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ᶺ ד119 1800 MHzѿϯᴩ ‒ ◕ự Ȳ֪

Ԛ ȳ ᶾὢדּ ȳế ԚӣȲἋ ᶺ ứἤ ứ ֥ᾼ

Ṽ иέѠᾎȲѿ‚ оᵓӣȴ 

Ӑ שׁ ‒Ӏ Ȳᶺ יּ ᾼ IoT  ȳ

‒₇ ȳ Ԛṹạ⇔ц   ᾼ Ꞌצ Ὲ ȴʌ ѻ

῏ӂᶁ═צ פּ 230 MHzȲ ӂᶁ ȴ֝ד ᴖ ‒ ῏

Ḗᾼ ⇔’ׂȲӼ ѽ᷾Ϥ ќҏᾼ ȷꞋ ᵅ ῏ Ḗ ȴ 

Ӑ Ḗ ₤ ὑ ITU Ӂᾼ M.2290 ᵫɞ֮ IMT ӑẃ

Ḗᴷ ɟȲṳ ᴩ▐ ц ѿḆ ֥ᶺ Ӏ ᾭᾓȴ

₤ Ὠ ȸᶺ ⇔ד113 Ḗ ȲⱢ 700 MHzȲל ᴏᾌ

∟ᾼẁ 850 MHzȲЬҠ ứќ Ḗȷ ᴖ֮ ц ╦ ḖỮ

ќ═и Ӵ ȴ ד119 ӣ Ḗ Ὑ Ȳ֯ӣљ כ ᴾ

ѩ┬ ҟ ᴞ ϯȲ֪ ṿӣ Ȳ╝ ḖЛ ч Ȳ

540MHzȴ ד119 ӣ Ḗᴞ Ȳ כ צ 850 MHzȳ1,440 MHz

ц 1,910 MHz Ḗ ȲṼӣљ ᴾѩ Ḇֵ⁄ Ḇ Ȳ

Ḗ Ḇюȴ 

Ӑ ѿ ITU-R SM.2523 ц Vadim Nozdrin(2021) ҏ

П ᴷ ѠᾎⱢ Ȳ ᷾Ϥ ҏᾎиέ ҏ

ẃᾼ ȴ103ᴟ ד112 Ȳ ‒ ῏᷾Ϥᴩ ‒Ệứ Ӑ

ц ќҏּפ 3Ҙ 3ẅ аȴṼ ῶȲ ‒ Ɫ 1.89аȲ

╝ 103ᴟ ד112 ‒ᾼ Ϛᾌц Ɫ 6Ҙ 2ẅ аȴ ֢ד ‒

῏ פּן 1.9ԑаȲ ϡᾌц ȴ ֥ פּ 2.6ԑаᾼ

ȴ ד ҏ Ȳḕ Ɫ 4.2 а/MHzȴ 

֥ יּ цשׁ ₤ ᴷȲ ד119 ᴩ Ȳᵡ⁄

Ḗ Ꞌ ȴⱢױȲӐ ҏ ∂ ȸ ῏ ֣ 5G 

SAȲ AI ц ₤ṿӣ ȳ‚ ‒Ӏ ᾨȲѿẛ ᾬ

Ӏ ȳ ╜ і Ғ Ȳᶙ Ṟ ȳ ᵅ

ц оȲ ḟᶾ ᾼ ạȷМ  ∂ ȸ ᴩ

῏ᾼ Ө ϱ ứȳ═ ᾃ 6G ◕Ȳ Ḕ 7GHz ѿ

ϯ ȳ ӣ ἤṿӣạ⇔ ᵓὑצ о ӣȴ 

  



   

Abstract 

 The Ministry of Digital Affairs of the Republic of China (refers to ñthe 

nationò in below) currently released spectrum under the 1.8 GHz will meet its 

license duration in 2030. There is an imperative need for assessment to ensure 

band plan is according to IMT consensus, innovation of technologies, market 

structure, harmonization and efficiency.  

Benchmarking analysis finds out that, the nationôs IoT develop progress is 

relatively slower, the share of spectrum use is key to better spectrum utilization, 

coverage and obligations attached to spectrum licenses is not enforced enough, 

and the QoS performance is relatively weaker. Yet, the nationôs telecom 

industry does not have a much concentrated structure, individual operators hold 

only average amount of bandwidth around 230 MHz under 6 GHz. And 

domestic operators are conservative to competition and emerging demand. 

 The spectrum demand model is based on ITU report M.2290 ñFuture 

spectrum requirements estimate for terrestrial IMTò. According to this reportôs 

calculation, the nationôs current need for spectrum is 690 MHz and supply 

(without 28 GHz) is 840 MHz. Regional demand and satellite communication 

is too little to support individual licensing. Spectrum needs will surge to 850, 

1,440 and 1,910 MHz based on the growth in market share of 5G, the much 

efficient use of spectrum leads to much lower spectrum needs. The direct 

economic effect is 331 billion. With Multiplier Effect 1.89, the 1st spillover 

effect is 622 billion. The 2nd spillover effect is 1,976 billion. Under the General 

Equilibrium Theory, total contbution is 2,602 billion NTD in 2014 to 2023 and 

0.4 billion/MHz for those accumulated in use spectrum. 

Suggestion on short term including: incenting operators to accelerate 5G SA 

deployment for enhancing Arterial Intelligence end users experience, facilitate 

telecom industry competition to simulate IoT applications, enforce obligations 

to accelerate road coverage to simulate V2X infrastructure, and through low 

band reframing to overcome technology transitioning. On long term including: 

amend current spectrum caps to higher allowance, attention to 6G spectrum 

bands and reframing 7 GHz below bands, and agile mechanism in spectrum 

share of use to elevate efficiency.  
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   1 

Ϛ ṅשׁ  П Ӧ 

 ￼ цӭᾼ 

Ϛ.  ʌ ᴩ ‒Ӏ ד119 1800 MHzѿϯ ◕ự Ȳ

צ ᴩ ᴷПӇ  

ᶺ ὑ108ד Ὅ1800MHz ◕ȳ3500MHz ◕ц28000MHz

◕ẁᴩ ṿӣȲṳὑ111ד Ὅ Ku ◕ц Ka

◕ẁ ╦Ệứ ‒ӣȴᴟ119700דMHzȳ900MHzȳ1800MHz

◕ ự Ȳự Ӈ Л֝ᾼ ‒ᶾ ╟ᵉ

∂ ה ӣ ḖȲ ҏѠהӼצ∕ ȴ 

ϡ.  ֪ Ԛ ц ᶾὢדּ ȲӇ ’ᶺ

ҏ ȳӀ ȳ ӣ ȳ כ ⇔  

ᴕ ᶺ ắ ὑӀ Ȳ ╥ ‒ᶾ ȳᶝ Ἠ

Ȳᶁ ᾎᴞ ᴞṜȲӇ ⇔Ԋ Ȳṳ ӣ

ѻ☼ὢ Ȳṳ ֥ ӣ ◕ ᴩ ȲỞ с

῏ ᾨϩȴ֯ױ ᶮϯȲ ҏ ὑ ῏ϷצϚứ

⇔ᾼ Ȳ נ ҏҠ Ӏ Ữӑכ Ȳчᴖ כ

ȷֽ ד⧵ Ӏ ᶮכ ȲԛӔה Ầ

ᵗ ῏ἷ ὢ ȲҠ ṿ ῏ậ ᾼכӐ Ȳ ὑṣ

ᵉ∂ц ӣчᴖצᵓȴ 

Ϯ.  ὑ ᾼ ἤȲ ѿế ԚӣⱢ ⁄Ȳ‚

оᵓӣ 

֯ᴩ ‒ȳ ╦ ‒цᾬ (Internet of Things, IoT)

҅ ᶾᶶדּ Ȳ֢ ‒ὢ ὑ П Ḗ ѡ

ȲѹЛ֝ὢ ᾨ Ӽѡ Ȳᴕ Ɫ

צ ȲẔ ṿӣ ֯ЛФדᶋ Д ᾼ› ϯȲ

ὑ о ậи ȳи֮ ế ԚӣѠהȲ‚ṿ

צ ẞ Єᾼ ӣȴ 

ᶺ ‒ ᾎ Пɦ ṿӣ ᾎɧὙứ

‒Ṷ ҠӨ ẁṿӣἨԚӣȷᴖӭ› Ὅ ◕ ὑ

2100MHz ◕ȳ3500MHz ◕ц28000MHz ◕ȴӑẃ╥ᵡ
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2 

Ἠ ‒Ṷ ҠӨ ẁṿӣἨԚӣП ◕Ȳѿц

ἤṿӣ∟ ẃᾼ ц ȲӇ ֥צ ᾼ о ᴷ

Ѡהȴ 

ҳ.  Ἃ ᶺ ứἤ ứ ֥ᾼ Ṽ иέѠᾎȲ ֢

ꜜԚ  

ᾼẁ ╥ ứ ‒Ӏ ц‚ ᾼ њ◕Ȳ

Ɫṿ צ и ṿӣȲϷ ╜Ἀ ѿӔ і Ӏ

֣ ᴯ ₤ Ȳᶺ   ѿẃꞋ Ḗ

₤Ầᵗ ╜ Пạứȴ ⅎ иέП ₤ ᶺ Ἤ

ᾼῂ ц Ȳṳ Ừ Ṽ о

Ȳ Ԛ Ȳ ҏ ᾼԚ Ѡ֣Ȳ ѿạứ╜ ȴ 

ϱȲӐׁשṅ вц ҵ ‒Ӏ ᾓȲṳ∂Ӵ ₤

ӑẃӀ Ḗц ᴷ ҏ Ȳѿᶙ ӑẃ ҏ

Ȳ‚ ‒Ӏ ȴ 

 

 

1 -1 ӭᾼ ᴩЏᵂ 

ẃ ȸӐ   
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Ϛ.  ֥ Ԛ ц вᴩ Ӏ  

Ἁד2023 ḇП WRC-23 ѻ ὨȲҔᵶ֝ и ᾼ

ᴩ ᵅ ◕ (1 GHzѿϯ)ѿц3.5 GHzế6 GHz вᾼ

М ◕ ȴϱ Ҡӣὑᴩ ᾼ═ Ȳ ὑ

ᶺ ╜ ạứ ᴯ ᴟ ȴ ᴕẔ

ὑ֢ ◕П ἘȲиέᶺ ӭ›ᴩ ‒ ḖӼ

ҠиⱢᵅ (1 GHzѿϯ)ȳМ ц ◕(28 GHz)Ȳиᵑ

ᶺ ϯП ҏцṿӣ ȴ 

(Ϛ)  ᵅ ◕ Ɫ ֮ ц ᴯӂ  

WRC-23 ứ ☺ȳᴫṸ Җ‍֮ (Europe,the Middle 

East and Africa, EMEA)470-694 MHz ◕МḆֵᵅ ◕

ᾼᴩ ṿӣȲѿ כ ᴯӂ ᾼӭ ȴ֯ᵅ ◕ᶺ

Ь600צMHz Ữӑи ȷ800MHz ѿӖӢеԚᾬ це

Ԛׄԓ (Public Protection and Disaster Relief, 

PPDR) ◕ⱢѻȷẔ ◕⁄ὑ119דự ȴᴕ ӑẃ

֮ ⇔ Є ứ ӣ цᾼ ȲֽṞ

(Vehicle-to-everything, V2X)ȳ Ϣ Ȳ╝ᵅ ◕ Ɫ

כ ֮ ᾼ ȲⱢӐ ᴷ֮

ᾼ ȴ 

(ϡ)  М ◕ ᾼẦ ц ╟ 

ᶺ 1800MHzⱢӭ›4Gᵉ∂ᾼ ◕Ȳ ὑ119דự Ȳ

3300-3570MHz Бὑ108ד ҏȲᴖ3700-4200MHz ӭ›ẁ

╦ ṿӣȲ∕ṿӣ ự Ἠ ῏ṿӣצ╠ Ԛכ

Ȳᶙכ ( ) ᵂ ∟Ȳԛ ᴷ ẁᴩ ‒Ἠ ╦ṿ

ӣȴӦὑМ ◕ ẓ ц Ṝ֢ (To 

Customer, 2C) ᴯὢ Ḗ ἤȲⱢᴩ Ӈ

Ȳ╝ױ ◕ӑẃԛ ҏᾼד Ϸד ȴ 
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(Ϯ)  ◕ ᵂѿẛ װ Ӏ сṿӣ Ȳṳ Є

 

ӭ› в ‒ ῏ 5G Ӵ (5G Standalone, 5G SA)

