ ᶌᶪḟḵ
Ḁᶼ᷄Ḑᶍ

֪ ᶊ ᶄᵬ

֪A pp l e do r e  R e se a r c h ᶧᶩ
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0 2 4 6
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●
Gigatera
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Airspan
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NEC

Rakuten (RCP
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Everis(NTT Data)
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Amdocs
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Parallel Wireless

Å ᶎᴲ ᶍḕḋḐḷᴻ᷄ ᶊ ᶪḖᶻḗᶻᶊ ᶄᵮʋ ḻḎ᷅Ḵᴻ᷿ḯḻᶊφᵣᶅ ᶞᵫᵡᶪᴳ

Å ᵫ ḝᶼᴻḂᶊᵡᶪ ᴲ OTIC ᶱ ᵷᵾ ᶱ ᶌᶪᵲᶇᶆ᷆ᴻḙḛḲḎᶸᶱ ᵸᵲᶇᵫᶆᵬᶪᴳ

O - RAN ḡḻḈḱḻ᷂ḻ᷅

֩ ᶗᶍ / ᷀Ḏ᷉Ḳ֪

᷿ḁḎḨᶹḻḎ᷅Ḵᴻ᷿ḯḻ O - RAN ꞌRUḡḻḈ

O - RAN ꞌḉḋḟḡḻḈ

O - RAN ꞌּי RANטּ

᷀Ḏ᷉Ḳ Ĥ

֪ ᶊ ᶄᵬ

֩ ֪ ᴴ ӨO - ½

יִ ֹ PJ
֩ ᶨᵪᶉᶡᶍᶍᶞ֪
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4G 5G Low (<1GHz) 5G Mid (1-3GHz) 5G Mid (3-6GHz) 5G High (>24GHz)

֩ ֪ḛḀḕḁḪḏḳ ӡ ᷊ᴻḛḁ½

Å ᵪᶨ ᶗᶍ┌ ᶊᶧᶂᶅᴲ ᶎ ᶉ ᵫ ᶫᶅᵣᶪᶇᵲᶬᴳ ᶎᴲ ᶇ ᶉ ᵫᵡᶩ

ᶉᵫᶨᶡ 4ƎGᶇ ᵸᶪᶇ5Gᶍ ᵫ ᶠᶨᶫᶪG ᶊ ᶊ3GHz ∙ ᶆᶎ ᵬᶉ ᵫ ᶠᶨᶫᶪᴳ

Å ᶆᶎ 3Ǝ - 6GHz ᵩᶧᶒḧḲ ᶊᶧᶪ ᵫᶞᶨᶫᶪ╗ 3ƎGHz ᶆᶎזּ∙ ᵬᶉ ᶎ ᶠᶨᶫᶉᵣG

ᵊ 4ɛG I֩MT - Advanced ֪ 5G I֩MT - 2020 ֪

1Gbps 20Gbps

ᶩזּ ֩ / ֪

ᶩזּ ֩ / ֪

O֪penSignal ḏᴻḇᶧᶩ

ăתפᴃḛḀḯḻ M֩ 2 08 3 ֪ᶧᶩ

20

ᶎ2022 10 1 ᵪᶨ30 ᴳ ᶎ95% ᶱ ᵸᴳ
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֩ ֪ḛḀḕḁḪḏḳ Ӣ ᶍ

Å ᴲ᷀ḘᴻᶽḲᶷᴲ ᶍ↨ ᶍ ᶆ5Gᵫ4Gᶧᶩᶡ ᵣᶇ ᵷᶪ 5֩G ᵡᶩ֪ᶎ4ƎGᶇ ᶮᶨᶉᵣ

ᵡᶪᵣᶎℓᵣᶇ ᵷᶪ 5֩G ᶉᵶ֪ᶇ ᵶᶅᴲ ᶍᵾᶠᶊ נּ ᶱ ᵸᶪ≥ ᵫ ᵣᴳ

Å ᵼᶍᵾᶠ 5ƎGᶊᶧᶪḡḕḝᶸḋḐᶱ ᵸᶪ ᵫ ᵧᶪᵲᶇᶆ MƎNO ᵫ ᶉ ᶱ ᵸᶪᶹḻḃḻḎᶸḞ

ᶍ ֩טּ ᶍ לּנּ ᶣטּ ∞ ֪ᶊ ᵫᶪᶇ ᵧᶨᶫᶪᴳ

֪ ᶊᶧᶪ

ᶍᵾᶠᶍ ≥ ֩ ֪ă׃

ăֹ׃ 5G Ḯᴻ᷾ 2֩0 79 ᶆ 5Ǝ G ᶱ ᶂᶅᵣᶪ 5ƎG ᵡᶩ 5Ǝ G ᵡᶩ 5ƎG ᶱ ᶊ ֪ᶱ

ăֹ 5ᴂG ᵡᶩᵇ 5ֹG ᶊᶃᵣᶅ 4ᴂG ᶇ ᶘᶅ ᶊ ᵣᵇ 4ᴂG ᶇ ᶘᶅ ᵶ ᵣᵇᶱ ᴲᵆ5 G ᶉᵶᵇ 5ֹG ᶊᶃᵣᶅ 4ᴂ G ᶇ ᶮᶨᶉᵣᵇ 4ᴂ G ᶇ ᶘᶅ ᵶℓᵣᵇ4ᴂG ᶇ ᶘᶅ ᶊℓᵣᵇᶱ

¸ שׁ ᶆḛḏᶿ W֩eb ֪ᶱ

¸ 3GB ∙ ᶍḟḱḻᶊּנ

5ᴂG ᵡᶩᵇᶍ

ד100-300 ד300-500 ד500-1000 ד1000-2000 ӟד2000

᷀ḘᴻᶽḲᶷ ᶍ↨

¸ שׁ ᶆᶍḁḦḣ ᵫ1

¸ 3GB ᶍḟḱḻᶊּנ

5ᴂG ᶉᵶᵇᶍ

23%

43%
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֩ ֪ḛḀḕḁḪḏḳ ӣ

Å ᶊ ᶠᶪ ᶍ ᶆᶞᶪᶇᴲ ᶍ ᶆ ᶎ ∞ᴳ

Å ᵸᶪ ᶇ ᶎ ᶍ טּ ᵫ ᶨᶫᶪ╗ ᴲּז∞ᶍ ᶎּנ ᶊᵡᶩ ∞Ǝᶎ ᵸᶪּס ᶡᵡᶪᴳ

ᶊ ᶠᶪ5G ᶍ ᶍ ┌ᶊ ᶠᶪ5G ᶍ ᶇ

נּ 2֩022 ֪

T֪e legeography ᶧᶩ ᵫ
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֩ ֪ḛḀḕḁḪḏḳ Ӥ

Å ᶇ ᶍ ᶱ ᵸᶪᶇᴲ ᴴ ᴴﬞ ᶎᶍḟḴḧᶷḨ4֩Gᶇᶍ │֪ᶱ┐ ᵶᶅᵣᶪᴳ ᶍ ᶇ

ᶇᶡᶊᴲ ᴴﬞ ᶎḟḴḧᶷḨᵫ ·ᶊ ᵶᶅᵣᶪᵫᴲ ᶍ ᶎ ᵫᶞᶨᶫᶪ֩ ᵫ ᵣᵾᶠᶇ ֪ᴳ

Å ᴲ ᶣ ᶎḟḴḧᶷḨᶎ ᶧᶩ ᵮƎ ᶊ ᶆᶎ ᵱזּ ᶱ ᶊ ½ ᶇᶡᶊ ᵫᶞᶨᶫᶪᴳזּ

O֪mdia ḏᴻḇᶧᶩ
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Å ᵫ ᶆᶎ ᶆᶎᴲ ᶇ ḟḱḻᶊ ᶱ ᵰᶅᵩᶨᵹƎ5Gḟḱḻᶊ┌ ᵸᶪ ᵫ ᵣᴳ

Å ᶆᶎ5Gḟḱḻ 4ɵGḟḱḻᶧᶩᶡ לּ ᶆ ᵸᶪMNO ᵫ ᵶ 5ƎG ᶍ לּנּ ᶱטּ ᴳ╗ ᶆ4Gḟḱ

ḻᶱ ᵶᶉᵣ֩ ḟḱḻᶆ5G ᵫּס M֪NO ᶡ ᵶ 5ƎGᶍḦḕḇᶹḂ ᶎMNO ᶊᶧᶂᶅ│ᶉᶪᴳ

Å ḝḱḻḁᶆᶎ5Gḟḱḻ 4ɵGḟḱḻᶧᶩᶡ לּ ᶆ ᵸᶪMNO ᵫ ᵣᵫ 4ƎGḟḱḻᶎ ᶡ ᶉᵣ ᵫᵡᶪᴳ

ᶊּנᵧᶅᴲ ᶍ ᶊᶧᶂᶅ5G ᶍ לּנּ ᶱטּ ᴳ

MNO ḟḱḻᶍ

NTTḑ᷈Ḫ aƎuᴲ
ḅḝḐḘḻ᷄ᴲ
ḪḘᶹḳ

ᶇ 4ɟGḟḱḻᶇ5Gḟḱḻᶊ ᶱ ᵰᶅᵣᶉᵣG 5G ꞌ ᶍ ᶎ5Gḟḱḻᶊּנ ᵸᶪᴳ

Verizon
5GḧḋḑḘḻḑ5ƎGḗᶹḘḻḑᶱ סּ ᶉḟḱḻ֩5G Do More ֪ᵫ 4GGᶇ5GḵᴻḘḻḑᶍᶞᶱ סּ ᶉḟḱḻ
5֩G Start ֪ᶇ ᵶᶅ 10ḑḳ ᵣ ᶆ ᵴᶫᶅᵣᶪᴳ