ᵉ∂Ữ ẓ Ȳᶺ 28GHz ◕ Б ҏȲᵀ

Ӏ ֯ ӣ צ ᾼ ᶮϯȲצṿӣ ЛṜП ȴ

Ὼ Ϸ ẞ ҏ∟֪ Ḗӑ Ṝẁ Ȳ

ᴖ ᴶֽױȴ֪֫ן װ Ӏ ạ ᴏᾌ ◕

ṿӣ ╥ᶺ Ӈ ᾼ ȴ 

֯WRC-23 ҫ ц6 GHz ◕(6.425-7.125 GHz)Б

ứ ẁḕ ‒ (International Telecommunications 

Union, ITU) ᾼᴩ ‒ṿӣȴᴾԓ ϢЀ60%ѿϱᾼ

Б Ḗ ◕ Ϥ ᴩ ᾼ ᵑ ȴ

6 GHz ╥ӑẃҏ Є5Gᴩ Ḗ ᾼ

◕ПϚȴ 

ϡ.  ц∂ П ᶾ Ȳ Ԛṹц

Пᶾ ẃ  כ

ᾼ ҏ ṿӣ Ҡ Є╠צ ‒ὢ ṳ

‒ὢ Ȳ Ӧ Ӣ ȳ ‒Ӣ ȳ

ҒҏЀȳ с ế Ғ Ȳ ᴖ Ӣ

ȴᴖϱ ᾼ ֯ὑӇ Ӣ ‒ὢ ȴ

צ ◕ ҏᵀ ὑ ῏ᴖṕ ὢ ἨὙ ᾼ₇

о ӢȲṪ ӣљ ϷЛ צױ֪ ױ⁄Ȳ כ ҏҠ

чᴖṿӀ Ϥ☼ ἤ ṰȲ צ ȴ 

Ȳױ֪ Б ṿӣᵀṿӣ ᵅᾼ ◕ ὍԚṹ(Ẃֽ

ῈӪῈ ȳLTE-Wi-Fi ֥(LWA)ế3Dᾌḇכᶮ)ế

ӣ ᶾ Ȳצᵓὑ‚ ᾼ оȲҒ ӣ

ᾼ ╟ᵉ∂ȲϷṿ MNO ᾼ∂ Ӑ֝Ḕכ оȴױ

Ȳ╜ ῏ ᾃ ᾼ╥ ὑ ◕ Ԓṿӣ ⁄ᾼạứ

Ԛṹ ᾼứ ạ⇔ ȴ 
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Ϯ.  ᶾ ϯᾼ ₇ȲḂ ‒Ӏ ᾨ ᾼҠ

ἤ 

ᶺ Л ᴩ ⱢϮЄᴩ ‒ ᴾȲԍ

ц ╦ ӼⱢẔὢ ȲҠ ╥ Ϡᶺ ᴩ

Ӏ ц Ӏ Є иᾼ ∂ ȴ֯Ϯ Ԛ֝ᶁи

Ӏ ᾼ ᾓϯȲӣљ ὑ Ḗᾼכ ϷҠ ֣ оȴ֪

ȲӐױ ҫϚ ֯ὑ ᶾ ϯҠ Ӣᾼ

₇ц ȲṳӦה ҏḂ ‒Ӏ ᾨ ᾼҠ

ἤȴ  
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ṅשׁ  Ὠ 

Ӑ ṅשׁ Ὠ ȸצ ‒Ӏ ȳ

Ḗ ₤ȳ ₤ц‚ ∂ ȴ 

Ϛ.  ‒Ӏ  

Ӑ ֢שׁ ҏѠהЬѿ֢הὁ Ɫѻ☼Ȳю

ц ◕(ѡӐȳ⁮ ᵅ ȳᾎ ᵅ ȳ ᴏᾌ)Ɫ╓ ạȲ

ѻ ֪╜ ӭ ᾼЛ֝ᴖ ȴᴖ֯ Ѡצ═ Ȳ֢ѻ

῏ӂᶁ═6צ GHzѿϯ Ɫ230 MHzȲפּ ᶺ ӂᶁ

233 MHzῺȴ ᶺ ‒₇ ὑѻ ⱢЛṾȲ

Ӑ Ӽѩ ᶺ (ѿϢᶁGDPᴖṕ) Ὼᵀ ‒

₇ ῶ ᾼ⁮ ᵂⱢѩ ȲҠṓ⁮ Ϣᶁ ֮ү

ὑ ῶ ֝ ȲꜙⱢᶺ ᾼּפ 5 ПֵȴӐ

ѿϱ שׁ Ὠ∂ ạ⇔ Ḇ ẓ ἤȲ ὑ

ẞ ‒ ц ϩᾼᵅ ᾼ ạ⇔ ḆҒ ╜

╓֣ ὨȲᴖ М ◕Ḇ ‒ ‒₇ Ḗѿ‚

ᾼ сȴ Ḇ ◕(ꜙ ᴟ ᴏᾌ)Ȳ Ẕ ᾼ

∂ ц ӣӀ ╚ ȲӐ Ӽ שׁ 5G ὢ ᾼ

ȸ צ ‒ ῏ ӣᾼӀ ὑ₣᾿

֥Ȳᴖ Ӏ Ьắ ὑ כ ⇔ЛṜ Ӏ שׁ

Ὠȴ 

ϡ.  Ḗ ₤ Ὠ 

Ḗ ₤ ὑ ITU Ӂᾼ M.2290 ᵫɞ֮  IMT1ӑẃ

Ḗᴷ ɟ(Future Spectrum Requirements Estimate for 

Terrestrial IMT)ȲṳҒϤ ╦ ‒ Ḗ ȴṼ ₤ Ȳ

ᶺ Эד⇔ Ḗ ֯Лᵶ ╦ᾼ ᾓϯȲⱢ690 MHzȲל

ᴏᾌ ∟ᾼẁ 840 MHzȲЬҠ ứќ ḖȴᴖṼ

и ᴷ Ȳ ἨЍ֮ ȳ ӭ›ᾼ Ḗ Ữ ќ═

и Ӵ ȴ ╦ ḖѠ ⁄֪ӑ 10 MHzȲ ‍

ὑḳṮȳ ἤ ӣ ȲѠצ ҵᴕ ╦֯ᴩ

‒ᾼ ḖᾼӇ ȴ 

                                                 
1 ᴩ ‒(International Mobile Telecommunications, IMT) 
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ד119 ӣ Ḗ Ὑ Ȳᴖ֯ӣљ כ ᴾѩ┬ ҟ

ᴞ ϯȲ֪ ṿӣ Ȳ╝ ḖЛ ч Ȳ

540MHz ᵛҠ ṜӀ ὢ Ḗȴ ӣ Ḗ֯

AI оȳṞ ц ᾬ ᶁ֥צ ױȲ כ

ӣљ ᴾѩ ᶮЛ֝Ȳиᵑ1910צMHzȳ1440MHzȳ

850MHz Ϯ Ḗ ȴᴖ ẒצᾎȲכ῏ ‒

Ɫ540Mhz ῺẔ Ӏ ᾼ ȷ͂ᴖצϚ ‒

цẒ Ɫ1440MHz ֥Ӏ ȴ 

ῶ1 -1 ῏ ὑ Ḗ ᾼ  

 

ẃ ȸӐ  

 

Ϯ.  ₤ Ὠ 

ᴷѿITU-R SM.2523цVadim Nozdrin(2021)

ҏП ᴷ ѠᾎⱢ Ȳ ᷾Ϥ ҏᾎиέ

ҏҠ ẃᾼ ȴ 
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103ᴟ112ד Ȳ ‒ ῏᷾Ϥᴩ ‒Ệứ Ӑќҏּ3פҘ

аȲ Ғ ќҏⱢ3.3Ҙ аȴᴖṼ ῶȲ ‒

ḕ1а᷾Ϥᵛ֢ 1.88аȲ╝103ᴟ112ד ‒ᾼ

Ϛᾌц Ɫ6Ҙ аȴ ϡᾌц … ‒ Ȳ

Ӑ ṿӣ ֢ד ‒ ῏ ѿ Ẕ ᵛן ὑ ד

ẃ Ӗ ‒ Ȳ Ϛױ иᾼ 1.9ԑаȴפּ

֥᾿ + Ϛᾌц ʞ ϡᾌц Ȳv ᷾Ϥ

С ‒ ῏∟Ȳ Ϡ 2.6ԑаᾼפּ ȴẔМȲ

М ‒ Ԛּ1.26פԑаȳү Є Є Ԛּ6פ

Ҙ7ẅ аȲ֝ Ԛּ6פҘ7ẅ аȴϫד ӂᶁḕ

ᴯ (MHz)Ἤ ᾼ Ɫ4.19 аȲ  

ҳ.  ∂  

(Ϛ)  ∂ Ṷ  

 ̧ ῏ ֣5G SAȲ AI ц ₤ṿӣ

 

 ̧ ‚ ‒Ӏ ᾨȲѿẛ ᾬ Ӏ  

 ̧ ╜ і Ғ Ȳᶙ Ṟ  

 ̧ ᵅ ц оȲ ḟᶾ ᾼ

ạ 

(ϡ)  М  ∂ Ṷ  

 ̧ ᴩ ῏ᾼ Ө ϱ ứ 

 ̧ ═ ᾃ6G ◕Ȳ Ḕ 7GHzѿϯ  

 ̧ ӣ ἤṿӣạ⇔ ᵓὑצ о

ӣ 
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ϡ  ֢ѻ ц֮ ‒Ӏ ᶮц

ҏ  

Ӑ иέ ȳᾎ ȳ ȳּר ȳ ☺ȳѡӐȳ⁮ ȳ Ғ

ịȳМ Є ȳ 10 ( )ᾼ ‒Ӏ ᾓц ȳ

ӣ ȳ ҏᴕ ứ Ѡהȳ ἤṿӣ Ὅ ᶮ Ȳᵂ

Ɫᶺ Ѡ֣П ᴕȴ 

 ‒Ӏ ᾓ  

Ϛ.  ‒Ӏ ᾓц  

(Ϛ)  ӣљ ᾓ 

ITU 2Ȳ ᴟ2023דⱢѦȲԓ ᶾ Б

97.9%ПϢЀ3ȴẔМ3GП Ɫ95%ȳ4G4П Ɫ

90.1%Ȳᴖ5GП ⁄Ɫ38.4%ȴ ‒ Ɫ1.48

ԑּרа5ȴ ӣљ Ȳ2023דԓ ӂᶁ ―ừᴩ

Ѡ ᴾӂᶁ Ӗ Ἤ (Gross National Income, GNI)Ɫ

1.25%Ȳ2023דӂᶁ♄ ᴩ Ɫḕ100ϢМ87.4

ϢȲד П6.3Ϣϱс81.1Ϣȷᴖד2008 יּ Єֵῶ

ȲѡӐȳּר ȳ ȳ Ғị ֮Ꞌ 150ȲẔМѡ

ӐḕᴍϢМ 232 Ɫ֢ ȴү ⁮ Ɫפּ

120ȴ ȳᾎ Ɫ100Ȳֽϯפּ⁄ ȴ 

                                                 
Пד2022 2 ȴITUȲDataHubȲhttps://datahub.itu.int/data/?e=GBR&c=701&i=100058Ȳ ∟

2024/6/24ȴ 
3 ᴟю2Gȴ 
4 ֿ╓LTE/WiMAXȴ 
5 ѿIT ‒ὢ ќ ȴPetroc Taylor(2024) . Telecom services: global spending forecast 

2008-2024Ȳ ᴞStatista 

https://datahub.itu.int/data/?e=GBR&c=701&i=100058
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2 -1 ֢ ѻ ḕ100ϢП♄ ᴩ ӣљ (2023) 

ẃ ȸITU DataHubȳ֢ е ȲӐ  

 

ᾬ Ѡ Ȳʌ ϮЄ ῏П040ᾬ   ᴟ2024ד

6ѣ  Ɫ315 Ȳḕ100Ϣᾬ   Ϸ Ɫ13.4Ȳפּ

ᵅὑӐ иέП֢ יּ ȴ ᴖṕȲѿӭ›5Gᶾ

ᾼἬ ӢПᾬ Ȳ֯ן ᶺ ỮצЄ ᾼῈ כ ȴ 

 

2 -2 ʌ 2020ᴟ2024 040ᾬ    

ẃ ȸNCCȳӐ ᵂ 



Ḗц ₤∂  
 

 

 

   11 

 

2 -3 ֢ ѻ ḕ100֤ӣљᾬ   (2022) 

ẃ ȸITU DataHubȳ֢ е ȲӐ  

 

(ϡ)  5G ᶾ ἤ ῶ  

Ookla Speedtest IntelligenceП иέ6Ȳ5G

ד ὑ4G ₇֯ϱ ϯ ⇔7ȳἋ 8 ₇ ῶ צ

 Ṝ ḔȲ֝ ◕ПṿӣϷ ἤ ῶ ȷ ӣᵅ

◕(ᵅὑ1GHz) ᴩ Ȳ5GПϯ Ɫ93 MbpsȲᴖ

ṿӣМᵅ ◕(1-3GHz) ᴩ Ȳϯ сᴟ136 

Mbpsȴ ◕ПṿӣȲ3.5GHz ᴏᾌ ◕ϯ

Є сᴟ360 Mbpsȳ1086 Mbps9ȴ ᵑᾃ ᾼ╥Ȳ

ὑ Пᾬ ἤȲ ◕ẓצ ṾПϯ ⇔

₇ ῶ Ȳ ϩПῶ Ϸ П ᵅ10ȲӼᵛ с

╟ᵉ∂כӐȲ ᴩכӐ ȴ 

                                                 
6 GSMAиέ 
7 5GПϱ ϯ иᵑⱢ24ȳ233Mbpsȳ4G LTE⁄Ɫ10ȳ44 Mbpsȴ 
8 5GⱢ40msȳ4G LTEⱢ48 msȴ 
9 GSMA(2024).The State of 5G 2024ȴ ПׁשṅȲ‍ ◕5Gᵅ ȳМ ᴏᾌ

Пϯ Ɫ315.5 Mbpsȳ256.8 Mbpsȳ1932.5 Mbpsȴ ◕ϯ Ɫ49.5 Mbpsȳ44.8 

Mbpsȳ231.4 MbpsȴQualcomm(2023).Global 5G spectrum update and innovations for future 

wireless systems 
10 Nan Guoȳ Robert C. Qiu,ȳ Shaomin S. Moȳ Kazuaki Takahashi(2007).60-GHz Millimeter-