AT&T
ᶆ5G֩ḵᴻḘḻḑ ḗᶹḘḻḑ֪ᶱ סּ ᶉḟḱḻA֩T&T Values Plan ֪ᵫ ᴳ ᶱ4GB ᶊ

ᵶᵾ4Gḟḱḻ A֩T&T 4GB Plan ᶇ֪ ᵶᶅ 15ḑḳ ᵣ ᶆ ᵴᶫᶅᵣᶪᴳ

T- Mobile ᶅᶍ ḟḱḻᶆ5Gᶱ סּ ᶆᵡᶪᴳ

Bouygues
100GB ᶆ5G סּ ᶉḟḱḻᶎᴲ 5ɵGB ᶊ ᵶᵾ4Gḟḱḻᶇ ᵶᶅ 10Ḯᴻḵ ᵣ ᶆ

ᵴᶫᶅᵣᶪᴳ

Free Mobile
210GB ᶆ5G סּ ᶉḟḱḻᶎᴲ 1ɵ10GB ᶊ ᵶᵾ4Gḟḱḻᶇ ᵶᶅ 7Ḯᴻḵ ᵣ ᶆ

ᵴᶫᶅᵣᶪᴳ

Orange
100GB ᶆ5G סּ ᶉḟḱḻᶎᴲ 1ɵ0GB ᶊ ᵶᵾ4Gḟḱḻᶇ ᵶᶅ 7Ḯᴻḵ ᵣ ᶆ

ᵴᶫᶅᵣᶪᴳ

SFR
140GB ᶆ5G סּ ᶉḟḱḻᶎᴲ 8ɵ0GB ᶊ ᵶᵾ4Gḟḱḻᶇ ᵶᶅ 3Ḯᴻḵ ᵣ ᶆ

ᵴᶫᶅᵣᶪᴳ

֩ ֪ḛḀḕḁḪḏḳ ӥ ḟḱḻ

4G ḟḱḻ 4ֹG ᶍᶞᶱ סּ ᶉḟḱḻ 5Ǝ G ḟḱḻ 4ֹG 5HG ᶍᶈᶀᶨᶡ סּ ᶉḟḱḻ

5G ḵᴻḘḻḑḟḱḻ 4ֹG 5HG ḵᴻḘḻḑᵫ סּ ᵿᵫ 5ƎG ḧḋḑḘḻḑᶣḗᶹḘḻḑᶱ ᶆᵬᶉᵣḟḱḻ

֪ ᶻᶼḞ᷊ᶹḐᶧᶩ ᵫ ᴳ

MNO ᶊᵩᵰᶪ4G ḟḱḻ 5HG ḟḱḻᶍ │
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֩ ֪ḛḀḕḁḪḏḳ Ӧ᷊ᴻḛḁ

Å ☿ֹ ᶣ ḵḤḋḐᶍ ◖ ᴲ ᵫ ᵮ ᶍ↨ ᴴ Ⱬ ᶗᶍ ᵫ ᵣḮᴻḁ᷆ᴻḁG

Å ֹʋ ḻḝḱ ᶣ ᶍ ᶊ ᵣᴲḑḵᴻḻᴴ ᶍ ᶣ ֩ ᴴ ᴴ ֪ᶍḁḦᴻḐּטᴲḁ

ḦᴻḐ᷅Ḳḋḑ֩ḱᶹḝḱᶹḻᶍḁḦᴻḐּ֪טᶇᵣᶂᵾ ·ᶍ ᶊ ᴳ

Å ḏֹḀḇḳḌᶹḻḩƎḇḘᴻḁᴲ᷈ ḕ᷄Ḏḋḑ ᴲ═ ḵḤḋḐᴲ ◖ᴲ ᶊᶡ ᶮᶪḮᴻḁ᷆ᴻḁG

( 2024 ) (2027 )ω (2025 2027 )

☿ ḁḦᴻḐ
ḁḇḀᶷḨ

ḁḦᴻḐ᷿Ḏᶸ ᵰ
ḃḻ᷊ᴻ(mMTC)

᷈ḕ᷄Ḏḋḑ᷀ᴻ
֩ᶹḻḝᶾḎᶹḻḩḻḐ֪

ḏḀḇḳ
Ḍᶹḻ

ḑḵᴻḻ
( ᴴ )

ḁḦᴻḐ᷅Ḳḋḑ

◖

ḦḋḜḻ᷅

ⱱ ḵḤḋḐ

ᵰ

ᶽḕḳ᷃ᴻᴴ ♬ ᵰ
ḃḻ᷊ᴻ(mMTC)

ḑḵᴻḻ
֩ ⱱ֪

ḪḓḇḲḻ᷅

ꜛ

᷈ḕ᷄Ḏḋḑ

ᵰ
ḩḇḘᴻḁᶷḟḲ

ḩḇḘᴻḁ

ḎḴḠḳḁ
᷊ᴻḛḁ

ḁḦᴻḐ
ᴴ

ḁḦᴻḐ ꜛ ⱱ

ᵬ ᵰ
ḩḇḘᴻḁᶷḟḲ

ᶿᴻḐḩᴻ᷿ḯḻ
( )

Ḑḱḋ᷂ḻ᷅ᴴ
ᶻᶼᶷḱḞḳ

Ḑḱ᷄ḇ

═ ᵰ
ḵḤḎᶸ᷄ḁ

ᶱ ᶝᵧᵾ ᷊ᴻḛḁᶍ

O֪mdia

m֩MTC֪
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֩ ֪ḛḀḕḁḪḏḳ Ӧ᷊ᴻḛḁ

ᶽḻḇḩ

ᶽḕḳ᷃ᴻ ᴴ

☿ ᶊᶧᶪ ᶣ Ⱬ
ᶱ ᵶᵾ ┌ ḵḤḋḐᶣ ᶍ
ꜛ ᶊᶧᶪ ᶗᶍ

ᶉḱᶹḞ☿ ᶍ ᶍ ᴲ
שׁ ᶆᶍ᷄ḱᶻḑ᷇ᴻḧḻ᷅ 3ɥ ☿ ᶍ
ᶇᵣᶂᵾᵲᶫᶝᶆᶊᶉr ᷈ḻḎḻḌ ᶉᶈ

ḲᶷḳḇᶹḨᶉ ᶊᶧᶪḲᶷḳḇᶹḨ
ᶆᶍ ᶣḁḦᴻḐḩᴻḇᶍטּ ᶊ

ᶧᶪ ᴴטּ ᴴ ᶉᶈטּ

V2X ᶱ ᵸᶪ ᶹḻḝḱᶇᵶᶅ5Gᶊᶧᶩ ᵣ
ᶇ ᵶᵡᶨᶥᶪḏᴻḇᶱᶡᶇᶊ↨ ᵪᶃ

ᶊ︣ ᵸᶪ ◖ ᶍ
ḏᴻḇ ᶍ ᵫ ᶝᶪᵲᶇᶆ ᶍꜛ
ᶣ ᶊꞌᵷᵾ ᶉᶈ

ᶉ ᷊ᴻḛḁ ᶍ ֩ ֪

M֪arke t sandM arke ts , 5ᴂG  Serv i ces Marke t  G lobal  Forecast  t o  2027 ᵇ 2֩022 11 ֪ᶊ ᶄᵬ
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ḛḀḕḁᶊ ᶪ
ᴴ ᶍ ᶩ ᶞ
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Å ᶎᴲ ᶊ ꞌᵸᶪᵾᶠᴲ סּ ᶉ1,500MHz ᶍ ᶣᴲ ᶍ G ᶍ ᶱ ᴳ

Å ᶇᶡᴲḵᴻᴴḧḋḑᴴḗᶹḘḻḑᶱ ᵶᵾ ᶱ ᶠᶪᶇᶇᶡᶊᴲ ᶱ ᵷᵾḕḋḐḷᴻ᷄ᶍ ᶱטּ ᴳ

ᶉ ֩ ᶊ ∙ ֪

ᶍ
ᶩ ᶞ

ᴴ¸ ᶎᴲ ᵫּס ᶉ1,500MHz ᶍ ᶱ ᵸᶪᵾᶠᴲ NTIA ᵫFCCᶇ ᵶ
ᶅ קּ ᶍ ᶱ ᴳ ᶊ ᴳ

¸ FCCᶎᴲ ᶍ CɥATV ᶍ ᶊ ᵶᶅᵣ 1ᶅ3GHz ᶍ5G ᶊᶃᵣᶅ
≥ ᶱ 2֩022.12 ֪ᴳ

¸ 8 ᶆ 2 ԋ ᶍᶹḻḝḱ ᶍᵥᶀ1 +ԋᶱ5 ᶊ ᶅᶪᶇ 2֩021.3 ֪
¸ 2025 ᶝᶆᶍ ◖ ᶱ ᵶ OƎ- RANᶊ15+ḑḳ ᵸᶪᶇ 2֩022.7)

ᶍ
ᶩ ᶞ

ᴴ ¸ AT&T ᶎᴲ GḘḻḑᶱ ᵣᵾᶽḲᶷ ᶇᶇᶡᶊᴲᶽḋḀ ᶍ ᶊ ᵰᶅ ╓ᵳᶇᶊSA᷈ᶷ
ᶱ ᵶᵾ Eᴂdge Zone ᵇᶱ ᶗ ᴲ᷄ḱᶻḑ ᶗᶍ ᶱ ᴳ