Wave Radio: Principle,Technology, and New ResultsȲEURASIP Journal on Wireless 

Communications and Networkingȴ ṅשׁ Мї Ӧ3960MHz(4GHz)сᴟ

10032MHz(10GHz)Ȳ ὑ10еѐ(meter)ᵅᴟ1.56еѐȴ 
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(Ϯ)  ԓ 5G ц 

ᴟ2023דἉȲԓ 5G ӣ ‒ Ӧ2018דП134

ᴟ כ 578 11Ȳṳὢ ὑԓ 15 ϢЀȲⱢ ҭѿẃ

 כ ⇔ ᶶП ᶾ 12Ȳ ᴷ֯2020-2026ד 60צ

ќ5G ₤њ Пҏ ȴӑẃ 5G ╟ᵉ∂П

═ Ȳᴟ2035ד Ɫ֢ ẃ13.1ԑּרаП
13Ȳӭ› GSMA ԓ ֢ 5Gὢ 14ȳ5G ╟15

Пᵉ∂ῶ иֽϯ ȴẔМ5Gὢ П и ӭҔᵶҠ

ἤ(5G ȳ5G )ȳӀ ắ⇔(5Gӣ

љ ȳ5G ҏ ȳ5G FWA )ȳӀ

(ӣљ5G ȳ5G ᵓ  )ȷ5G ╟П

и ӭҔᵶ (1GHzѿϯ ◕ȳ1-7GHz ◕ ᴏᾌ

◕)ȳ (5G ֮ү ȳ5G ȳ5G SA)ȳ (ϯ

ȳϱ ȳἋ ȳ ѱ₇ )ȷṳṼױ ѷꜜ5G

иⱢϮ Ȳѿӂᶁ 50иȳ30иⱢꜜȴ Ϛ

П ὑ֯ϯ ⇔ȳϱ ⇔ếἋ ṿӣ῏ ῶ

Ȳ ӣљ☼  ȳ5GןϤ  ȳ5G SAПᵉ∂Ьצ

Ḃ Ὲ Ȳ ϡ ֯5G ȳ5G ֮үᵉ ȳ

῏ Ữצ сῈ Ȳᴖ Ϯ ᾼ 5G 5G

ҏ ỮᵅȲ ὑ5GӢ ṆПנ ◕ȴ 

Ӧὑ ЛṜȲGSMAӑ ᶺ ԝϤ и ȲӐѝѿѩ

ᾎѠהȲ Ḗ ᶺ ֢ ӭῶ ῺПד ȲṳѿױЄ

ᶺ иȴӦὑҠ ἤ Ӏ ӣљ

ắ⇔Ȳ֪ Ӑױ ѿ5Gӣљ ҅ῶ5Gὢ ῶ Ȳ

ᴖ ҏ ᵉ∂ Ȳ֪ױӐ

ѿ5Gϯ ҅ῶ5G ╟ῶ ȴ ᴟ2023דȲᶺ

П5G Ɫ30% Ғị16֝דȴᴖ5G ϯ ᶺ

                                                 
11 Petroc Taylor(2024).Global number of network operators investing in 5G standalone (5G SA) 2018-

2023ȴ ᴞstatisticsȴ 
12 GSMA(2024).The State of 5G 2024 
13 Qualcomm(2023).Global 5G spectrum update and innovations for future wireless systemsȳ

GSMA(2023) .5G commercial networks 
14 5Gὢ П и ӭҔᵶ ῏Ҡ ȳ ῏ ắ ⇔ȳӀ  
15 5G ╟П и ӭҔᵶ ȳ ȳ  
16  Petroc Taylor(2024).Availability of 5G in leading countries 2023. ᴞstatistaȴ

OPENSIGNALӼӼדצᴿ Ȳ ᴟ2023דȲᶺ 5GҠӣἤⱢ29.9%Ȳ֝ ҒịⱢ
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232.9Mbps ὑῨ П224.4Mbps17ȴӦױ ᶺ

Ғịȳ ȳ⁮ ȳ Ὼד☺ ὑ Ϛ Ȳṳ

Ϛ ϡ ӻꜜПῶ ȴ 

 

2 -4 GSMA ԓ 5G и 

ẃ ȸGSMAȲӐ  

(ҳ)  5G SAᵉ∂ ᾓ 

ד ὑ5Gᴞ2018ד ѿẃȲ ӣљ Ꞌ כ⁫

 Ȳ ᴖ5G SAП ⁯ ЄП╚ ȴԓ 39 ẁ

5Gὢ ПӀ М18 4צ Ӏ ( ȳ №ȳ ȳМ )

ὑӂᶁḕ10 Ϣᵉ 200 5G ֮ү19ȷ֝ 5 Ӏ

ᴟюצϚ ẁᶙ П5G SA ӣὢ ( ☺ȳ

 Ἦᵄ ֥Єе ȳМ ȳ ȳђᴫ)20Ȳṳ17צ Ӏ

                                                 
30%ȴOPENSIGNAL(2023).Benchmarking the Global 5G Experience ð June 2023 
17 OPENSIGNAL(2023).Benchmarking the Global 5G Experience ð June 2023 
18 2-2П ȲҔᵶּר ȳῨ ȳ ☺ȳ ȳ ȳМ  
19 5GПᵉ иⱢNSAȳSAȴẔМϭ֪ ạ ȳ ᵓӣП ֮үȳ ї Пᵓӣ

╥ᵡṿӣ ₤4G ֮үצ ȲЄ ҠиⱢ7 Ӂ∂ צȴ5G SA…╓Ἤה ꞋӦ

5G ֮ү ї Ṇ ᶙכȲ╝5G ֮үПӁ∂ ⱢSAП ╓ ȴ 
20 GSMA(2024).The State of 5G 2024ȴṼ GSMA ȲԚ5צ Ӏ ẁᶙ 5G SAӣὢ

ȴ 5G Connectivity Index Ȳ5G Standaloneӭ и96иѿϱП ȴ…╓ ᴟюצ
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ᶙԓḥ5צG SAὢ ẁȴᴟ2023ד 3ủȲ 121צ

ẁ5G SAὢ 21Ȳ ᴾԓ 1/5ȴӦὑֵפּ

ӑᵉ Ӵ Ȳйѱᶾ (Network Silcing)ȳ Ҡ

ᵅἋ ‒(Ultra Reliable and Low Latency Communications, 

URLLC) 5G ֯ғ Ữӑᶙԓ ȴⱢױ и

5G SAПᵉ∂ ȲẂֽ Ғị 5G SAᵂⱢ

Ȳ Ḗ ῏ᶙכᵉ∂22ȷ ѿ5GTT23(5G Testbeds and 

Trials Programme) 5G ֮ 24 ╟∂

ӣὢ ṳ ȴ 

(Х)  ӣὢ  

ӣ ὢ Ɫ5G ӣоᵉ П ֪ІȲӭ›ԓ ӂ

ᶁӣљѣ Ɫ20GBȲפּ (Augmented Reality, 

AR)ȳ (Virtual Reality, VR)ȳ (Edge 

Computing)ȳURLLC ӣỮӑ цȴ ▲5G

ȳᾬ ȳ ὢ (Managed and professional services)П

שׁ Ȳиᵑ91%צȳ75%ȳ68%Пԍ

ⱢẔ Ἠ ᵑ ȴҫҵ 5Gᶾ Ệứ

Ϥ(Fixed Wireless Access, FWA) ₇Ҡ Ḇצ ᾨϩȲצ

Ɫכ FTTH ὢ П ҅ ȴ ᴷᴟ21ѷ

ӒȲԓנּ ӂᶁӣљѣ  ᴟ50GB25ȴ כ

ϡ.  ֢ ц ҏ ᶮ 

(Ϛ)    -IMT-2030 

Ɫ Ṝ2030דϢЏ (Artificial Intelligence, AI) ӣȳϢ

Ф (Humanïcomputer interaction)ȳ ȳ ᴯ Ӣ

(Digital Twin)ȳ ᴯ (Digital Health) ȳᵅ

Ἃ П ӣ ḖȴITU IMT-2030П ϩ Є

ὑ IMT-2020Ȳᴟю ẞṿӣ῏ 300Mbit/s

                                                 
Ϛ ẁᶙ П5G SAӣὢ ȴ 
21 Petroc Taylor(2024).Global number of network operators investing in 5G standalone (5G SA) 2018-

2023ȴ ᴞstatisticsȴ  
22 IMDA(2021). Decision issued by the info-communications media development authority on next 

wave of 5g growth & deployment in singapore: policy and regulatory design for 2.1 GHz band  
23 DSIT(2021). 5G Testbeds and Trials Programme 
24 GOV.UK(2023). 5G Innovation Regions: successful regions 
25 GSMA(2024).The State of 5G 2024 
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500Mbit/sȳ 30Mbit/s/m2 50Mbit/s/m2ȳ

⇔ 106-108km2Ȳ֝ с1.5ᴟ3 26ȴ

ӭ› ITU ӑ IMT-2030 ṿӣП ◕ȲЬ Ԋ ᵅȳ

Мȳ ◕ П ἤȲѿᵅ ◕ ᴩ ȳМ ◕

ӂ ϩȳ ◕ ᴩ ҉ȷ ᾃ

ᾼ╥ ITUӔⱢ IMT-2030ׁשṅὑ92 GHzѿϱӼᵛ THz

◕Пᵓӣȴ 

(ϡ)  М  IMT -WRC-23ד ḟ  
ITUỮӑ IMT-2030 ṿӣП ◕ȲWRC Б

Ḕ ᴩ IMT ᴩ П ȴWRC-23 ᶺ ד 3

(REGION3)IMT ṿӣד П ḟ ҔᵶМ ◕ ӑ

ẃ IMT ◕П ȴ 

М ◕ иȲ ԒṼ 220 ḟ COM4/7ḟ Ȳ

6.4GHz ᴟ7.1GHz(6425-7125MHz) ֯Лᶋ ᴩӣ (

╦ ȳыῈׁשṅ)П ᾓϯẁᴩ ế ṿӣȷᴖ 223

ḟ Ӽ ӣὑ ᴩ П ◕Ȳ 4.8ᴟ

4.9GHz(4800-4990 MHz) и ᴩ ‒Ȳẁѻ и
27ȴҫҵWRC-27П Ӽ 4.4ᴟ4.8GHzȳ7.125-8.400GHzȳ

14.8-15.35GHzϮ ◕ԝϤ IMT ◕П 28ȴ 

 
2 -5 6Gʒ ц ◕ ứ ῶ 

ẃ ȸNokiaỪѠ ȳNRIᵂ 

                                                 
26 ITU(2023).Recommendation ITU-R M.2160-0 
27 ITU(2023).Final Acts WRC-23 
28 GSMA(2024). Spectrum Policy Trends 2024 
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(Ϯ)  М  ╦ᴩ -WRC-23ד  

WRC-23צ ֵ‍֮ ᴩ Пḟ ȲҔᵶ Ὲӂүȳњ

᾿ ╦ ᵅ ╦ṿӣП ◕ȴ 

1. Ὲӂүḟ ◕ 

WRC-23 5.314A ȳ 5.388Aȳ5.409A ḟ и

694-733MHzȳ758-788MHzȳ830-835MHzȳ

805.3-806.9MHzȳ 890-915MHzȳ 935-960MHzȳ 1710-

1980MHz ȳ 2010-2025MHz ȳ 2110-2170MHz ȳ 2500-

2690MHzӣὑ Ὲӂү29ȴ 

2. њ ᾿ ╦ ╦ᴩ ◕ 

WRC-27П ᴕ 694/698MHz ᴟ2.7GHz Ɫњ ᾿

╦П ◕Ȳᴖ 1427-1432MHz ȳ 1645.5-

1646.5MHzȳ 1880-1920MHzȳ 2010-2025MHzȳ 2120-

2170MHzⱢ ╦ᴩ П ◕30ȴ 

(ҳ)  ӭ› ӣᴩ ◕ṿӣ 

ѻ П4Gȳ5G ֮ ֽϯ Ἤӱȴӭ›Ȳ֢ 4G

ѻ ֯Мᵅ ◕Ȳѿ800ȳ900ȳ1800ȳ2100ȳ2600MHz

ПṿӣⱢ Ɫ Ȳ ᵅ ᾛПᾬ ἤῴ

Ḕ Ȳ4GЬ П ц ԉ ȴᴖ5G ⁄

ȳɑМц ᴏᾌ(mmWave) ◕Ȳ600ȳ700MHzȳ3.4-3.8ȳ

24-28GHzⱢ֢  ṿӣП ◕Ȳ ṓ5GБ Ḕṿӣᵅ

◕ ᴩ 31∂ Ȳṳᵓӣ ◕ ҉ Ȳṳ҉и

5GП Ὠȴ 

                                                 
29 ITU(2023).Final Acts WRC-23 
30 GSMA(2024). Spectrum Policy Trends 2024 
31 GSMA 1GHzѿϯ ◕ Ɫ ȳ 1GHzѿϱ ◕ Ɫ ȴGSMA(2017)Ȳ

Spectrum Pricing and Economics 
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2 -6ѻ ц֮ 4G ӣ ᵉᶝ ᶮ32 

ẃ ȸQualcomm(2023)ȳkimovilȲNRI  

 

ῶ2 -2֢ ѻ 5G ӣ ᵉᶝ ᶮ33 

 

ẃ ȸQualcomm(2023)ȲӐ ҉ 

  

                                                 
32 ȳ Ғịȳ ẃ ⱢkimovilȲ ḋ ֥ȴ 
33 Лᵶᵍ  
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ῶ2 -3֢ ѻ Џ ᾬ /₣᾿ / (Ӑ֮ ἨԚṹ) 

 

ẃ ȸGSAȳMFAȲӐ  

 

Ϯ.  Њ  

‒Ӏ П ȲӦ5G NSAӔ Ḕ ֣5G SAȲṳ

Ở ϯѷ҅IMT-2030Пᴩ ȴӦὑᴩ ӣљ

Б ếȲӑẃכ  ậḟὑ1.ḕϢ═צ Ғȳ

2.֪ʒ Ἤ ӢᾼḕϢ ӣ Ғц 3.ᾬ ṿӣ 

Ϯ ȴᴖᶺ ӭ›ᾬ ד ὑ҃ Ьכצ 

Ὲ Ȳᶾ ᵉᶝѠ 5G SAϷỮ∕ᵉ∂ȴ 

ӑẃȲԓ ₇ Ꞌ Ḕ сȲ֪ױ ᴷ 

Ьצ ẁ П Ḗȴᵀ֯ᶾ ᾼ МϷ цᵅ

ᾼ Ȳ╝ᶺ ᶾ ◕֯ ҏ Ḇ ᴷӀ

ẁ ᶮц ȴ  
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 ҏȳ ἤṿӣ Ὅ ᶮ ạ⇔ 

Ӑ ҏ ạП ҭ Ȳ∂

ҏѠהПạứȳ ᷀ ᴕ ȳ ֕ иέȲѿᵂⱢ έ

֢ѻ ╜ ạứ П Ȳẁᶺ ᴕȴ 

Ϛ.  ҏᴕ ứ Ѡה 

(Ϛ)  ҏ ạПᴕ ҭ  

ᾙ П ἘҔᵶ ҏȳװ ӻὔ(secondary trade)ȳ

ן֫ ‒Ṷ Ẇ П ▐ ȴ ᾙ Пӭ

Ɫ Ṝ ṿӣ (efficiency) ᵓ …Ϣеӂ

(equity)34ȷẔМȲ ҏПᴕ ứ Ѡה ȴ

Ȳ֢҅דὑ1980נ ֵ ậ ▲ạ(beautycontest)Ȳ

С ȴ ạᴕ Ḗ ᴯПԍ ȳ

ϩȲӑӇ Ӏ ạ Ӣ йП ȴ╝1990҅ד

∟Ȳ֢ ậὁ ạ(auction)35ȲӦӀ ạḟ

ứ Ȳ Ӏ Ὼὑᶙԓ ᾨȲ⁄

ч П ӣ Ȳṳ ᴩ ֥

(economic efficiency)Пᵓӣ36ȴ ᴩ ‒ὢ П

Ӈ צ ѹẓ֮֝֯צ в ҃ṿӣП ἤȲẓ

Ӏ ϩ П ‒Ṷ צ Ӧ / Ҝ/ ὁ

ч ᾨᴩⱢ Ӏ Ϥ П ֪Ȳ ᴖ ᵅӀ

ᾨȷѹӦὑ ‒Ṷ ậ Пӭᾼ ṮѦ ᾨ῏

Ϥᴩ Ӏ ȲӑӇẓצṿӣ ḖȲҠ ᵅ ṿ

ӣ ȴⱢױȲ֢ ὑ ҏ ậֽ ϱ

(spectrum caps)ȳ’ (set aside mechanism)ȳ ẁὢ

(use it or lose it) ᾨ’ ạȲѿ’ ‒Ӏ ᾨ

ᵅ ҃ṿӣП֚ ȴ 

 

                                                 
34 Ể  (2020).Ӏ ᾼ ᾨ ạׁשέȲNCCỗ ṅשׁ ᵫ 
Ȳד1989 35 ᴫ װ ӣὁ ạ⇔Ȳ1994דȲּר FCCӣ∟ὑ֢ ☼ᴩȴShuner Hu1ȳ 

Ruhua Shi(2021).Analysis of Recent Development of Spectrum Auction and Forecast of Future 

DevelopmentȲAdvances in Economics, Business and Management Research, volume 203 
36 Ể  (2020).Ӏ ᾼ ᾨ ạׁשέȲNCCỗ ṅשׁ ᵫ 
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2 -7 ҏ ạ  

ẃ ȸGSAȳMFAȲӐ  

 

 

2 -8֪ ’ ӭ ᾼ ҏ ц ἤ ╟ 

ẃ ȸӐ  

 

(ϡ)  ὁ ạ⇔Пᴕ  

ֽ›Ἤ Ȳὁ ạ⇔Пѻ ӭ ╥ с ṿӣ Ȳ

Ḗצ П צ и ȴ ὑ Л ȳὁ ῏ї

ȳӀ ֪ Ȳὁ ạ⇔П ӼҠ ṿ
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ӣ П ‹ȴӭכ ѡӐцМ ҵȲ֢ Єֵ ӣӀ

ạ ứ ȴ ῏ ҏ ֵὁ ạ⇔ȲẂ

ֽ ὁה (English auction) ᴩֵ ᷾װ Ȳ᷾ ῏֣ϱ

Ғ (upward auction)Ȳ ∟ҏ ῏ᵛ Ȳẓצ ὔ

ѹᵓὑ ѠП 37ȷ ὁה (Dutch auction) ה

ὁ чȲד ᴩ֣ϯὁ (downward auction)ȲӦὁ Ѡ

ứ Ở Ȳ ὁ ᴩϯ Ȳ᾿ᴟצ

ắϢ ѿ 38ȷ Ϛ ⅔ὁ (first price sealed 

bid auction)ḕᴯὁ ῏ ᴩϚװ’ ҏ Ȳ ∟ ᴩ

Ϛ ⅔ȲӦ ῏ ȷ ὁה (Vickery auction) Ϥ

ӐПכ ἘȲӦҏ ῏ќҀװ ҏ ῏ ҏП

 39 40ȴẔМ ПҠ ֪І᷾צ ϢП ậ М

῏ќҀП ȲӦὑ ὁה П᷾ ד῏ ὑ ὁה

ậḆֵ (Ẕ҃᷾ ῏ҏ )Ȳ֪ױ ᵅὁ

П ᵓ῏ ẹ41Ȳṿ ῏ќҀП Ḇ ֥ṿӣ ȴ 

1. SMRAạ⇔ 

Ṽ › Ȳ1996דҭОᴵ Robert Wilson  Paul 

Milgromắ FCCỗ Ȳ ὁ ạ⇔Ȳṳѿ֝Ḕֵ

ὁװ ḟ ֥ П Ȳױᵛֵ

֥֫ϱс ὁ (Simultaneous Multi-Round Auction, 

SMRA)42ȴ֯ SMRAạ⇔МȲἬצ ◕Ꞌ֝ ᴩὁ Ȳ

῏Ҡ ◕43ȷ Ἤצ ◕Ꞌӑҏ

ҏ Ȳ ὁ Ở ḇ44ȴױᾎצ ᵅ ᵓ῏ ẹȲѿ

ḟ֢ ◕ὑ֢ ῏ ЛϚȲ⁯ϭФⱢ ҅Ѡ П

                                                 
37 ӭ› ὁ ῏ֽebayֵ ӣ᷾ױ  Ȳה
38 ֝ ᴯֵצ ắϢ Ȳ⁄ѿԒ᷾ ῏Ɫ  
39 ╓ ϚȳЛҠи ₇Пὁ  
40 Ứ (2013).ѿὁ ᶝ иέ ϡ П Ȳ Ӵү Є ЁѤЏ Ṇ

Ђ ѝ 
41 ╓Ӧὑ Л Ȳὁ П ῏ἏἏЛ҅ῶ П ȲᴖⱢ ᴷ П

ȴ֝ Ȳ ⅔ ạ⇔ Ғ ὁ῏ П Л  
42 ҭОᴵ Robert WilsonPaul MilgromȲṳ֪ױ ד2020 ṙ  
43 ֽ Ὠὁ ḇ ₇ḥצ ҏἨ ҏ ᵅὑ Ȳ⁄ П 

᷾ ῏ ╥Ӈ ѿ П ϯ ₇ 
44 ḙ ȳ Ϣ (2018). ὁ ạ⇔П ֫ ȳ╜ ṅȲϢѝцῂשׁ דּ

ґ 
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ἤȷⱢӭ› ӣП ạ45ȴ ᴩ Ӏ Ḗ

ϱс ȳ ӭ֪ ᶾ Ḕᴖ ᵅ

ḖȲ ‒ ὁצ῏ ֵ ◕П Ḗ46ȴᴖ֯ SMRAạ⇔

МȲ ὁ῏ ᾎ ᴩ ֥᷾ ȷ…֪Ɫ ὁ῏ὑ֢ ҏ

ᾎ ῀╥ᵡ ֝ ὁ Ẓ ӭ ◕47Ȳ╝ ᾎ

ѿ ֥П ֥ ҏ ȷṿ ὑ’ׂȲ֝ Ӧὑὁ

ứ Ὠ ᾎч╣ ◕ ֥П Ȳ ᾎ Є 48ȴ 

2. CCAạ⇔ 

Ɫ ḟ SMRA ᾼ ạȲצ ῏ ҏ ֥ ὁ

(Combinatorial Clock Auction, CCA)ȴCCAП᷾ ạ⇔

Ɫ Ȳ֢ ‒ ῏ иᵑῶӱ֢ᵑ ◕ȳ ֥ ◕П

᷾ 49ȴ ẂᴖṕȲ װ█ צ AȳBȳCϮ

◕Ҡ Ȳ⁄᷾ ῏ ѿиᵑ AȳBȳCȳABȳACȳ

BCȳABC ֥ҏ Ȳṳ ҏ ȴӦὑ ◕ ֥ ᷾

῏П ὨȲ╝ ֥᷾ П Ҡ Ϛ ◕П

Ḇ 50ȴ 

 

ῶ2 -4 ֥ ӱ  

 

ẃ ȸӐ  

 

ẃ ȸ ḙ ȳ Ϣ (2018) 

                                                 
45 Melissa De Witte(2020).The bid picture: Stanford economists explain the ideas behind their 2020 

Nobel Memorial Prize in Economic SciencesȲStanford Report 
46 ẂᴖṕȲ װ█ Ҕᵶ725MHz-735MHzȳ735MHz-745MHzẒ ◕Ȳֵ ◕ Ḗ

῏Ҡ ֝ ὁ Ẓ ◕Ȳѿ Є ȴ֯3Gὁ Ȳ֢ ֵ б ῏ὑ ὁװ М

᷾ Ϛ ◕ ֥Ȳ╝ ὁ ֵ ◕П Ḗȴ 
47 › ד ◕ ẂҵȲỮҔᵶ ᵅ П ȴ 
48 ḙ ȳ Ϣ Ȳ ὁ ạ⇔П ֫ ȳ╜ ṅȲϢѝцῂשׁ דּ ґ

(2018) 
49 ֝ ѿ725MHz-735MHzȳ735MHz-745MHzẒ ◕ ẂȲSMRAạ⇔ϯȲ ῏ и

ᵑ ᴩẒ ◕П᷾ ȴ иᵑⱢX1ȳX2ȴ֯ ֥᷾ ϯȲ ῏ ᴩX1ȳX2᷾ ҵȲ

ӼҠ ᴩẒ◕ ֥ X3᷾ ȴ 
50 ḙ ,Ϣ (2018)Ȳ ὁ ạ⇔П ֫ ȳ╜ ṅȲϢѝцῂשׁ דּ

ґ 
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ѿϱⱢ CCA ֥ П ЮȲ ϱӦὑ ԝ ֵ֥

аП ἤȲṳⱢ ᵍ и ◕(Ἠ ) Ϣ ȲCCA ạ

⇔П ỮиⱢ ȳ ҉ȳ Ϯ ◕Ȳ☼ ֽ

ϯ: 

(1) ◕ 

ױ ◕ ◕ ֥ⱢϚ ᵑȲṳ ᴩֵ ᷾װ

ȴӭ›ḟứ᷾ ῏ὑ֢ ᵑМи П ◕ 51Ȳ

ὁ ѻ═ ᴯ52 еᵫ53 ֢ ᵑМ Ϛ ◕ Ȳ

֝ ֢᷾ ῏П Ȳ ╥ᵡצ ᵑצ

◕ Ḗ54ȴ צ ḖȲ⁄ ᴩϯϚ ᷾ Ȳṳ

Ḗ ᵑ ᴩҒ Ȳ᾿ᴟ ḖЛ֯׀

ⱢѦ55ȴ 

(2) ҉ ◕ 

֯ ◕ ḇ∟Ȳ ϱ֢᷾ ῏Б

֢ ᵑ Ḗȳ ֯ Ȳṳ ױ ᴩ ҉

◕Ȳ ҏ ◕ӑ ҏ П᷾ ֥56ѿ ᵍ

ᵍ и ◕(Ἠ ) Ϣ П ᶮȴӦὁ ѻ═

ᴯ ҏ ȳ ҉ ◕Ἤ᷾צ ֥МȲ

᷾   ЄП ֥Ȳѿױḟứ֢ ᵑП ῏

◕ ȴױ ◕П ὁה

ӐПכ ἘȲӦҏ ῏ќҀװ ҏ ῏ ҏ

П  ȴ 

Ӧὑ ѿ ה ῏ Ҁ  Ҡ

Ӣ ᵅП ᶮȲ֪ױ CCAạ⇔Ữ ứ

ї ȴ Ẃᴖṕ ὁװ█ Ԛצ X1ȳX2ȳX3᷾

Ϣ ᷾ Ȳᴖ X1᷾ (A ◕+B ◕)Ԛ 50аȴ

                                                 
51 ẂᴖṕȲ A ᵑҔᵶ725MHz-735MHzȳ735MHz-745MHzȳ745MHz-755MHz 3

◕Ȳ⁄֢ ῏ᾨậA ᵑҠ П ◕ ȴ 
52 Ɫѻ  
53 ӼҠ ѿ ᵂ иȲϚ вֵצ ◕ȴ 
54 ẂֽA ᵑМ3צ ◕ȲᴖӧȳϛȳѶеҨП᷾ ֥ꞋҔᵶA ᵑМП2 ◕Ȳṳ