¸ Verizon ᶎ 2Ǝ023 Qᶊ5G Ultra Wideband ֩ḧḋḑÚḗᶹḘḻḑ֪ᶍ ᶱ ᴳ
ᶎḧḲ ᷀ḘḴḋḀ ᶊ ᵰḲƎḜᴻḇ ᶍ IƎAB ᶍḎḁḐ ᶱ ᴳ
ᶍḁᴻḙᴻḤᶻḳ ᶇ ╓ᶍḧḲ ᶟḕḋḐḷᴻ᷄ ᶊ1+ԋ∙ ᶱ ᴲ
ᶊ6 ∙ ֩ᵥᶀ6 ᵫ נּ ֪ᵫ ᵶᴲḏᴻḇ ᶎ 57 ð ᶊᴳ

¸ T- Mobile ᶎ 2Ǝ.5GHz /1.9GHz Uᴂltra Capacity 5G ᵇᶱ ᵶ2Ǝ023 ᶝᶆᶊ
᷊ᴻḛḁᶆ3+ ᷀Ḙᴻᵸᶪᵲᶇᵫ 6G00MHz Eᴂxtended Range 5bG᷊ᴻḛḁᶡ ᴳ
ᶎ2020 ᶊ5G SA ᶱ ᶀ ᵱᴲḜᴻ᷄ 3Gbps ᶱ ᵶᵾ᷂ ḫḲᶷᶷ᷅Ḳ᷇ᴻ᷿ḯḻ

֩ḧḋḑḘḻḑᶍ3ḉḫḕḳ֪ᶍ◖ᶡ ֩ ֯ ֪ᴳ
¸ ♥ ᶽ᷈ḁḇᴻᶎᴲ ᶍ5G - NTNᶍ ᶱ ᶊ ᵱᶅᵩᶩ SƎḘḻḑLEO♥
ᶆ ᵴᶫᶪ ᶍḕḋḐḷᴻ᷄ᶱ ᵸᶪ ᶱ ֩ ֯ ֪

¸ AT&T ᶎ GƎMᶇ ᶆ 10 ᶊ ᵴᶫᶪ ᶍGM ᶊ 5ƎGᶍ᷈ḕ᷄ḎᶸḛḎᶸᶱ
ᵸᶪᶇ 2֩021.8 ֪CG2X ᶇᶍ ᶱ ᵷᶅ5G SA ᶱ ᴳ

¸ T-ḪḘᶹḳᶎ VƎR ḟḱḋḐḝᶾᴻḨ/PrismsVR ᶇ ᵶᴲᶹḻḇḱ᷄ḎᶸḞ ᶊᶧSᶅTEM
ᶍ ᶍ ᶊ ᵰᴲ ᶍ ᶆ5Gᶱ ᵶᵾVR ╔Ḍᴻḳ ᶱ ⱱ 2֩023.4 ֪ᴳ
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ᶹ᷃Ḳḁ

Å ᶎᴲ ᵾᶉ ᶆḧḲ ᶱ ᶩ ᶅᶪ SGAּט OH- RAN ᶱ ᶟ ᶱ ᵱᴲ ᵾᶉ ᶱ ᵷᶅᵣᶪᴳ

Å ᶎᴲḕḋḐḷᴻ᷄ ᶣ ᶱ ᵷᶅᴲSAּט OH- RAN ᶱ ᶊ ᴳ

ᶉ ֩ ᶊ ∙ ֪

ᶍ
ᶩ ᶞ

ᴴ¸ 5G ᵰ26GHz ᶒ40GHz ֩ 6GHz ᶍ֪ ∏ᶱ 2֩023.3 ֪ᴳ
╓ c֩itywide ֪ ֹḐḱḝᶸḋ᷄ᵫ ᵣ ᵸᶪ ᶱ ᶇᵶᵾᶿᴻ᷿᷄ḯḻ

ᶷ᷄ḃḁ S֩hared Access ֪ ֹḵᴻ᷀ḳ ᶱ ᶇᵶᵾ

¸ ♣ ᶱ ᶍ ᶍ ᶊ∞ ᶄᵰᴲ ᴴ ᴴ ᶱ╥ᵬ ᵸᵲᶇᶱ ᶇᵶᵾ
1.5 +ï֩ 240 +ⱦ֪ᶍḏḀḇḳ ᶱ 2֩023.4 ֪ᴳ

2030 ᶝᶆ ᶅᶍ 5ɵG SA ᶆ᷀Ḙᴻᴲ ᶣ ᷊ᴻḛḁᶊᶧ 5ᶅG
ᵥᶀ1+ïᶱ6Gᶍ ᶍ ᶊ

¸ 2030 ᶝᶆᶊ♣ ᶍḪḘᶹḳḐḱḝᶸḋ᷄ᶍ35% ᶱOpenRAN ᶆ ᵸᶪ ᶣ ᶱ ᴳ
¸ ﬞ ▌ E֩SA֪ᶍḟḵ᷅ḱḨᶍ╗ ᶆ GƎ NTN ♥ ᶹḻḝḱᶇ5Gᶍ ᶊᶧᶪḑḵᴻḻ
ᶣ ◖ ᶉᶈᶍ ᷊ᴻḛḁ ᴲḕḋḐḷᴻ᷄ ᴲḛḀḕḁḪḏḳᶍ᷅ḵᴻḘḳ ᶱ ⱱ

ᶍ
ᶩ ᶞ

ᴴ ¸ EEᶎᴲ Ⱨᶣ 5Ǝ00 ᵮᶍ ᷈ḧḭḓḎᶸᶱ 1f,000 ∙ ᶍ ᶱ᷀
Ḙᴻᵶᴲ ᵮᶍ ᶗᶡ ᵶ2Ǝ028 ᶝᶆᶊ♣ ᶆ5G᷊ᴻḛḁᶍ ᵫ ᴳ
ﬞ ᶍSAᶊᶧᶪ᷂ḫḲᶷᶷ᷅Ḳ᷇ᴻ᷿ḯḻ֩4ᶃᶍ ╓ ᶊ֪ᶡ 2֩022.8 ֪ᴳ

¸ Vodafone ᶎᴲ♣ SAᶍḐḱᶹᶷḳ ᶇᴲ ᷊ᴻḛḁᶊꞌᵷᶅḏḘᶹḁᶱ ᶊ
4֩G/5G NR/5G SA ֪ᵸᶪḕḋḐḷᴻ᷄ḁḎᶷḲḻ᷅ ᶱ ᶊ ֩2023.1 ֪ᴳ

¸ BB Quikline ᶎᴲ♣ SA/O - RAN FWA᷊ᴻḛḁᶱ ᶷ᷄ḃḁ ᶆ ᴳטּ

¸ EEᶎᴲḁḥḻ᷊ᴻ ᵶᶅᵣᶪᶻᶼḻḞḲᴻᴴḁḇḀᶷḨᶍ5Gּט 3֩.5GHz ֪ᶱ ᶠᴲḁḇḻḏᶸḻ
᷅ᶽḲᶷᶍ ᶊ 5Gᶷ᷄ḃḁᶱ ᴳᶝᵾBƎT Sport ᶇ ᵶᴲ ᶍ ᵾᶉ ᶇ◖
ḩḲḋḐᶱ ᵸᶪᵾᶠ5ƎG SAᶇ᷄ḱᶻḑḡᴻḁᶍ ᶱ ᶊ ᶊ 2֩022.5 ֪

¸ ḓḭᴻḐḱḳḣḁḐ Cellnex ᶎᴲḏᶸᴻḟḎḋ᷄ CPIᶇ ᵶᴲḠḳḁḎḋ᷄ᴴᶹḖḡᴻ
᷿ḯḻᶍ ᶇ ᶊטּ ᵸᶪ ᵶ ḟrḱᶹḡᴻḐ5GḎḁḐḡḋḑɵ ֩ ֯ ֪ᴳ
═ ᶍ᷈ḁḐ ᴲ ᶱᶧᶩ ᶆ ᵰᶪ ᴲ ᶍDX ᶆ ᴳ
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ḑᶹḌ

Å ᶎ 2Ǝ023 1 ᶊᴲ G ᶊ ᶪ᷀ḘḴḋḀ ᶱ ᵫ ᶌ ᵾᵸᶡᶍᶍ╗Ǝ ᶆᵡᶪ ᶱ ᴳ

Å Gᶧ MɭNO ᵶᵾ1&1 ᶱ ᶠᴲ ᶇᶡGᶽḲᶷּטᶱ ᵸᶪᶇᶇᶡᶊᴲ ᶇᶍ ᶊᶡ ᴳ

ᶉ ֩ ᶊ ∙ ֪

ᶍ
ᶩ ᶞ

ᴴ¸ G ᶿᴻ᷿᷄ḯḻ2֩019 ֪ᶍ 2ᴂ022 ᶝᶆᶊ ᶍ ᶍ98% ᷀ḘḴḋḀᵇ
ᶍ ᶍ ᶱ 2֩02 .1)ᴳ ᶍᶇᵩᶩᴳזּ∙ᶎוֹ
¹ 3MNO ᶎᴲ ᶉᵮᶇ 1ɟ00Mbps ᶆ ᷀Ḙᴻ 98% ᶱ 5ƎG (1,000 )

ᶡᶚᶛ ᴳᵾᵿᵶᴲ ᴲ ᶊḐḻḕḳ ᶆḕḋḐḷᴻ᷄ᵫ ᶫᶅᵣ￼ᶅ ᵫ ᴳ
¹ 1&1 ᶎ 2Ǝ022 12 ᶊ5G◖ ᶱ 1Ǝ,000 ᶍ5G ◖ ᶎ ᶝᶆᶊ

ᶆᵬᶉᵪᶂᵾɟ ᶍᶍᴲ Ⱬ ᶱ ᵶ 2Ǝ023 ᶍ ᶱ ᵸᶪᶇ ᴳ

¸ 2030 ᶝᶆᶊ ᶆ ᶗ᷀ḘḴḋḀᶱ ᵱᶪ ᶱ 2֩022.3 ֪
¸ ᴴ ᶇ ᶎ ᶆᴲʋ ḻḈḁḐḲ 4ᴻ.0 ᴲḛḀḕḁḙᴻ᷄ᴲ
ḁḦᴻḐ ᶊ ᶪ5GḟḱᶹḡᴻḐ ḟḵḀᶼ᷄Ḑ4 ᶱ ⱱᵸᶪᶇ ֩ .1֪G