ѿеᵫП Ἥ A ᵑП ◕Ȳױ A ᵑᵛⱢצ Ḗȴ 
55 ϱⱢṮѦ ȲҠװ ϱװ ȴ 
56 ⱢṮѦ᷾ ῏ὑ ◕ ᴩ ἤ᷾ ȲҠ ḖⱢ ᷾ ֥ќҀ ӣȴ 
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ᴖ X2᷾ A ◕ 50аȳX2᷾ B ◕ 50аȴ⁄

ױ X2 X3иᵑ ѿ 0аП ה װ) )

A ◕ B ◕ȴ ὁכ ᵅҵȲẒ

◕П Ԛ 0 а ὑ X1 ᷾ (A+B) ◕П 50

а(ᵛ X1ᾼ ќҀ Willing to Pay, WTP)Ȳᵛ

ὁ ӑ צ ȴ 

 

2 -9 CCAạ⇔ϯ‍ ứ ї ה Ẃ 

ẃ ȸӐ ᵂ 

 

ױ֪ CCAạ⇔ Ϥ ứ ї П ἘȲḂӦϮ

Ḕ ᴩȴ ϚḔԒ Ἤצ ї ȲӼᵛậ

Ἤצ М ὁ П ֥Ȳṳ ’֢ ◕

П  Лᵅὑӑ ќҀП  ȴ ϡḔ֯

ֵ ї М ậ Њ Ȳױ Ҡ ֯׀ Ғדֵ

Ɫ Њ П Ȳ֥֪ ױ ∟Ữ ϮḔȲ֯ ֢

Њ П МȲ ậѩẂ Ὼ ה П ȴ57 

 

 

2 -10 ứ ї Ἐ 

ẃ ȸӐ ᵂ 

                                                 
57 Stephan Knapek ,Achim Wambach(2013) . Strategic complexities in the combinatorial clock auction 
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(3) ◕ 

֯ ҉ ◕ ḇ∟ȲCCAạ⇔Б ᴩῴḔ ȴ

֢᷾ ῏Б ῀֢ ᵑ ◕ П Ὠȴԛ

ױ ᴩ ◕ Ȳѿ ᴩ ȴ58 

Ӧὑ CCAạ⇔ Ȳ ϢП   Ȳ ϱ

ὑ CCAạ⇔П᷾ Ϣ╥ᵡ ἤ Ữצᾨ ȴ

Ẃֽиέ OFCOM 2013ד ᴩП CCA 4G

ὁ Ȳ (National Audit Office) Ɫ EE

ThreeẒ еҨὑ ◕

Ȳֻױ Ҡ ᵅCCAạ⇔ ◕П ȴ

ҵȲױ ạȳạ⇔ ὑ Ӽṿ᷾ ῏ ѿạứ

ꞋⱢ CCAạ⇔П 59ȴ╝ ῏60Ἠ

еҨ SpecureꞋ∂ ṿӣ CCAạ

⇔Ȳ ֯ ứ ◕ậ ⇔

(aggregation risk)ȲỞ∂ ṿӣ CCA ạȴᶺ

ṅӼשׁ Ɫ SMRAБ Ὼ и Ὠȴ 

3. SCA CMRAạ⇔ 

Ϡ SMRA CCA ạ⇔ҵȲсᶧ ὁ

(Combinatorial Multi-Round Ascending Auction, 

CMRA)ӼⱢ ϱ ṓПὁ ѠהȴCMRA ὑ

CCAП 61ȲӦО (Danish Energy Agency, 

DEA)ỗ еҨ DotEcon Ltd Ȳṳὑ

Оד2016 1800MHz ὁ Мṿӣȴ 

CMRAạ⇔ CCA֝ ậ ◕ ᴩ᷾ ȲẔ

CCAạ⇔П ᵑ֯ὑ CMRAע CCAП ҉֫

֥Ȳṳб ᷾ ῏֯ ◕ ᴩ‍ ἤҒ

                                                 
58 Jozef2(2020).Spectrum Auction formats ï SMRA vs. CCAȲSpecureȴ

https://specure.com/spectrum-auction-formats-smra-vs-cca/( ∟ 2024/6/24) 
59 National Audit Office(2014).4G-radio-spectrum-auction-lessons-learned 
60 ẂֽGeoffrey Myers(2023).Learning and governance in spectrum auction design: lessons from a 

small islandȲLondon School of Economics & Political Science 
61 Geoffrey Myers(2023) . Spectrum Auctionsȴ ∟ 2024/12/3ȴ

https://eprints.lse.ac.uk/118245/1/Myers_spectrum_auctions_9_choosing_an_auction_format_publishe

d.pdf 

https://specure.com/spectrum-auction-formats-smra-vs-cca/
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ȸӼᵛ᷾ ῏֯ ◕Ȳ ὁ ѻ ᴯ

еᵫ֢ ◕П Ϛ ҵȲ᷾ ῏ҫҠ ᴩҒ ᷾

Ȳ᾿ᴟЛ֯׀ ḖⱢѦȲѿậ҅ CCAП ҉

◕ȴ 

ẂᴖṕȲ Ԛצ 6 ◕ẁὁ Ȳṳצ 2 ᷾

῏ ᷾ ȴẔМ1᷾ ῏ Ɫ█ ◕ аȴר30ּ

ὁ ѻ ᴯΩӁѿḕ ◕ аר10ּ ὁȲḕ Ғװ

а(ᵛר10ּ ἤ )ȴ ѻ ᴯΩӁ Ɫ 20

аרּ (ᵛ 2 )Ȳ█᷾ ῏ ῶ

(Ẃֽ 4 ◕)ҵȲӼ ֢ ◕ ᴩҒ ᷾ (Л

ѻ ᴯὑ ◕ḕ ПҒ )ȲẂֽ

ẔМ 2 ◕Ғ аȳẔМר10ּ 2 ◕ЛҒ ȴ 

ὁ ѻ ᴯ ═ ᴩ֢ Пװ ἤҒ Ȳ᾿ᴟ

Л֯׀ Ḗ(ᵛ Ḗᵅὑ 6 ◕)ȴ

ױ ѻ ᴯΩӁП ἤ Ɫ а(ᵛר30ּ 3

)Ȳᴖ 2 ᷾ ῏П ḖⱢ 5 ◕ȴױ

Ғ ᷾ П ҒϤ ◕П Ȳ

  Пи Ȳᴖ Ԋ CCAП ҉᷾

◕Ȳ֝ CMRA ậ Ϛ (ᵛ᷾ ῏ќҀᴞṝП

᷾   )ạ⇔ȲӦὑ CMRA ◕Л֯׀ CCAП

⅔᷾ Ȳ֪ױ ю᷾ ῏ПЛ ứἤȴ62 

ᴖ ὁ (Simple Clock Auction, SCA)⁄ ὑ

ὁ ạ⇔М ПᶮהȲ ֥‍ ȳ̔‍Ф

₇П ◕ὁ ȴѿὁ ѻ ѠΩӁ ὁ ḕ

Ғװ Пᶮה ᴩȲ᾿ᴟ֢ ◕Ӧ Ϛ᷾ ῏ ҏ

ᵛΩӁὁ ḇȲ ῏ќҀ ϡ ȴ63 

(Ϯ)  ẁ ӂ Ἠṿӣ’ ד ạ⇔ 

ṓᾼ ẁ ӂ ạҔᵶ ϱ ȳ ᵅ’

ȳ ᴯ ȳ ẁὢ Ȳ ᴕ ‒╜ ѿ
                                                 
62 Bernhard Kasberger, Alexander Teytelboym(2024) . The Combinatorial Multi-Round Ascending 

Auction 
63 ACMA, About spectrum auctionsȴ ∟ 2024/12/3ȴ 

https://www.acma.gov.au/about-spectrum-auctions 
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֥ П ╟ȴ֢ ╟иᵑᴕ ᾼ цҠ ᴩ и

ᵑ Ὑֽϯȴ 

1. ϱ  

ⱢṮѦ ⇔ МȲ и ạ Ϛ Пצ═῏

ϱ ȲϭиⱢ ϱ (ᵛ ạ)ȳ ϱ (Ɫᴕ Ẃ

ҵ Ԉᾼ ạѠה)ȳ ạ ứ ◕(ЄֵⱢᵅ )ȳֵ

◕֥ П ếϱ Л֝ ạѠהȴ 

ӭ›ּר ȳ ȳ ȳ ☺цᶺ Ꞌצ ᾼצ═

ϱ ứȲϱ ◕ ἤц֢ Ӏ ᾨ ᶮ֢

Л֝ȴᶺצ ֯ɞ ṿӣ ᾎɟМ ứȲ

1GHzȳ3GHzȳ6GHz ѿϯЛ 1/3Ȳ24GHz ѿϱЛ

2/5ȴ 

2. ᵅ’  

ᵅ’ ϱ П ἘדᴿȲ ’ Њ₤Ἠ

῏П ᵅ ◕Ȳ ═ ᾨȴӭ› ȳ ȳ

Єᵓȳ ᴫ ȳ ᵌ צ ứ ὁ ᾼ ᵅ’

Ἠ ֥֫ȴᴖᶺ ӭ›ṳ ứ ῏ϯ

’ ȴ 

ѿ Єᵓ2018דП5G 700MHz ◕ὁ ⱢẂȲӦὑᵅ

◕ ֯ ∂ ПϢЀ ֮ ϱẓכצӐ Ȳ

ᴕ ᵅ ◕Ẕ҃ ֽ800MHzȳ900MHzᶁБ С

׀ ῏ṿӣȲ Єᵓ ‒ѻ ᶝ(Autorità 

per le Garanzie nelle Comunicazioni,AGCOM)Ɫ’ Ϛ

ứѩẂ700MHz ◕ ẁ ῏ṿӣצᵗὑ‚

ᾨṳ’ ῏ᵓ ȴ 

AGCOM ֯ ḟứד2018 703-733MHz(ϱᴩ )ȳ758-

788MHz (ϯᴩ) ᷾Ϥὁ Ȳṳ ӣ SMRAὁ ạ⇔Ȳ

йиⱢ6◕2x5MHzи Џȴᴕ ЄᵓϮЄᴩ

‒ Telecom ItaliaȳVodafoneȳWind Tre

֥ ᶮȲAGCOM ḟứ ạ Ϛ ֯1GHz ◕ѿ

ϯ(Ԛ2צx95MHzП )ᴟֵ 2x30MHz и ЏП
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Ȳṳ֯700MHz ◕’ 2x5GHzП ẁ ῏

Ἠṿӣȴ64 

Єᵓ ‒Ӏ Ӕ ‒ ẆȲWind 

Telecomunicazioni  ᴂế ῖІеҨ3 ItaliaП֥Ẇ

 ӴWind TreПכ Ҕᵶ ҏ и 65ȴ֯ױ￼ ϯ

ᾎ ‒ Iliad(ᵛ Free Mobile)֯ ЄᵓכӴІеҨ

Iliad Italia ן Wind Tre ҏП ц и ֮ү66ṳ

700MHzὁ ȴ 

֯Ӑװὁ МȲ צ Iliad Italia 2x5GHz ῏’

◕П ὁȲ֪ױѿּ6.76פ аПἉ ȴ67 

3. ᴯ  

ӣѿ’ П ҏ ֥ ȲITU ֢◕

Ӽצ ᴯ П∂ ȴᶺ ᵛ ᴕ ITU ד ∂ Ȳ֯

1800MHz ◕Ɫϱϯᴩ֢10MHzȷ3500MHz ◕Ɫ

10MHzȷ28000MHz ◕Ɫ100MHzȴ 

4. ẁὢ  

Ɫ ᵍЄ₤ ῏ Ӏ Ȳ ứ ẁ

ὢ ц ᵅṿӣ ȲѿṮѦ ȳ

ᾨҒ ‒ цȴᶺ צ ц П Ȳ

ᾎṮѦ Л ṿӣȴ 

(ҳ)  ITU ן П∂ 68 

ҏạ⇔ḟứ П Ȳᴖן ḟ

ứ Ɫ ќҀП ȲẒ῏Фד ᵀЛᶙ

                                                 
64AGCOM(2017) . Allegato B alla delibera n. 89/18/CONS 
65 European Commission(2018) . Mergers: Commission clears acquisition of sole control of Wind Tre 

by Hutchison, subject to conditions 
66 ֝ Ӧὑ2G ᵛ ᶰȲIliad ItaliaЛᴞ∂2G ȲẔṿӣ῏ѿ в ᶮהṿӣWind 