ᶍ
ᶩ ᶞ

ᴴ ¸ ḑᶹḌḎḴ᷈Ḩᶎ7Ǝ00MHz 2H.1GHz 3H.6GHz ᶱ Gᶊ ᵶᴲ ᶍ92 ðᶱ᷀Ḙᴻᴲ
2025 ᶝᶆᶊ99% ֩ ᷀ḘḴḋḀ֪ᶱ ᴳ

¸ Vodafone ᶎ 2Ǝ022 7 ᶆ 3.4 ᶍ5G ᶆ 5,500 ᶊ5Gᶱ ᴲᵥᶀ
1,500 ∙ ᵫ SA ᶱ ᴳ ᶍ ᶒ ᶍ GᶽḲᶷּטᶊᶡ ᴳ

¸ Telefonica ᶎ 3Ǝ.5GHz ᶍ 7Ǝ00MHz ᶆ ᶊḳᴻḱḳ ╓ᶱ᷀ḘᴻG 1800MHz ᶆᶎ
ḈᶹḒḧḋ᷄ ᶊᶧ 4ᶅG/5G ᷊ᴻḛḁɵ 2Ǝ025 ᶊ ᷀ḘḴḋḀᶱ

¸ 1&1 ᶎᴲﬞ ᶍOpen RAN ᶊ ᶄᵮ יּ ḪḘᶹḳטּ ᶱ ᴲ ᶆ5G ᷊ᴻ
ḛḁᶱ (2022.12 ) 2Ǝ030 ᶝᶆᶊ 50% ᷀ḘḴḋḀᶱ ᵸᴳ

¸ ḑᶹḌḎḴ᷈ḨᶎBƎMWᶊ ᵶ5Gᶱ ᶂᵾ ḘḴḋḐḙᴻ᷂ḻ᷅A֩VP֪ᶍᵾᶠᶍAPI ḟḱḋḐ
ḝᶾᴻḨ ᶣ EƎUᶍ ᴴ ◖ ḟḵḀᶼ᷄Ḑᵆ5G CroCo ᵇᶍ╗ ᶆ5Gᶱ ᵶᵾ

ḅḲḭᴻ᷿ḯḻA֩CCA ֪ᶍ ᶱ ᵸᶪ ᴲ ᶇᶍ ᶊ ᴳ
¸ Vodafone ᶎḑᶹḌ ᶇ2025 ᶝᶆᶊ ᶍ┌ ᶹḻḝḱ ᶆ ≥֩ .4֪

2025 ᶊICEᶍ 7,800km ᶆ1800MHz ᶱ ᶂᵾ5G SA ḕḋḐḷᴻ᷄ᶱ ᴳ
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ḝḱḻḁ

Å ᶎᴲ ᵰ GḮᴻḁ᷆ᴻḁ ᶊ ᵰᶅᴲG ╓ s֩ub6 ᶒḧḲ ֪ᶍ ᶱ ᴳ

Å ᶎᴲ ⱱ ᶇ ᵶᶅ GƎ ᶣ ᶍ ᶱ ᵶᶅᵣᶪᴳ

ᶉ ֩ ᶊ ∙ ֪

ᶍ
ᶩ ᶞ

ᴴ¸ ﬞ ᶇ ᶘᶅ5Gᵫ ᶫᶅᵣᶪ ᶱ ᶝᵧᴲ 5GḟḵḀᶼ᷄Ḑ ᶱ ᶇᵶᵾ╗
ᶍ ᶣ ᶍ5GḮᴻḁ᷆ᴻḁ ᶱ ᵸᶪ 5ᴂG ḧḋ᷿ḯḻᵇɵ 2֩022.1 ֪

¸ ᶊᶧ 5ᶅG ᶍ ᶣᴲ ḃ᷄ḇᴻᶊᶧᶪ ᶞᶍ ᶱ ᵣᶇᵶᶅᴲ
3.8 - 4.0GHz ֩ 100MHz ֪ᶱ 3 ᶍḵᴻ᷀ḳ G ᶇᵶᶅ ᶩ ᶅᴳ

ᴲᶽḕḳ᷃ᴻᴲ ═ᶉᶈ ᶊᶮᵾᶪ ᶆ 13 ᶍPJᶱ ᴳ
¸ 26GHz ╓ 8֩00MHz ֪ɵ ᵶᶅᴲ᷊ ᴻḑḙᴻḎᶸᶍḟḴᴻḬᵫ ᶊ ᶍ5GᶍḮᴻḁ
᷆ᴻḁᶱ סּ ᶉᶿᴻḟḻᶉ5G ḟḱḋḐḝᶾᴻḨᶱ◖ ᴳ

¸ 540 +Ṳ֩ 7 6,500 +ⱦ ᶍ֪ ᶱ ᶟᵆḝḱḻḁ2030 ᵇ ᶍ╗ ᶆ 5ƎG/6G
ḕḋḐḷᴻ᷄ɵ ᵣᵾ ᶉḝḱḻḁ ᶍḅḲḭᴻ᷿ḯḻᶗᶍ ᵾᶉ ⱱ ᶇᵶᶅ 5ƎGᶇ
ᶍḕḋḐḷᴻ᷄ᶊ ᵸᶪּנ טּ ᶊ7+5 Ṳ∙ ᵫ ᶅᶨᶫᶪ ֩ . ֪ᴳ

ᶍ
ᶩ ᶞ

ᴴ ¸ Orange ᶎᴲ᷄ḱᶻḑḕᶹḎᶸḞᶉ5G SA ḕḋḐḷᴻ᷄֩ḟḵḀᶼ᷄ḐᴂPikeo ᵇᶊ֪ᴲḦḳḉḡḻ
Ḉ ᶆזּ OƎpen RAN ḅḝḐᶻᶼᶷᶇMassive MIMO ᶱ 2֩022. ֪G

¸ ☺ᶍ SGP ᴂ֩ᴣᴓᴚẸᴨẸְᴔᴩְסᴦᴑᴢᴔְ״ᴑᴦᴚᴧᶎ֪ זּ ᶍ5G ᶱ ᵸᶪᵾᶠᴲ
Orange ᶍḇḷᴻזּ TOTEM ᶱ 2G025 ᶊ᷊ᴻḛḁ ᶆ 5ƎG ᶱ ᵸᶪﬞ

ᶍ ᶇᶉᶪ 2G026 ᶏᵪᶨ ◖ ᶱ ᵸᶪ ᶊᶡ ᴳ

¸ Orange ᶇ ᶷḳḃḵᴻḳᴴḧḇḳᶎƎ ᶍ╗ ᶇᵶᶅ Ḯᴻḁ᷆ᴻḁ
ᶱ ᵸᶪ 5ᴂG Steel ᶍb◖ ᶱ 2֩023.2 ֪ 2Ǝ023 ᶊ ╓ᶗִי ᴳ
ᶊᶎ ᴴ VƎR AHRᴲ↨ ᶍ◖ ᶗ ᵸᶪ ᴳ

¸ Free ᶡᴲ ᶍ╗ ᶆᴲ ᶍ᷀Ḵᴻ ᶍ (Alcatel Submarine Networks)
ᶊᵩᵣᶅﬞ ᶍ 5G ᶱ ᵶᵾᶇ 2֩022.12 ֪G שׁ ᶷḻḎḒ57 ᴲׁש ᶷḻ
ḎḒ2 ᶆ 5 ḩᴻḐḳ 5ɵGᶆ᷀Ḙᴻᵶ ḲƎᶷḳḇᶹḨ ᶒḲḪᴻḐᶊᶧᶪḏᴻḇ ᶊ
ᶧᶩᴲ ᶍ ᶍטּ ᶱ ᵸᴳ
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Å ᶎᴲ ᶉ G ᶇᶇᶡᶊᴲ GᴂÚ ᶹḻḇᴻḕḋḐᵇ ᶱ ᵷᶅ ᴴ ᶊᵩᵰᶪG ᶱ ᴳ

Å ᶊᵩᵣᶅᶎᴲᶽḲᶷ ᶱ ᶠᶪᶇᶇᶡᶊᴲ ᶱᶎᵷᶠᶇᵸᶪ ᶍ GḕḋḐḷᴻ᷄ᶍ ᶱ ᴳ

ᶉ ֩ ᶊ ∙ ֪

ᶍ
ᶩ ᶞ

ᴴ¸ China Unicom ᵫ 2G 3HG 4HGᶊ ᵶᶅᵣ 9ᶅ00MHz ᶊᶃᵣᶅ 5ƎG ᶊḲ
ḝᶶᴻḧḻ᷅ᵸᶪᵲᶇᶱ ֩ . ֪ᵸᶪᶉᶈḵƎᴻḘḻḑᶍ G ᶱ ᵶᶅᵣᶪᴳ

¸ ᴴ טּ M֩IIT ֪ᶎ 2Ǝ023 ᶊ ᵾᶊ60 ᶍ5G ᶱ ᵶᴲ ᶊᶎ ᶍ234
ᶊּנᵧᶅ290 ᶱ ᵸᶪ ᶱ ᵱᶅᵣᶪᴳ

¸ 5Gᶍꞌ ᶱ ᶊ ᵰᴲᴂ5G+ ᶹḻḇᴻḕḋḐᶍb╗ ᶆᵆ 14 5ᵪ ᵇ ᶊ1 ∙
ᶍ5G ᶱ ᴳ ḟḵḀᶼ᷄ḐᶎƎ ᴲ ᶉᶈ10∙ ᶍ ᶆ4,000 ᶱ
ᵧ 5ƎGḝḳ ᶡ ᴳ ᶎ5Gḁḱᶹ᷿ḻ᷅ ᶱ ᵪᵶᶅ1 4,000 ᶱ ᵧᶪּי ḟ
ḱᶹḡᴻḐ5G ḕḋḐḷᴻ᷄ɵ ᵶƎ ᶍḏḀḇḳּטᶍּנ ᶱ ⱱᴳ

¸ ᶣ ḃḻ ᴴ ᶉᶈ ╓ᶆᶡᴲ ᶊꞌᵷᵾG ᶟᶹḻḝḱ ᶱ ᴳ

ᶍ
ᶩ ᶞ

ᴴ ¸ China Mobile ᶎᴲ ᶍ ᶱ ᴴ◖ ᵶᴲ China Broadnet ᶗ ᴳ
¸ China Telecom ᶎ CƎhina Unicom ᶇ ᶆ5G ᶱ ᵶ ╗Ǝᶃᶍ ᶃᶍּי ᴲ

ᶍ ︣ ᶇᵣᵥ ḕḋḐḷᴻ᷄ ᶊ ᶄᵬᴲ ◖☺ᴲḕḋḐḷᴻ᷄ ᶒ
◖ ᶱ ᴳ ꜛ ᶆᶎᴲ ᶍ800MHz/900MHz ḵᴻḘḻḑ5Gᶱ ᴳ

¸ China Telecom ᶍ♥ ᶎᴲ ḩᴻ᷀ ♩ZƎTEᴲ ╪ C֩AICT ֪
ᶇ ᶆᴲ ᶇᶉ SᶅḘḻḑ5G NTN ᶱ ( . ֪

¸ China Mobile ᶎᴲ 5dG - Advanced ᵆ ḉᶼᴻḻ֭ ḉᶼᴻḻᵇ ᶆeᴲ ḙᴻḐ
Ḓ65 ᶇ ᶆ2025 ᶝᶆᶊ3 ᶆ5G - Advanced ᶱ 2֩022.12 ֪G
ᵧᶏᴲ ᶆᶎ 5ƎGּי ḟḵḀᶼ᷄Ḑɵ ᵶ 5ƎG╗ ᶊᶧᶪ᷀ḁḇḦᶹḂᴴטּ
᷊ᴻḛḁᶱ ᵶᴲ ᶉ᷈ḁḐ ᶇ ᶱטּ ᵸᶪᶉᶈᴲ ᶊ ᴳ ∙ ᶆ
ᶎ 5ƎGᶷḟḲ᷆ᴻ᷿ḯḻɵ ᶟDX ᵫ ֩ ᶎ 30% ֪ᴳ

¸ China Telecom ᶎᴲ ᴲ ᴲ ᶉᶈ10 ᶊᵩᵰ 1ᶅ00 ∙ ᶍḝḳ ᶱ
ᶠᴲ ᵶᵾḟḱᶹḡᴻḐ5G ᶎ3,000 ∙ ᴲ ḟḵḀᶼ᷄Ḑ ᶎ ᶆ7,000 ᶱ ᵧᶅᵣᶪᴳ
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Å ᶎᴲḧḲ 5G ᶍ┴ ᶊ ᶪ ᶇ ╓ᶍ ᶊ ᵰᵾ ᴲ ᵱזּ ᶱ ᴳ

Å ᶎ OƎpen RAN ᶍ ◖ ᶊ ᵰᵾ ᶩ ᶞᶣᴲGᶇḵḤḎᶸ᷄ḁᶇᶍ ᶉᶈᶱ ᴳ

ᶉ ֩ ᶊ ∙ ֪

ᶍ
ᶩ ᶞ

ᴴ¸ 5G 28GHz ᶍ᷀ḘḴḋḀ ᶱ ᶆᵬᶉᵪᶂᵾLG UÚᶇKTᶍ ᶍ ᶩ ᵶᴲ
SKTᶍ ᶍ ᶱ 2֩022 12 ֪G28GHz 2 ᶍᵥᶀ1 8֩00MHz
֪ᶆ ᶱ ᶠᶪᵾᶠᶍᴂ5G 2֩8GHz ֪ ⱱ ∏ᵇɵ 2֩023.1 ֪G

╓ᶎ 3 ∙ ╓ᶊ
∞ᶎ ᶇ ╓ᵪᶨ ֩סּ ╓ᶍ ᶎ ᶃᶍ ╓ ∞֪

נּ ᶊSub6 ᶆᶍ5G ᷊ᴻḛḁᶱ ᵸᶪ ᶎ3.7GHz ᶍ ᶡ
ⱱ ᶇᵶᶅᴲ ᶍ ᶣ ᷆ᴻḞḳᶍ ᴲ ᶇᶍ ᶡ ⱱ

ᶍ╥ᵬּזᵱ 5ƎGᶹḻḝḱ ᶍ╥ᵬ ᵱ
᷊ᴻḛḁ◖ ᶆᶎḕḋḐḷᴻ᷄ ᶣ ᶍᵾᶠᶍḩᴻ᷀ᶇᶍ ᶱ ⱱ

¸ ᶊ ᵰᶅᴲ ↨ᶉ᷿ḓᶷ ᵰḟḱḻɥ ḏᴻḇ40 100GB ֩ Ḇᴻḻ֪ḟḱḻᶍ
ᶉᶈ G ḟḱḻᶍ טּ MƎVNO ᵰ Gּב ᶱ 2֩023.2 ֪

ᶍ
ᶩ ᶞ

ᴴ ¸ SKTᶎᴲ ᷄ḱᶻḑḡᴻḁOpenRAN יּ טּ ᶱ ᶊ ᴳ ᶱ ᵷᶅḐḱḝᶸḋ
᷄ סᵫּטּ ᶉ ᶍ ᶊᶡ 2֩023.1 ֪ᴳ ᶇᶍ
ᶱ ᶇᵶᵾ5G OpenRAN שׁ ᶱ ᵶᴲ ᶍ↨ ᶡ 2֩023.3 ֪

¸ ᶇᶡ᷿ḓᶷ ᵰḟḱḻ/ Ḇᴻḻḟḱḻ/ ᵰḟḱḻ 5G ḟḱḻɵ 2֩023.3 ֪

¸ KTᶎ2021 ᵪᶨ ᵶᵾḵḤḋḐ ḟḱḋḐḝᶾᴻḨᶆ ᶉAIḵḤḋḐ ᶱ ᴲ
᷊ᴻḛḁḵḤḋḐ ᶱ ╥ ḁGḇᴻḐᶷḋḟᶍ ḵḤḋḐ ḓḭᴻḛḲḎᶸᶇׁש

ḵḤḋḐ ᶊ ᵰᶅᴲ᷊ ᴻḛḁ ɵׁש ᵪᶨׁש ᶗᶇ ᴳ
¸ LG UÚᶡᴲ ḵḤḋḐ ḟḱḋḐḝᶾᴻḨᶍḛḋ᷅ᶻᶼᴻḞḵḤḎᶸ᷄ḁᶇטּ ᵶᴲ
ḵḤḋḐ ᶱ טּ֩ . ֪ᴳᵼᶍ ᴲ ᶍ ᴴ ᶍ5G ḁḦᴻḐּטᶇ
DXᶊ ᵰᵾ ᶱ 2֩022.11 ֪ᴳ
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3
ḛḀḕḁᶊ ᶪ
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Å ᶎ ᴴ ᶍ ᶱ ᵧᶪ ᶇᵶᶅ∞ ᵰᶨᶫᴲGḛḀḕḁᶊᶧᶪ ᶎᴲGᵫᶡᵾᶨᵸוֹ ᴴ ᶍ

ᶣ ᵫ G ᵪᶨ G ᶝᶆ ᶕᵲᶇᶆ ᵸᶪᴳ

ăׄ ăׅ ă׆

נּ
ᶍ R&D ᶹḖḡᴻ᷿ḯḻ

Ú Ú Ú

GḛḀḕḁᶊᶧᶪ ᶉ

GḛḀḕḁᶊᶧᶪ ᶉ ֩ᵆ ᶒ ᵇ ֪וֹ

ăֹ׃ ᶉ ᶇᶎ╗ ᶍ ᵫ ᶃ ᶆᶍ ᴴ ᶱ ᵸ
ăֹׄ ᶒ ᵪᶨ ᶠᶨᶫᶪ
ăֹׅ ᶊ ᶉ ᶣ
ăֹ׆ Total Factor Productivity ֩ ֪ᶍ ᴳ ᶉᶈ ᶇ
ᶍ ᶊᶧᶨᶉᵣנּ ᶍ ᶱנּ ᵸᶡᶍᴳ