Tre ᾿ᴟ2022ד Єᵓ2G ȴUniverso Free(2018) . Iliad non installer¨ una rete 2G in 

Italia, ma user¨ quella di Wind Tre in roamingȴ ∟ 2024/12/3ȴ 

https://www.universofree.com/2018/02/14/iliad-non-installera-una-rete-2g-in-italia-ma-usera-quella-di-

wind-tre-in-roaming/ 
67 di Paolo Anastasio(2018) . Asta 5G. Le reazioni di Wind Tre, Iliad, Vodafone e Timȴ ∟

2024/12/3ȴ 

https://www.key4biz.it/asta-5g-le-reazioni-di-wind-tre-iliad-vodafone-e-tim/233575/ 
68 ITU(2016). Guidelines for the review of spectrum pricing methodologies and the preparation of 

spectrum fee schedules 



Ḗц ₤∂  
 

 

 

   29 

ԓ֝דȲ ԒȲ ԓ ҏạ⇔ Ӧ ▲ạ

֣ὁ ạȲṳצ SMRAȳCCA ạПṿӣȴ ὁ

ạ֯ ᾨ῏ȳ › ϯỞ ȴѹю

ὑ ‒ ạ⇔ȳӀ ᾓ ╜ ḖЬ ӣ

▲ạ(Ἠ ╓ ạ) ᴩ ӣᴩ ȴ

ϡȲ ạ⇔ ן ӑӇᶙԓ֝דȲ ẂᴖṕȲ ậ

ὁ ạ⇔П ȲЬҠ ╜ậᴩן Ȳ֪ױ Ϛ

ὁ Ҡ צ ן ȴITU ạПן

иⱢᴩ╜ ן (Administrative Mechanisms)69ȳӀ

ן (Market-based Mechanisms)Ȳᴖ и Ҡ ậᴩ

╜ Ӏ ן֥ ȴ 

1. ᴩ╜ ן  

ᴩ╜ ן ϭиⱢן֫֯ס ӐПכ

(spectrum management fees) ӣ (spectrum 

usage fees) ȴ ПӭᾼⱢ

Ἤ ᾼ᾿ ế Ӑȷכ ӣ ϭ Ɫ

 (spectrum resource rent)Ȳ ᴿὑ ᵑе ȲӭᾼⱢ

’ ṿӣ῏צ ᵓӣȴ֯ ӣ ϱȲ

Ҡ ậᴩ╜ ֪ứ (Administered Incentive Prices, 

AIP)Ȳ П Ӑ70ȲἨכ ӣеהȲITU

∂ еהⱢ ứ =(֮ Ὲ Ἠ / ậ

)X(֮ … X ֮ү … / ‒Ṇ

ῂ … )X( )Ӑ)Xכ Ḗ… )Ȳḟ

ứ ṿӣП ȴ 

2. Ӏ ן  

Ӏ ן ⁄Ҕᵶῴ ӻὔП ὁ Ӏ װ

Ӏ Пӻὔ ȴֽ›Ἤ Ȳ ὁ ╥ӭ›

ϱ ӣᴩ ҏѻ☼ạ⇔Ȳ ϢἭ

ᵛⱢ ПӀ Ȳ Ӏ ạП ᴩȲ

ϱ צ ӣȴ 

                                                 
69 ѝⱢ ạȲ Ɫ ᵍ ạֽὁ ȳ ▲ ȲӐ (Administrative 

Mechanisms) Ɫᴩ╜ ן ȳᴖ(Market-based Mechanisms) ⱢӀ ן  
70 ITU.(2017).Spectrum Pricing- Administered Incentive Pricing (AIP) 
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ITU ∂ Ȳ ῏ḟứ ӣ и ȳӣ

ȳ ạȳן ȳ ҃ṿӣ Ȳ ᴕ

ȳ֢ ן◕ Пẓ ⁄ ӭ ȳ

ᵂἬ  ȳ ẁ Ḗȳᶾ ȳБ П

═ ṿӣ ȴITU ֢ ứ ѠᾎП ֽ

ϯῶȴ 

 

ῶ2 -5 ITU ₤ 

Ѡה   

Ệứ ӣ 

ὑ

Ὲ Ȳḟứ ṿ

ӣП  

 ̧ Ҡ֝ ӣὑἬצ

ṿӣ῏(еԚ/ṂϢ) 

 ̧ ∂Ӵ ӣ ₤ 

 ̧ ὔὑ ╟ 

 ̧ ᾎч╣  Ӑכ

 ̧ ᾎч╣

ṿӣ῏П ἤ 

 ̧ ṿӣ ᾎ

ṿӣ  

 

ѿ ӐⱢכ

Ȳḟứ ṿ

ӣП  

 ̧ ᵓὑ ṿӣ῏ 

 ̧ ן ạ  

 ̧ ṿӣ ᾎ

ṿӣ  

 ̧ ᾿ Ӑכ Ӑכ

 

 ̧ ᾎ Ӧ

ҏ  Ϥן╜

ӣ -ᴩ

╜ ֪ứ  

ѿ Ӑכ Ἐ

ӣ 

 ̧ ҏП ӣ ῺӀ

 

 ̧ ‚ צ ᵓӣ 

 ̧ Є иέ 

 ̧ ὑ ᾨ ◕ṿӣ 

ӣ -

ӣеה 

ѿ ӣеה

 

 ̧ ‚ צ ᵓӣ 

 ̧ ֫ן иכӐ(‍ѻ ӭ

ᾼ)71 

 ̧ ѿеהῺᴿӀ צ

⇔ 

 ̧ Ҡ Л ֥Ἤצ ◕ 

ᵓ ∟  

ѿ ṿӣ῏ןϤ

Ɫ Ȳ

ṿӣ  

 ̧ Ӑכ ד

 

 ̧  

 ̧ ӣ דϤן

П ṿӣ῏ 

 ̧ ᾎ  

 ̧ ᴿὑ  ן

ẃ ȸITUȲӐ  

                                                 
71 Ἤצᾼן Ꞌצᵗὑ֫ן иכӐȲױ ᵑ ц…ӦὑITU∂ П ӣеהȲҔᵶ

…Ӑכ ȴ 
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ϡ.  ἤṿӣ Ὅ ᶮ ( Ԛӣȳ ẁṿӣȳװ ӻὔ) 

ἤṿӣиⱢẒ Ȳװ Ϛ Ɫװ ҏ ◕ᵛ

П ἤṿӣȲҔᵶᵍ ◕(Unlicensed band)ֵὢ

Ԛṹ ◕72ȲӼᵛ ҏ ◕ӑ С Ϛὢ ᵑἨ Ϛ

ṿӣ῏ ҃ṿӣП ᵓἨᵓ ȴ ϡװ װⱢװ ӻὔӀ

П ἤ ὍȲҔᵶ ẁṿӣȳ ȳ ȳ
73ȲӦὑᶺ ◕(ֽWiFi)П ạБד

כ Ȳ╝Ӑ ὑ ҏ ◕Пֵὢ Ԛӣ ◕

װ ӻὔӀ П ἤ Ὅȴ 

(Ϛ)  Ԛӣ 

ԚӣἨ ԚṹȲֵ╓Л С Ϛὢ ᵑȳ Ϛ

ṿӣ῏ ҃ṿӣ П ᵓἨᵓ ȲҔᵶ ẁṿӣȳ

ȳ ȴGSMA ⱢȲԓ П═  כ ṿ

֢ Ḇֵצ Ḗȴ Ȳ ῈṜ ẁ

ӣᴩ ṿӣ ẃ ᵺ ȴ Ԛӣצᵗὑ ӣᴩ

П ṿӣ Ẕ҃ὢ ᵑԚ׀Ȳ ṿӣ
74ȴ ᴩ Ԛṹ ᴕ ᶾ ҠᴩἤȳӀ ֪ ▐

П ȴ 

(ϡ) װ  Ӏ  

װ Ӏ Ȳ╓ ҏ Ȳ ứṿӣ῏ ҃ṿӣ

П ᵓȲ ứṿӣ῏ԛб ҃Ϣṿӣȴ װ Ӏ Ṽ

ứṿӣ῏╥ᵡ’ ṿӣȳ ԉ иϭиⱢ ᴞ

Ԛṹ75ȳ ȳӻὔȲб װ Ӏ Пצ֯׀ᵗὑ

С ϯ ṿӣ῏Ȳ‚  ϵצ ᵓӣȲ

װ Ӏ П Ь Ȳ ITU Data Hub Ȳ

ԓ Ԛ31.1%צП Ὅ װ Ӏ ӻὔȲ װ

Ӏ ᾼ ֪ ֽϯȸ 

                                                 
72 v Л Ϛὢ ҃ṿӣȴ 
װ 73 ӻὔֽ ẁṿӣȳ ȳ Пӣ ֢ ὑ ҏПᾎ√ứἤ( ȳᾬ ȳ

ᾬ צ( ȴ 
74 GSMA(2021).Spectrum Sharing 
75 Ɫ ᵍ Ȳ ὑ ∟ԛ ᴩԚṹȲ Ɫ ᴞ Ԛṹȴ 
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1. ṿӣ Ὑ  

Ӧὑ ᵓӣ ♄Ҡ ӢД Ȳ ᴩ ṿ

ӣ Ἠ ԒṿӣПὙ ἤȴ∂ ὑб ♄ᵓӣ›

Ԓ ᴩכӐ иέȴ 

2. ự  

Ҡ Ғ ӻὔПЛ ứἤȲ

װ Ӏ Ӣȴ 

3. ӻὔכӐ 

ӻὔכӐҠ ‒Ӏ Ȳ∂ б Ϣ

ȲẦᵗ֯׀ ᵅṿӣ῏ ПӻὔכӐȴ 

4. Ӏ ᾨ 

Мȳ ᾨ῏֥ᵂꞋҠ ‒Ӏ ᾨȲҠ

▲ ‒Ӏ ῏П ֥ᵂȴ 

5. ӻὔ Ӣ ӣП  

∂ װ Ӏ ạ⇔ ן ӻὔ Ӣ

ӣП 76ȴ 

  

                                                 
76 GSMA(2022).Best Practice in Mobile Spectrum Licensing 
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 ѻ ц ҏạ⇔ 

Ϛ. רּ   

(Ϛ)  ‒Ӏ ᾓ 

רּ Ё֮ 937.261פּ ӂѠеṭȲϢЀ ⱢḕӂѠפּ⇔

еṭ38ϢȲ֝ 82.2%ПϢỰᴰὑצפּ ȴ 1,330

а77Пרּ ‒Ӏ ȴ 

רּ ‒Ӏ Ɫ1330 а78Ȳרּ ӣљ Ȳ2008ד

ᴟ2023דП15ד Ȳּר ӂᶁ♄ ᴩ Ӧḕ

100ϢМ8.7Ϣϱсᴟ185ϢȲ ҏ ⁬ᾼϱс 79ȴҫ

ᴞ2018דᴟ2023דП5ד Ȳּר ᴩ ц ᵅӣ

Ϛ Іὢ ᴾ GNIᴞ0.62% ϱсᴟ0.76%ȲⱢѻ

Мю ӑᵧ ϯ ῏80ȴ 

 

ר11ּ- 2 ḕᴍϢӂᶁ♄ ᴩ  

ẃ ȸITUȲӐ  

                                                 
Ẕ҃иέצ 77 Ɫּר Ϥן‒  аȴPetroc Taylor(2023).Telecoms in the Unitedר3320ּ

States - statistics & factsȲ ᴞstatisticsȴ 
Ẕ҃иέצ 78 Ɫּר Ϥן‒  аȴPetroc Taylor(2023).Telecoms in the Unitedר3320ּ

States - statistics & factsȲ ᴞstatisticsȴ 
79 ITU, Active mobile-broadband subscriptions. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=11632&v=chart 
80 ITU, Mobile data and voice low-consumption basket ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=34618&v=chart 

https://datahub.itu.int/data/?i=11632&v=chart
https://datahub.itu.int/data/?i=34618&v=chart
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(ϡ)  ᴩ ‒ ᾓ 

רּ ѻ ҳЄԓצ Пᴩ ‒ Ҕᵶ

AT&T(ӀҜ 29.62%)ȳT-Mobile(ӀҜ 32.29%)ȳU.S. 

Cellular(ӀҜ 1.03%) Verizon Wireless(ӀҜ 37.06%)ȴ
81֝ רּ ӂᶁḕ ᴩ ‒ Ҡὑ1-6GHz

181MHzṳὑ ᴏᾌ 1,426MHzП ȴ82 

(Ϯ)  Пᾎạ  

ӭ›Ȳּר П Ӧ ὑ (Department of 

Commerce, DOC)П ‒ ᶝ (National 

Telecommnication and Information Administration, NTIA)

ṩ ỗ (Federal Communications Commission,ѿ

ϯ FCC) 83ȴ ṳ Ӧ ỗ

(Interdepartment Radio Advisory Committee, IRAC)84 ᴩ

╜ Ṷ ПẦ ȴNTIA ѻ ṩ╜Ἀ ᴯ

(Ẃֽ Ṷӣ ȳּר ṩ Ὲ ȳּר ṩ ▲ᶝ)ṿӣȲ

ᴖ FCC ѻ и ῶ 85 ‍ ṩṿӣ(Ẃֽ֮

Ѡ╜Ἀȳ Ϣȳ ӣ)86ȴ 

1. ҏ 

(1) и  

רּ ▐ ѻ ứὑּר ṩ ⁄

47 (Code of Federal Regulations 47)87ȴ֯ и

Ȳ и ῶṼ §2.105иⱢ ṩῶ ‍ ṩ

ῶȲиᵑ ὑ§2.106 4 5 ( и ◕

ὙԚӣ88)ȴẔМ§2.104 §2.106 ITU ԓ и

                                                 
81 Ahmed Sherif(2024). Wireless network operator subscriptions market share in the United States 

from 2011 to 2024, by quarter. ậᴞstastistaȲ2024Q2ȴ 
82 ∟ѿד2018 ᴩПὁ ȴ .(2023) ע ҅ ᾌ╜ ̠́

ᵫ  
83 Ь’ и и  
84 IRACⱢּר Пנ Ầ Ȳὑ1912דᵛ Ầ (FCC 1927כדӴ) 
85 Ӧ ϯЏ ᶾ ╜ е⅍(Office of Engineering and Technology Ȳ OET)ẁ╜

ᶾ ∂ ȴ 
86 FCCȲhttps://www.fcc.gov/engineering-technology/policy-and-rules-division/general/radio-

spectrum-allocationȲ ∟ 2024/6/24 
87 FCC ᾎ( ⁄)ӼứὑӐ  
88 Ä2.105(d)(2) 

https://www.fcc.gov/engineering-technology/policy-and-rules-division/general/radio-spectrum-allocation
https://www.fcc.gov/engineering-technology/policy-and-rules-division/general/radio-spectrum-allocation
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ῶ ⁄89 Ϥ Ȳṳ С FCCḆ П

Ὲ 90ȴ 

ϱȲ Ɫּר ӖᾼɦԚצ ɧȲ ṩ╜Ἀ

רּ҅ Ӗ ᾼἬצ Ȳѹ ṳӑ

ᾼ Ҝ Ȳᵀֵ ᾼԍ ὑ ϱ Ẕ Ɫԍ

ᾼ ȴẔМⱢϠ Ғ ᵓӣ ȲFCC 3.55-

3.7GHz ◕ ẁ е Ӗ ὢ (Citizens 

Broadband Radio ServiceȲѿϯ CBRS)ṿӣȲ

Ӧ Ϯ и ậṆ (Spectrum Access 

SystemȲѿϯ SAS)ּדᶾ ӣ ᴩ ◕Ԛṹṳ

ḟД 91ȴ 

(2) ὁ  

רּ ṩ ⁄ 47 §2.105 С FCCȳNTIA

Є Ὲ ȲҠѿ ȳ҃Ԛӣ Ѡה С ϚἨ

ᴯ92ȷFCC Ἇ ѿὁ Ѡה ᴩ Ȳ

Ẃֽ 2016 ᴟד 2019 Пד AWS-1(1700MHz

2100MHz) ȳ2008דП 700MHz ȳAWS-

3(1700MHz-1800MHz) ȴ ᾃ ᾼ╥

FCC ⱢϚ᾿ П ᴿ Ӵ ȴẔ

ὁ ϩⱢ Ϛ ֥ ᾎ

(Omnibus Budget Reconciliation Act of 1981) Ȳṳ

ὑ ȳ2015דȳ2012דȳ2009דȳ2006ד1997

цד  Ἃװֵד2022 FCCὁ П Ҡ ד ȴ
93 ᴖȲῺרּ֪ד Ṯ רּ ‒ ṿ

ӣᾼ Ȳטּ ᵑ╥ 3.1-3.45 GHz ◕ᾼṿӣ Ȳ

ᾎ ṳӑ ᴖṿ FCC ὁ П Ҡ ד ὑ

                                                 
89 (ѿ ᵧ )Ȳֽӑ ḂȲ ṩἨ‍ ṩṿӣꞋ ׂȴ 
90 47 CFR Ä2.102ȴ ẃ Cornell Law Schoolȴ 
91 FCC(2023). 3.5 GHz Band Overview 
92 Ä2.105(b) 

93 Congressional Research Service (2023). The Federal Communications Commission's Spectrum 

Auction Authority: History and Options for Reinstatement. 

https://crsreports.congress.gov/product/pdf/R/R47578 

https://crsreports.congress.gov/product/pdf/R/R47578
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ד2023 3ѣ 9ѡẞ ҷ Ȳצ ⌠ FCCὁ

ϩПד ᾎ цᵂᾎᴟЭЬׁ֯ש Мȴ94 

(3) ὁ ạ⇔ 
FCC ὑנ ד1994 ῏ SMRAạ⇔Ȳṳ

ԓ ᾛ Ȳӭ›Ьѿὁ Ɫѻ ҏᶮ

צȷṳה SMRAȳ ᴿὑ SCAạ⇔ᾼсᶧ ὁ

(Ascending Clock Auctions, ACA)ȳӦ╜Ἀ ᴯҏ

Пч֣ὁ ṳѻ ӣὑ цὢ ᾼ ᶧ ὁ

(Descending Clock Reverse Auctions, DCRA)ȳӭᾼⱢ

и ᴖ ϢҠצ═ ὁ  

ᾼ ֪ὁ (Incentive AuctionsȲ ὁϢ ҏ Ϛװ

ᾼ ὁ (Single Round Auctions)95ȴ 

רּ Ὼ (Auction107) 3.7GHz (Auction110) 3.45-

3.55GHzὁ ᶁѿ ạ⇔ ᴩὁ Ȳṳ и

Ȳ Ϛ ◕ ᴩ ᴖ ϡ ◕ ᴩᴯ

ȴ֯ Ϛ ◕ МȲּר ậ

сᶧᴖӑ ᴩ ҉ ◕ἨҒ ᷾ Ȳ ὑ SCAᶮהȴ 

2. ứ  

ֽ›Ἤ Ȳּר ѻ ὁ Пᶮה ҏȲṳѿ ὁ

Ṇ (Spectrum Auction System, ISAS)Ȳּנ ḕװὁ

ȴѿ2022965דGП3.45 GHz ἤṿӣ ⱢẂȲ

33 ᷾ ῏Ԛ23 Ȳ Ɫ224פϤּן аȷ֝רּ

Ȳ ϢỮצ═ ќҀ35ᴟ425ּרаП Ө ȳ

ד ȳ פּ ȴ 

3. ἤṿӣ-װ ӻὔ 

FCC ὑ2003דᵛ Ḃ ⁄ װ Ӏ Пᾎ 97Ȳ

Ϣצ═ צ вҏ (lease)ԓ Ἠ и

                                                 
94 DEFENSESCOOP (2023). Pentagon, telecom industry's battle over spectrum symptomatic of a 

troubled system. https://defensescoop.com/2023/07/31/pentagon-spectrum-access-5g-commercial/ 

95 FCC(2023).Auction FormatsȲhttps://www.fcc.gov/auction-formatsȲ ∟ :2024/6/26ȴ 
96 2021/10-2022/1 
97 FCC 03-113 

https://defensescoop.com/2023/07/31/pentagon-spectrum-access-5g-commercial/
https://www.fcc.gov/auction-formats
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ṿӣ (usage rights)П ᵓȲӦ FCC ᴩ ▲Ȳ֝

о Ἠ ạ ᵓ Пᴩ╜ ᶧȲѿ‚

צ ᵓӣ98ȴ 

▲ ֯ὑ ӻὔ╥ᵡ ֥е ᵓ ἤȳ―

ᵓἤ(Convenience)ȳӇ ἤ(Necessity)ȴе ᵓ ἤѻ

ᴕ ӻὔ∟ Ϛ ῏ צ═ ҜѩȲ ӻὔ∟

Ϛ ῏ צ═ Ὼ1/3 Ȳỗ ӻὔױ’

Ҡ‚ Ӏ ᾨȴṶ ϱȲFCC Ϛצ Ẓ

ᾼḟװ ạȲ Ԓѿ о ứẔ Ϛ ῏ЛҠ 1/3

Ȳԛ ╜ ￼ ứạ ֪І (Enhanced 

Factor)ȲѿѝԈ ▲ ứ Ԓᶧȴϭ֪ӻὔ

Ӂе ц ҵꜜ ṓȲ ᶧ Ṽӻὔ

⇔ᴖԛἋ Ἠ ȲϚ 180щȲЄפּ ☼ ֽϯ Ἤ

ӱȴ 

 

 

ר12ּ- 2 ӻὔц  

ẃ ȸFCCе ȲӐ  

 

                                                 
98 U.S. Government Accountability Office(2003) 
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(ҳ)  ӑẃ  

רּ נ ὁ П Ҕᵶ AWS-1(1710-1750MHzȳ2110-

2155MHz) ȳ 700MHz ȳ AWS-3(1695-1710MHz ȳ 1755-

1780MHz)ᶁиᵑБὑ2018דᴟ2024ד ῴװ ẞ

ȴ Ɫ ═ᴩ ‒ὢ ѹ FCCӭ›Ữ ᾎ ᴩ ὁ

Ȳ╝ FCCӭ›ѿ Ѡהб ═ ṿӣ ȴ

ᴖ2030דҿҢȲ2.5GHzȳ3.7GHzȳ3.5GHz ᴏᾌ ◕

Ӽ ῴװ ự Ȳự Ӏ ᾎạ

ᶮ ứ ȴҫҵⱢϠ‚ 6G Ȳּר ׄ

ԓ (United States National Security Council)ạứϠ6G

⁄ȴẔМҔᵶṿӣҠ‒ ᶾ ȳ Ὅה ȳׄԓ ἤ

ȷ֯ ṿӣϱȲ Ԛṹ Ԛӣȴᴖ

FCCӼБ 6G Ȳ 7-16 GHzᵂⱢ6Gѻ М

◕ ȲⱢ ›ếӑẃᾼ ╦ὢ ’ 12.2-12.7 GHz П

ᾼ Ȳṳ Ởׁשṅ12.7-13.25 GHz П ӣᴩ ṿӣ
99ȴ 

ϡ.  ѡӐ 

(Ϛ)  ‒Ӏ ᾓ 

ѡӐЁ֮ 36.4555ӂѠеṭȲϢЀפּ Ɫḕӂפּ⇔

Ѡеṭ339ϢȲ֝ 92.04%ПϢỰᴰὑצפּ ȴ

а100Пר1,178ּ ‒Ӏ ȴ 

ѡӐ ‒Ӏ Ɫ1178 а101Ȳרּ ӣљ Ȳ2009

דᴟ2023ד ȲѡӐḕᴍϢӂᶁ♄ ᴩ Ɫ

ᴞ78.2ϱсⱢ246102ȴẔМ ᾃᾼ ᷉ ╥2021ᴟ2022

ᴞ160Єד ϱсⱢ232Ȳ∟ὑ2023ד═ ϱсᴟ246ȷỪѠ

ᵫ ױ ѡӐὑ2020ד Ϥ5Gᶾ ד Ȳ֝ Ӽ
                                                 
99 FCC(2023), Remarks of chairwoman Jessica Rosenworcel to the national science foundationñ6g: 

open and resilient by designò 
100 ᴷ2024ד ȴMordorintelligenceȲMarket Size of Japan Telecom IndustryȲ 

https://www.mordorintelligence.com/industry-reports/japan-telecom-market/market-sizeȲ ∟

2024/6/26 
101 ᴷ2024ד ȴMordorintelligenceȲMarket Size of Japan Telecom IndustryȲ 

https://www.mordorintelligence.com/industry-reports/japan-telecom-market/market-sizeȲ ∟

2024/6/26 
102 ITU, Active mobile-broadband subscriptions. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=11632&v=chart 

https://www.mordorintelligence.com/industry-reports/japan-telecom-market/market-size
https://www.mordorintelligence.com/industry-reports/japan-telecom-market/market-size
https://datahub.itu.int/data/?i=11632&v=chart
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Ɫѻ МП ῏103ȴҫᴞ2018דᴟ2023דП5ד Ȳ

ѡӐᴩ ц ᵅӣ Ϛ Іὢ ᴾ GNI ᴞ

1.41%ϯ ᴟ1.09%Ȳ ᵅὑԓ ӂᶁȲᵀЬⱢѻ М

П ῏104ȴ 

 

2 -13ѡӐḕᴍϢӂᶁ♄ ᴩ  

ẃ ȸITUȲӐ  

(ϡ)  ᴩ ‒ ᾓ 

ѡӐӭ›צҳ ᴩ ‒ ῏ȲẔӀҜ 105иᵑⱢ NTT 

Docomo(ѿϯ Docomo)34.7%ȳ AU(Ӧ KDDI

)26.7%ȳSoftbank 20.4% ῏ Rakuten 2.7%ȴẔ

и ֽϯῶȸ 

 

 

                                                 
103 ѡӐ Ɏ2024ɏȲע ‒Ӏ ֣ ȴ

https://www.soumu.go.jp/main_content/000944045.pdf 
104 ITU, Mobile data and voice low-consumption basket. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=34618&v=chart 
105 ЛᵶẔMVNO᷅ Пӣљ 

https://www.soumu.go.jp/main_content/000944045.pdf
https://datahub.itu.int/data/?i=34618&v=chart
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ῶ2 -6ѡӐᴩ ‒ ῶ 

 

ẃ ȸ ȳӐע  

 

῏ RakutenҵȲѡӐἬצ ῏֯1GHzѿϯᶁ

50MHz П ѿ ᴩ Ȳᴖ1-6GHz ◕П Ὑצ⁄

ȲSoftbankắ юȴ 

֢ 5Gὢ ֵ ӣ Sub6(3.7GHz ◕ȳ4.5GHz ◕)