֩ G֪ḛḀḕḁᶍ ӡ ᵧ

ḕḋḐḷᴻ᷄

ḷᶹḬḴḁ

᷂ḫḲᶷ /ḵᴻ᷀ḳ

Gᶍ∞ ᶄᵰ֩ ֪

ᴴ ᴴḵḤḎᶸ᷄ḁᴲetc

יּ

ᶊᶎḕḋḐḷᴻ᷄ᵫ
᷂ᴻᶇᶉᶪ

ḓᴻḂᵫ ᶍḐḲ᷁

(ḃḳḱ)ᵫḷᶹḬḴḁᶱ
╥ᵶᴲ ᶍ ᶱ

ᶧᶩ ᶉ ᵫ ᶍ
ᶩ ᵲᵶᶊᶃᶉᵫᶪ

ᶉ ᶱ ᶃḘḻḑᶱ
ᵶᶅ ᶱ

ᶍ ╥

5G

ᶩ ᵶ

ӡ
֩ᶷᴻḲᶷḈḟḇ֪

GḮᴻ᷾ ᶍ

Ӣ
֩ḝᶾḵᶷᴻ֪

ă ᶍ ᶊ
ᵸᶪᶧᵥ ᶱ
ᶇᵶᵾ ᵰᶷ
ḻ᷆ᴻḐ ᶱ

ᶉ ă׃

GḛḀḕḁᶊᶧᶪ ᶍוֹ ᵧ

DX ᶱ ᶇᵶᶅᴲ ᶊGᶱ ᵶᶅᵣᶪᵆG ᵇᶊּנᵧᶅᴲ Gᶱ
ᵸᶪᵆG ᵇᶗ ᴴ █֩וֹ ֪ᵫ ᶕᵲᶇᶆ ᵫוֹ ᵸᶪ
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֩ G֪ḛḀḕḁᶍ Ӣ ᶍ ᶞ

֩ ֪
╗ ᶹḻḝḱ ᷊ᴻḛḁ

/GDP

Â Â Â Â Â Â Â Â

Â Â Â Â Â Â Â Â

Â Â Â Â Â Â Â Â

TFP

Â Â Â Â Â Â Â Â

Ḯᴻḁ᷆ᴻḁᴴ

eMBB MIoT URLCC FWA

Â Â Â Â

Â Â Â Â

Â Â Â Â

Â Â Â Â

Â Â Â Â

Â Â Â Â

Â Â Â Â

Â Â Â Â

ḵᴻḘḻḑ ḧḋḑḘḻḑ ḗᶹḘḻḑ

Â Â Â

Â Â Â

Â Â Â

Â Â Â

Â Â Â

Â Â Â

Â Â Â

Â Â Â

Ḯᴻḁ᷆ᴻḁ

ᴴ ᵰᶷḻ᷆ᴻḐ

֩ ᴴ ᵫ
ᶂᵾ ᶍ≥ ֪

ᴴ ᵰᶷḻ᷆ᴻḐ

֩ Ḯᴻḁ᷆ᴻḁᶊ
ᵸᶪ ≥ ֪

᷿ḒḲᶿ

֩ GḮᴻḁ᷆ᴻḁᶱ
ᵸᶪ ֪

á á

Å Gᶱ ᴴ ᶊ ᵶᵥᶪ ᴴ ᶍ ᶊ ᵶᴲ ᴴ ᵰᶷḻ᷆ᴻḐ ᶒḦ᷄ḵ Ḫḏḳᶱ

ᵣᶅᴲ ᴴ THFPᶍ ᶱטּ ᵶᴲGḛḀḕḁᶊ ᶪ ᶱ ᴴ ᵶᵾᴳ

à á
ӡ ḡᴻḁ᷿ḒḲᶿᶍ ֹ ᶍ ᶍ (ḡᴻḁḱᶹḻ᷆ᴻḁ)וֹ ᶒ ᶍ ḁḐḋ᷄ ᶒ ᶍ

ᶱ ᶊᴲ ᶱ ᵣᶅ 2Ǝ030 ᶝᶆᶍ ᶍ ( GDP) ᶱ ᴳ
Ӣ ᷿ḒḲᶿᶊ ᶄᵮ ֩ ᷿ḒḲᶿ½Ḉᶻḻ᷊ᶹḑ᷿ḒḲᶿֹ֪ᵰᶷḻ᷆ᴻḐ ᶊוֹ ᶄᵬᴲ ᵫ ᵸᶪᵲᶇᶱטּ

ᶇᵶᵾᴲ ᴴ ᴴ ᶍ3 ᶍ ᶱ ᶊ ᴴ ☿ᵶᵾ᷿ḒḲᶿּזᶆᴲ GDPᶍ ᶱטּ ᴳ
ӣ Ḯᴻḁ᷆ᴻḁᴴ ᶍ ᶊᶧᶪ ᶍ ֹ ᵫ ᵸᶪḮᴻḁ᷆ᴻḁᶣ ᵸᶪ ֩ḵᴻᴴḧḋḑᴴḗᶹ֪ᶍḘḱḻ

ḁᶊ ᶄᵣᶅ ᶱḞḴᴻ᷄Ḉᶻḻᴳ
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֩ G֪ḛḀḕḁᶍ ӣ וֹ

Å GḛḀḕḁᵫ ╥ᵸᶪ ᷿ḒḲᶿᶆᶎᴲ ᶊ2025 ∙ ᴲ ᶊᶧᶪ ᴴ ᴴ ᶊᶧᶩᴲ

GDPᶍfiᵶ ᵱ ᵫוֹ ᵴᶫᶪᴳ

Å GDP ᶇᵶᶅ 2Ǝ030 ᶆÚ 23 ⱦ(+4%) 2Ǝ035 ᶆ+ 4 ⱦ +֩ % ᶍ֪ ᵫוֹ ᶝᶫᶪᴳ

GDP

547 
555 

560 
565 

570 
573 575 577 579 581 583 586 588 590 

539 
543 

553 554 

551 

526 

539 

548 556 
563 

569 574 

578 
581 

584 
587 589 592 594 597 

599 

549 
557 

564 
571 

580 

588 
595 

602 
610 

616 
623 

629 
636 

643 

500

550

600

650

1.4%

1.0%0.9%
0.7%0.6%

0.3%0.3%0.3%0.4%0.4%0.4%0.4%0.4%

1.7%

0.8%

1.8%

0.2%

-0.5%

-4.6%

2.5%

1.7%
1.5%

1.1%1.1%
0.9%0.8%

0.5%0.5%0.5%0.4%0.4%0.4%0.4%0.4%

1.2%1.2%

1.6%1.5%
1.2%1.2%1.2%

1.0%1.0%1.1%1.1%1.1%

-5%

-4%

-3%

-2%

-1%

0%

1%

2%

3%

GDP

ᶉᶈ ᶊ ᶍ ᵫוֹ ᶲᶆᵣᶉᵣ ֩ ᶍ ᶍ ḡᴻḁḱᶹḻ᷆ᴻḁᶊֹוֹ ֪ḡᴻḁḱᶹḻ᷿ḒḲᶿ

ᶟᵡᶨᶥᶪ ᶊ ᶍ ᵫוֹ ᵶᴲ ᶣ ᵫ ᶊ ᴴ ᵶᶅᵣᶪ᷿ḒḲᶿ

ᶍ ᶊᶃᶉᵫᶨᶉᵣ ᶆᴲ ᶍ╗ ᶊ ᵫ ᶝᶩᴲ ᶣ ᵫḡᴻḁḱᶹḻᶧᶩᶡּז ᶂᶅᵣᶪḈᶻḻ᷊ᶹḑ᷿ḒḲᶿ

ⱦ

֪
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֩ G֪ḛḀḕḁᶍ ӣ וֹ

Å ᶆᶎᴲ ᶒ᷊ᴻḛḁ ᶱ ᶊᴲ ᴴ ᶊ ᵥ ᵫ ᵴᶫᶪᴳ

Å ᶆᶎᴲḧḋḑḘḻḑᶱ ᵶᵾḮᴻḁ᷆ᴻḁᵫ ᵶᴲ ·ᶊḗᶹḘḻḑᶍ ᵫ ᶝᶩᴲ ◖ ᶉᶈ ᶉ

Ḯᴻḁ᷆ᴻḁᶍ ᶇᶇᶡᶊḵᴻḘḻḑᶍ ᵫ ᵫᶪᵲᶇᶆ ᶃƎᶍḘḻḑᶊᶧᶪGDP ᵫ ᶝᶫᶪᴳ
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2֩ 5֪G ḛḀḕḁᶍ ӡ ᶍ

Å GḛḀḕḁᶍ ᵫוֹ ᵴᶫᶪ╗ ᴲ ᶆᶎGᶍ ᶱ ᶠᶪ ᶍ ᵫ ᶇᶉᶂᶅᵣᶪᴳ

Å יּ ᶣ᷄ḱᶻḑᶉᶈטּ ᶉḕḋḐḷᴻ᷂ḻ᷅ᶍḁ᷂ḳ ᶉᶈᴲ ᶍ ᶍ ᶡ ᶇᵶᶅ ᵴᶫᶅᵣᶪG

à ᶊᵩᵰᶪ G á

¸ FCCᶎ 2Ǝ030 ᶝᶆ5 G ᶣ ◖ ᶍᵾᶠᶍ ֩ ᶍ ᵫ֪ ᵶᶅᵣ ᶇᶅ ᴳ

¸ CTIA ᶎ 2Ǝ021 1 ᶊ 5Ǝ Gᶍ ᶊᶧᶩƎ 2025 ᶝᶆᶊ5000 +ḑḳᶍ ᶇוֹ ᶍ

ᶱוֹ ᶟᶇᵶᶃᶃƎ 67 ᶍ ᶊּנᵧᶅ8 ᵫ ᶇᶉᶪᶇ ᴳ ᵫ1% ᵸᶪᵳᶇᶊƎ

♬ᶍ1.5 %ᵫ ᶮᶫ 3Ǝ ᶍ ᵫ ᶎ10 ᶆ200 +ḑḳᶍ ᶊ ᵸᶪᶇᵶƎ ᵫ ╣

ᶆ ᵫ ᶍ ∞ ᶱ ᶂᵾ ᴲ ᶊᶃᶉᵫᶪּס ᶊᶃᵣᶅ ᴳ

¸ ᶇ ᵫ ᵶᶅƎ ╔ ḐHḴᴻḓḻ᷅ḟḵ᷅ḱḨ ᶍ ᶱ ᶊ ᴳ

à ᶊᵩᵰᶪ ᶊ ᵸᶪ E֩ightfold á֪

¸ Eightfold ᵫ ᵶᵾ ᶍ ᶍ ᶊ AᶅI ֩וֹ ᶊ֪ᶧᶫᶏᴲ ᵸᶪḕḋḐḷᴻ᷄

ᶍ ᵧᴲנᶊּזּ ᶍ33 %ᵫ ᵶᵮ ᵸᶪ ḐḴḻḑᶊ ꞌᵶᵾḁ᷂ḳᵫ ᵶᶅᵣᶪᶇ ḁG᷂ḳ

᷃ḫḋḟᶇᵶᶅƎ5 G IHoT ᴲ᷄ ḱᶻḑHᶽḋḀ᷈ḻḜḭᴻḎᶸḻ᷅Ǝḛḋ᷅ḏᴻḇHAI SƎDN OHpen RANᶱ ᵱᶅᵣᶪᴳ

¸ ᶍ ᶍḲḁ᷂Ḳḻ᷅ ᶒ ᶉ ᶱ ᵷᵾ ᶍ ᶱ ᴳ

à ᵫ ᶍ G ( ֩ ֪á֪

¸ ᵫ ᶠᶪḕḋḐḷᴻ᷄ ᶍ ᶍ ᶇƎ ᶱᶝᵪᶉᵥ ᶍ ᶊᶃᵣᶅ ᴳ



ᴢᴧᴨᴚᴨᴩᴨᴕפᴚᴨᴧᴩᴒᴚᴧᴘᴚְᴁᴕᴧᴕᴑᴦᴓᴘְתᴣᴤᴭᴦᴚᴗᴘᴨְṵְם 41

2֩ 5֪G ḛḀḕḁᶍ Ӣ ֩ ֪

Å ᶍ ᵫ ᶊᵩᵰᶪ Gᶍ ᶊ ᶇᵴᶫᶪ ᶱᵆGḷᶹḬḴḁ ᵇᶇ Gᴂ ᵇᶊ ᴳ

Å ᵆ GḷᶹḬḴḁ ᵇᶎᴲ ᶆÚ ᶍ ᵫ ᴳᵆ G ᵇᶎᴲ ᶍ ᶍוֹ ᶊ ᵰᶅᴲ

Ḯᴻ᷾ ᶍDX ᶊ ᵰᶅ G ᶇᵶᶅᴲ ֯ ᶇ ᴳ ᶍ ᶆÚ ֯ ֯ ᶇᶉᶪᴳ
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ᶊᵩᵣᶅ ᶇᵸᶪ GḛḀḕḁᶍ ֩ ֪

ăה׃ ᶊ ᶄᵮ ăׄ CֹAGR=3.6% ֩ 1 ֪ăׅ CֹAGR Þ6.6%

ăה׆ ᶍ ᶣ ᶍ ᶊᶃᵣᶅᶎ ᵶᶉᵣ

ᶍ ᶣ
ᶉᶈᶍ ֩ ó֪1

֩ ╢ ( ḡᴻḁֹ
)ᶍ 3 ᶊ ֪

ᶊᵩᵰᶪ
זּ ᶍ ֩ ֪

ḒḲᶿ᷿∞זּ ∞᷿ḒḲᶿ

Ḯᴻ᷾֩G ֪ ᶊ
ᵩᵰᶪ G

ᵴᶨᶊNW ᶊ ᶪ
ᵫ ᵶᴲ ᶍGḷᶹḬḴ
ḁ ᶍ ᶒ ó ᵫ ᵮᶇ

ᵶᵾ

Ú

G ᶍ

( ) ó

ᶊꞌᵷᶅ
ᵫ ᵶᵾ

à ᶍ ᶍ á
֩ GḷᶹḬḴḁ ֹ֪ ᶊᵩᵣᶅ

GᴴḷᶹḬḴḁ ḕḋḐḷᴻ᷄ ᴴ◖ ᶊ ᶮᶪ
֩ G ֹ֪ Gᶱ ᵶᵾ᷊ᴻḛḁ ᶣ

Ḯᴻ᷾ ᶊᵩᵣᶅ G ᶊ ᶮᶪ
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֩ ֪ Ḯᴻ᷾ ᶊᵩᵣᶅ ᵶᶅᵣᶪ

ᶆᶎᴲ ᶉᶈ ᴴḏḀḇḳּטᶱּנ ᵸᶪḷᶹḬḴḁᶹḻḝḱᶣ ḅḲḭᴻ᷿ḯḻᴲ
ḛḀḕḁ᷆ᴻḁ ᶱ ᵸᶪ ᶆᴲᶈᶍᶧᵥᶉ ᵫ ᵶᶅᵣᶝᵸᵪᴳ

ᶉ G ╓ᶍ
ᴲ NHW
ᶍ ᴲטּ

O- RANᴴ᷈ SʊA
טּ ᶊᶧᶪ
ᴲḮᴻ᷾

ᶊᶧᶪ ᶍ

֪ ֪ ֩ ᴴ ᵰᶷḻ᷆ᴻḐ ֪



ᴢᴧᴨᴚᴨᴩᴨᴕפᴚᴨᴧᴩᴒᴚᴧᴘᴚְᴁᴕᴧᴕᴑᴦᴓᴘְתᴣᴤᴭᴦᴚᴗᴘᴨְṵְם 42



ᴢᴧᴨᴚᴨᴩᴨᴕפᴚᴨᴧᴩᴒᴚᴧᴘᴚְᴁᴕᴧᴕᴑᴦᴓᴘְתᴣᴤᴭᴦᴚᴗᴘᴨְṵְם 43

ḁḦᴻḐḝᶾḻᶍ ꞌ

Å ᶆᶎ ᵮᶍḡḻḈᵫḧḲ ꞌ ᶱ ᴳ╗ ᶆᴲ ╗ ᶆᶡḧḲ ꞌḪḏḳᵫ ᵸᶪ ᵫᵡᶪᴳ

Å ᶆᶡ╗ ᶍ לּ ᶊᵩᵣᶅḧḲ ᶊ ꞌᴳᵾᵿᵶApple ᶎḧḲ ꞌᴳ

Å ᶿᴻḁḐḱḲᶷᶆᶡḧḲ ᶎ ᵴᶫᶅᵣᶪᵫAppleטּ ᶣSamsung ᶎḧḲ ꞌᴳ

ḡḻḈ

5G ꞌ

ḧḲ ꞌ

Apple

iPhone14/Pro/Pro Max/plus ø ø ø ø

iPhone13 ø ø ø ø

iPhone12 ø ø ø ø

iPhone SE (3rd) ø ø ø

OPPO OPPO Find X3 Pro ø ø ø

Google
Google Pixel 7 Pro ø ø ø ø ø ă֪֩ ø

Google Pixel 7 ø ø ø ø ă֪֩

Samsung
Galaxy S22 Ultra ø ø ø ø ø

Galaxy S22 ø ø ø ø ø

Sharp
AQUOS zero6 ø ᴻ ᴻ ø ᴻ ᴻ

AQUOS sense7 ø ᴻ ᴻ ᴻ ᴻ

Sony
Xperia Pro ø ø ᴻ ø ø ᴻ

Xperia 1 IV ø ø ᴻ ø ᴻ

øֹ ꞌᴲᴻֹ ֩ HPᶊ ḢᴻḀᵫᶉᵣ ֪

֪ HPᶧᶩ ᵫ

ăḧḲ ꞌḪḏḳᶇḧḲ ꞌḪḏḳᵫ ᴳ
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֪ ᶻᶼḞ᷊ᶹḐᶧᶩ ᵫ ᴳ⌡ ḴᴻḐᶎUFJ Ḳ᷊ᴻḉò᷈ḻ᷊ḳḎᶸḻ᷅ᶍᶻᶼḞ᷊ᶹḐᶧᶩ ᴳ

MNO 4G
5G

֩ ⱦ֪
וּ

L M H

NTTḑ᷈Ḫ
ø 9.1 ă׃

ø ø ø ø 9.2 ă׃

au
ø 9.2 ă׃

ø ø ø ø 9.2 ă׃

ḅḝḐḘḻ᷄ ø ø ø ø 9.2 ă׃

ḪḘᶹḳ ø ø ø ø 4.4 ă׃

AT&T
ø 6.7 4GB

ø ø ø ø 8.8

Verizon
ø ø 9.4

ø ø ø ø 10.8

T- Mobile ø ø ø ø 8.1

KT
ø ø ø ᴻ 5.8 10GB

ø ø ø ᴻ 8.4

LG U+

ø ᴻ 5.1 3.5GB

ø ᴻ 8.9

ø ø ø ᴻ 8.9

SKT

ø 3.5 1.5GB

ø 10.5

ø ø ø ø 9.3

᷊ᴻḛḁᶍ ḟḱḻ╗

MNO 4G
5G

֩ ⱦ֪
וּ

L M H

Optus ø ø ø ø 4.5 30GB

Telstra ø ø ø ø 5.3 40GB

Vodafone ø ø ø ø 4.1 40GB

Bell ø ø ø ᴻ 8.5 25GB

Rogers
ø ᴻ 5.5 5GB

ø ø ø ᴻ 8.5 15GB

Telus
ø ᴻ 6.5 15GB

ø ø ø ᴻ 8.5 25GB

♣

Three ø ø ø ᴻ 5.0

EE ø ø ø ᴻ 6.3

Vodafone ø ø ø ᴻ 6.8

O2 ø ø ø ᴻ 6.0

Bouygues
ø ᴻ 3.0 5GB

ø ø ø ᴻ 4.5 100GB

Orange

ø ᴻ 2.9 20GB 2

ø ᴻ 4.1 10GB

ø ø ø ᴻ 5.1 170GB

SFR

ø ᴻ 1.2 0.1GB 2

ø ᴻ 4.3 80GB

ø ø ø ᴻ 4.8 140GB

Free
Mobile

ø ᴻ 0.3 0.05GB 2

ø ᴻ 1.9 110GB

ø ø ø ᴻ 2.9 210GB
ᴻֹ ᶩ ᶅᶨᶫᶅᵣᶉᵣ ֩ ᶩ ᵶ ᶟL֪ 5ֹG Low - band 1֩GHz ֪ MƎ 5ֹG Mid - band(1 - 6GHz ֪ HƎ 5ֹG High - band ֩ḧḲ 2֩4GHz ∙ ֪֪

2023 4 ᶆ MNO ᶊᵩᵣᶅ4G ḟḱḻᶇ5G ḟḱḻᶍ ᶆ ᶡ↨ּלᶉḟḱḻᶱ ᴳ נּ ᶱ ᵶ ᴲ᷊ᴻḛḁḘḻḑḳᴲ ᶊᶧᶪ ╥ᶎ ᴳ

ᶎ2023 3 ⌡ ḴᴻḐᶊ ᶄᵬ ⱦᶊ ᴳ

ăֹ׃ ᶇᶍ ╗ᶍᵾᶠᴲᵪᵰ ᶿḟ᷿ḯḻ֩ ḪḘᶹḳᶎ15 ∙ ֪ᶱ נּ
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ᴴ ᵰᶷḻ᷆ᴻḐ

V 2023 2

V ᶷḻ᷆ᴻḐᶊᶧᶪ ᶱ ᴳ

ֹ ☺ ᶊᵩᵰᶪḏḀḇḳ ᶍ Gɥ ≥ ᴲ ≤טּ ᶱ ᶝᵧᵾ ᴴ ᶍḁ᷄Ḳᴻḓḻ᷅֩ ᴴ ֪

ֹ ᶍḅḲḭᴻ᷿ḯḻᶍ ≥ ᶣ ᶱ

V ᶍ ᶒ ᶊ ᵸᶪ ᴲ ᶝᵾᶎ ᶎ ᶮᶉᵣᴳ

V ᴴ ᶍ ☺ ᴲ ᶇᵶᶅᶍḏḀḇḳ ᶍ ᴴ ᶊ ᵸᶪ ᶝᵾᶎ ᶱ ᵸᶪ ᶊ

V ╗ ᶱ ᵬᴲ ᶊ ᶄᵬ ᴴ ᶊ ᴳ ᶎ ᶍ ᶊ ᶄᵬᴲ ╢ ᶱᶡᶇᶊ

╗ ᶹḻḝḱ ᴴ ᷊ᴻḛḁ

ӡ 50 100 50 50 50 100 75 25 500

50 100 50 50 50 100 75 25 500

Ӣ 50 100 50 50 50 100 75 25 500

50 100 50 50 50 100 75 25 500

200 400 200 200 200 400 300 100 2000

ӣ ᶽḕᴻḞḱ 500

֯ ᶞ

Ḯᴻ᷾

ӡ V ᶍ ᶊᶃᵣᶅ ᴴ◖ ᴲ ᴴ ( ◖ ᶍPoCᶱ ᶟ)ᴲ ᶱ ᴴ

Ӣ
V ∙ ᶆᴲ ᴴ ᶍ ֩ ᶣטּ לּנּ ֪ᶊᵩᵣᶅᴲ 10 ᶍ ᶉ

ᶩ ᶞᶇᵶᶅᴲᶧᶩ ᶉḏḀḇḳ ֩5Gᴴ᷄ḱᶻḑᴴIoT AHI 4HK/8K ᴴḑḵᴻḻᴴḵḤḋḐ ֪ᶱ ᵶᵾḅ
Ḳḭᴻ᷿ḯḻᶣ᷊ᴻḛḁᶍ ᴴ ᶊ ᵰᶅ≥ ᶣ ≥ ᶱ ᵶᶅᵣᶪ

ᶽḕᴻḞḱ ӣ ᶽḕᴻḞḱ
V ᷿ḁḎḨᶱ ᶝᵾᶎ ᶊ ᵶᴲ ᶗᶍ᷊ᴻḛḁ ֩ ᴲ ᴴ᷊ᴻḛḁᶇ ᶞ ᶮ

ᵺᵾḅḲḭᴻ᷿ḯḻ ֪ᶣ᷊ᴻḛḁ ⱱᶍ ᶱ ᴴ
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ᵰᶷḻ᷆ᴻḐ

V 2023 3

V ᶷḻ᷆ᴻḐᶊᶧᶪ ᶱ ᴳ

5ֹ Gᶍ ᴲ ᵸᶪ ᴲ ᵸᶪḟḱḻ ᶱ ᶝᵧᵾ5 GḮᴻ᷾ᶇ4 GḮᴻ᷾ᶍḁ᷄Ḳᴻḓḻ᷅

ֹ ᶊᶧᶪ ᶍ ᶊ ᵸᶪ ≥ ᶣ ᶊᶃᵣᶅ

V ᶍ20 79 ᶍ ᶱ ᶇᵶᶅƎ 5 Gᶱ ᶊ ᵸᶪ 5֩ GḮᴻ᷾ ᶇ֪5 Gᶱ ᵶᶉᵣ 4֩ GḮᴻ᷾ ᶊ֪ ᴳ

V 5 Gᶍ ᴲ ꞌ ᴲ ꞌḟḱḻ ᶱ ᶝᵧᶅ5 Gᶱ ᶊ ᵸᶪ ᶊᵡᶪᵪ ᴳ

V ᶆ ᶍ ᵰᴳ

20 29 30 39 40 49 50 59 60 79

ӡ Ḯᴻ᷾ 50 50 50 50 50 250

50 50 50 50 50 250

Ӣ4GḮᴻ᷾ 50 50 50 50 50 250

50 50 50 50 50 250

200 200 200 200 200 1000

֯ ᶞ

ӡ Ḯᴻ᷾

V 5Gᶱ ᶊ ᵸᶪ ᶊᵡᶩ 5ƎGᶊ ᵶᶅ ᶱ ᵷᵾ ᶣ ᶱ ᵸᶪ

ă ᶊᶎ5Gᶱ ᵶᶅᵣᶪ 5HG ꞌ ᶱ ᵶᶅᵣᶪ 5HG ꞌḟḱḻᶊּנ ᵶᶅᵣᶪ5HGᶱ ᶊ
ᵶᶅᵣᶪ֪

Ӣ4GḮᴻ᷾

V 5Gᶱ ᵸᶪ ᶊᶉᵮ 5ƎGᶍ ᶊ ᵶᶅ ᶱ ᵸᶪ

ă ᶊᶎ5Gᶱ ᵶᶅᵣᶉᵣ 5HG ꞌ ᶱ ᵶᶅᵣᶉᵣ 5HG ꞌḟḱḻᶊּנ ᵶᶅᵣᶉᵣ 5HGᶱ ᵶ
ᵾ ᵫᶉᵣ



ᴢᴧᴨᴚᴨᴩᴨᴕפᴚᴨᴧᴩᴒᴚᴧᴘᴚְᴁᴕᴧᴕᴑᴦᴓᴘְתᴣᴤᴭᴦᴚᴗᴘᴨְṵְם 47

Ḯᴻḁ᷆ᴻḁᴴֹוֹ ᶍ ᶍ ᵧ

ᶉ GḮᴻḁ᷆ᴻḁ
≥

֩ᶷḻ᷆ᴻḐ
֪וֹ

ᴴḮᴻḁ᷆ᴻḁ

eMBB FWA MIoT URLLC

ᶿḝᶸḁᶣ ᶊᵩᵰᶪ ᷿ḁḎḨNHWᶍ טּ 48.0 1

ꜛ ᵪᶨᶍ ⱱᶣ ᶊᶧᶪ ᴴטּ 24.0 1

ꜛ ᴴ ᴴ ᴴ 21.1 1

ᶉ☿ 14.4 1

ᶍ 14.0 1

ḣḋḐḁḥḋḐ 13.7 1

ᶉḃḻ᷊ᴻᶱ ᵣᵾ ᴴḏᴻḇ 13.7 1

ᶣ ᷿ḁḎḨ ᶍḪḓḇḲḻ᷅ᶣꜛ ᴴ 12.2 1

☿ ᶍ ᶊᶧᶪ ᴴ 11.8 1

ḲḪᴻḐ ᴴ 10.3 1

┌ ᶍꜛ ᴴ 9.9 1

◖ ᴴ 6.8 1

ḵᴻḘḻḑ

GSMA

10% 10% 40% 0% 13%

ḗᶹḘḻḑ 10% 30% 0% 60% 25%

ḧḋḑḘḻḑ 80% 60% 60% 40% 63%

ă Eֹconomic Contribution of 5G and mid - bands

ᶉḮᴻḁ᷆ᴻḁᶊᶃᵣᶅ
ᵾᶪ ᴴḮᴻḁ᷆ᴻḁ ᶇ ꞌ ᵰ

ᶉḮᴻḁ᷆ᴻḁᶍ ≥
ᶱᶷḻ᷆ᴻḐ ᶧᶩ

ᴴḮᴻḁ᷆ᴻḁ ᵳᶇᶊ
ᶍ ᶞᶄᵰᶱ

≥ ֩ ֪ᶇ
ᶞᶄᵰᶍּנ ᶱ

2030 ᶊᵪᵰᶅḧḋḑḘḻḑᴴḗᶹḘḻḑᴴḵᴻḘḻḑᶍ
ᶊ ᵶ 2Ǝ030 ᶆ ᶊᶉᶪᶇ