ế ᴏᾌ(28GHz ◕)ȲҫҔᵶ 4G и☼ҏẃᾼᵅ

◕ȴ ѡӐד2021֯נ 5G SA ὢ (ѿ28GHz

ᴏᾌц3.7GHzȳ4.5GHz Sub 6 ◕ᵉ∂)Ȳᵀ֪ד ₤

цὢ צ Ȳ╝ṿӣ Л Ȳ ד2022 ע Ȳ

֢ ῏ ᴏᾌṿӣ☼ Ὼὑ ȴ NTT Docomoӭ›

еᵫᾼὢ Ѡ Ȳ֯╠צᾼ5GѠ МȲ ⁄ϱѿ5G NSA

ẁὢ Ȳᵀ20249דѣἉѦȴ֯ӣљҠ Ғ 550ѡ

с 5GѠ ȲᵛҠṿӣ ứ֮ ᾼ5G SA Ȳӭ›Б
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֯ в501 Ȳ ᴕ ֪∂ ЬюȲ Є∂

Ь Л ὢ Ө ậן῏ ӣȴ 

 

 

2 -14 NTT Docomoᾼ5G SA∂ цן Ѡ  

ẃ ȸNTT DocomoȲӐ  

 

(Ϯ)  Пᾎạ  

ѡӐѻ Ӧ ע ‒ и Ȳ

ṳṼ ɞ ᾌᾎɟ ד Ṷ ȴẔМɞ ᾌᾎɟ

Ϛ ᵛ ứȲ ע ’ Пеӂצ ᵓӣṳ‚

ῂ  ȴאַ

1. ҏ 

(1) и ҏ  

֯ и ҏ ϱȲ ѿɦע ᴩ

ɧ(Ểᾌ ԛ ) и

П ȴṼ ɞ ᾌᾎɟ 26 Ȳ

ע ạ и ῶȷṳṼ ֝ᾎ 26 П

2ȳ 26 П 3 ᴩ ṿӣ и П ȴ

֝ ѡӐỮ צ ᾌ ỗ ( ᾌ

)Ȳ ẁ ע ∂ ȴ 
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(2)  

ѡӐɞ ᾌᾎɟ ứȲ ∂ᴩ ֮ү῏(ᵛ

Ө Ϣ) Ṽ ֝ᾎ г ᴩ ֮ү Ө Ȳ

ṳὑӨ Ὑӭᾼȳὢ ȳ ᴯ ȳ

╟Џ ц ₤ȳἬ (ᵛ

Ϥ ֮ү ) ғ Ȳ

ע ᵛṼ ֝ᾎ 7 ᴩ ȳД ȳӨ

Ϣ ȳ ᾎἤ ᴩ ▲ȴẔМȲ ѻצ ӭᾼ

װ ӭᾼ ȲД ▲ ḆⱢ ȴ ⁄┬֝

ᾎ 8 СῴḔ ҠȲ֝ ᵫ῀ ֮үᶙЏ ȳ

ᾌ ₤ Ȳṳ ᴩ ‒ Ȳ ∟֯

Ө Ϣᶙכ ֮үᵉ∂∟Ṽ ֝ᾎ 11ȳ12 ▲Ȳ

ḟứ╥ᵡ Ҡ ȴ 

(3) ӣᴩ  

ѡӐ ӣᴩ П ☼ ṼᶧⱢеӁ ҏ

╓⁮ȳ ṓ ȳ ᾌ ỗ ȳ ҏ

῀ȳ ắ ӣᴩ Ө Ȳ ᴩ (Ԓ

ᴩ ▲Ȳԛ ᴩ֢ ѩ)ȳ ᾌ

ỗ ȳ ∟ḟứ Ȳṳ ᴩ
106ȴ 

Ѡ ѿ 5G ◕(3.6-4.1GHzȷ4.5-4.6GHzȷ27.0-

28.2GHzȷ29.1-29.5GHz) ҏⱢẂȲԒὑ Ϛ ◕╥

▲( ▲)Ȳᵛ ▲ ῏ ӻᾼӨ ѝ

Ԉ╥ᵡ ֥ ᵅ Ḗ ȴ ▲в Ҕᵶᶾ ȳṿӣ

ȳ∂ ȳᵉ∂ ȳ ᾼ ֮ү ȳ

ᶾ Ϥȳ ṿӣ Д Ṯᾙ ╟

ӭȲҬ ֥ ᵛ ȴ ϡ ◕╥ ᾨἤѩ

▲Ȳ ӣ иѠהȲ и ῏ צ Ԓ

ȴѩ ᾼ ӭҔᵶ 5Gᵉ∂ ȳ

                                                 
106 ѡӐ2020דȲ 5G ҅П ӣȳֽ ȳ Ԛӣȳ ᵅ ◕ṿӣ ᴩ

ȴ Ṷע ᶝ(2023). Ѡה ạ⇔о ֣  
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ׄԓἤȳҠ ἤ ȴֽӐװ ▲ и П

KDDI NTTד Ẕ҃ ῏ֵи 100MHz  ȴ 

2. ứ  

ѡӐɞ ᾌᾎɟ 103 ứ ד Ȳ

ѿ ӐⱢכ ᴩ Ȳᴖ֝ᾎ 103 П2107

⁄ ứ ṿӣ ȲṼ ɦ ɧ ѿɦן

ɧȲ ḕMHz ȴן П

Ɫ ע ṿӣϢןϤ(֥᷉ ) ᴷ108ȲṳӦ

דḕϮע Ϛװȴ ᴩᴩ Ṽפּ ֮үғ

ᵅᴖצ ᴖצЛ֝ȲⱢ400 ᴟ9.67 ѡ

Л ȴ 

3. ἤṿӣ-װ ӻὔ 

ὑѡӐ ╓ ạП ἤȲ … ὑ ֮ү

Ө ПϚ Ȳ╝ѡӐṳӑ Ὅ װ ӻὔȴ 

(ҳ)  ӑẃ  

֪ ɞ ᴯ ҅ ₤ ╜ ỗ ᵫɟ ᴷᴟ2025

ɦד 5Gɧ(Beyond 5G )ᴩ ȳ ╦

Ὲӂүȳᾬ WIFI Ṇ цϯѷ҅ᴩ ҳЄ

Ḗ  ȴɞ ᴩ ɟ ◕иᵑ ứ6GHzȳ

9GHzȳ1GHzȳ30GHzП Ғӭ ȴẔМ 5Gᴩ

П ◕Ɫ2.3GHzȳ4.9GHzȳ26GHz 40GHzȳ ╦

ῈӂүП ◕Ɫ Ku(12-18GHz)( ╦ᴩ

Ṇ )ȳKa(26.5ï40GHz)ȳQ/V(30-300GHz) ◕ȳᾬ

WIFIṆ П ◕Ɫ6GHz ◕ȴᴖϯѷ҅ᴩ

ѻ ḖⱢ V2XṆ ṿӣȲ֪5֯ױGHz ◕∂ӴϚứ

П ӣ 109ȴ 

                                                 
107 Ӑ Ӽ ứ ֮ү∂  
Ṷע 108 ᶝ(2023). Ѡה ạ⇔о ֣  
Ểᾌ.(2023)ע 109 ԛ  
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Ϯ.  ⁮  

(Ϛ)  ‒Ӏ ᾓ 

⁮ ‒Ӏ Ɫ319 а110Ȳרּ ӣљ Ȳ2008ד

ᴟ2023דП15ד Ȳ⁮ ḕᴍϢӂᶁ♄ ᴩ

Ɫᴞ73.1ϱсᴟ122Ȳ111ῺХד ү ד Ὼȷҫ

ᴞ2018דᴟ2023דП5ד Ȳ⁮ ᴩ ц ᵅӣ

Ϛ Іὢ ᴾ GNIᴞ1.13% ᴟ0.63%Ȳγ Ὑ ᾼ

ϯ ȴ112 

 

2 -15⁮ ḕᴍϢӂᶁ♄ ᴩ  

ẃ ȸITUȲӐ  

 

                                                 
110GlobalData(2023)Ȳhttps://www.globaldata.com/store/report/south-korea-telecom-operators-market-

analysis/Ȳ ∟ 2024/6/26 
111 ITU.Active mobile-broadband subscriptions. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=11632&v=chartȴ 
112 ITU.Mobile data and voice low-consumption basket. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=34618&v=chart 

https://www.globaldata.com/store/report/south-korea-telecom-operators-market-analysis/
https://www.globaldata.com/store/report/south-korea-telecom-operators-market-analysis/
https://datahub.itu.int/data/?i=11632&v=chart
https://datahub.itu.int/data/?i=34618&v=chart
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(ϡ)  ᴩ ‒ ᾓ 

⁮ ӭ›צϮ ᴩ ‒ ῏ȲẔӀҜ 113иᵑ SK 

Telecom (ѿϯ SKT)39.1%ȳKT 22%ȳLG Uplus(ѿϯ

LGU)20.9%Ȳ114ӦὑMVNO ẃᾼ ᾨȲѿ SKT

Ɫ ᾼ MNOӀҜ Ӕ ϯד 115ȴẔ и ֽϯῶȸ 

ῶ2 -7⁮ ᴩ ‒ ῶ 

 

ẃ ȸKCCȳӐ  

Ӧὑ ֮үᵉ∂ ЛṾȲѹԛ ҏП ӼЛ ᵓ116Ȳ

ӭ›⁮ Б֫ן ᴏᾌ ӑ Сᴩ ‒ṿӣȴ֯

ϱȲϮЄ ῏ᶁӦ1GHzѿϯ 20MHzП Ȳ

ṳ֯1-6GHz צ Є ȴ 

(Ϯ)  Пᾎạ  

⁮ П ‒Ṷ ѻ Ӧ דּ ᶾ ‒ (Ministry 

of Science and ICT, MSIT) ỗ (Korea 

Communications Commission, KCC) ȴ ᾌᾎ

( ) г ứȲKCC ᶾ ȳ ṿӣ

ȳṮѦД ȳ ֥ᵂṶ ṳ’

ṿӣׄԓȴ 

                                                 
113 ЛᵶẔMVNO᷅ Пӣљ 

114 ͟ ↔ὡ ͙ ▫(2023) . ɶ♩┬═ ד SKT, 5GѤ ↕─ɷöööᾐᾎ◑ ˿ ☺ óḈ ɵ 
115 ѿSKTⱢẂӦ2019דП41.8%דϯ ᴟ2023דП39.1%ȴ 
116 ֽӐ ∟ ȴ 
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1. ҏ 

(1) и  

Ṽ ᾌᾎ 9 ȲMSIT ׄԓȳе

Ԛᵓ ȳῂ ᶧȳ ṿӣᾭᾓȳ ṿӣ

(ֽ ITUԓ и ῶ)ȳᶾ ȳӀ Ḗ

ᴩ и Ȳṳ ╓ứѻ ӣ װ ӣ ȴ 

(2)  

ὁצ ȳ╜Ἀ᾿ и ȳ Ϯ

ѠהȲ╜Ἀ᾿ и ứὑɞ ᾌᾎɟ 10

1 Ȳ ὑ ‒Ṷ 117 צ Ȳ

╜ ד Ȳѻ ▲ и ‒ П ȴ

ạ⇔ ứὑ֝ᾎ 12 Ȳ֯ӑ ӣὁ ạ⇔ϯ

ṿӣȲ ṿӣ ȳӨ Ϣ ϩȳᶾ

ϩȳ ἤ Ԉȴὁ ⁄Ṽ 11 1

ứȲ ᶾ ȳẓצ ᾨἤ ḖἨ

Ẕ҃ ⱢӇ ᶮ ȲMSIT ӣὁ ᶮה
118ȴὁ Ṽ ᶮהиⱢе Ἠ ⅔᷾ ȲṼ

ᴩ иⱢװ ֵ ȳṼ ὁ ᾼиⱢ Ϛ

₇( ◕)Ἠֵ ₇ὁ Ȳṳצсᶧ ᶧȳ

ϡ П 119ȴᴞ ד2011 װ ӣ

ὁ ạ⇔ Ȳ ӣֵ ὁ Ѡה(Ẃֽ ד2011

800MHzȳ1.8GHzȳ2.1GHzП Ȳ ӣ SMRAȳ

ד2013 1.8GHzӦὑ KTБדצ ◕ȲⱢ

ṿӣ Ȳ ӣ SMRA ⅔ ֵ ᶮה ֥)Ȳ

MSIT ὑ ҏѠדצה ⇔П Ὲ 120ȴ 

(3) Ὼ ҏ Ẃ 

⁮ ד2018 28 GHz ὁ ȲSK TelecomȳKTế

LG U+Ϯ ‒еҨԚῧ 6,200 а Ɫ Х

Пד 28 GHz Ҡȷ ᴖϮ еҨꞋ֪ ᾎ ṓ

                                                 
117 ‒ ᾎ ứП  
ד2010 118 ᾎ  
119 Ӑ  έשׁ

120 Ợ ᶷ ⱳỢᾒ ̓ ḢἾ ᾐ ░ḹⱳỢ̕ ◑╘Ҙ(2017).̰ϿΩ ל ὡ ˿ ᵰ  Ӯ 
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вᾼӀ ḖȲӑ Ṝ ‹ד2021 15,000ү ֮

үП Ȳ╝ѻ ֫ן ȴ2023ד ԓ

Ȳ С MVNO ῏ Stage X121Ȳ

ֽϯ ἬӱȴT Ȳ ד2024 6ѣԌ ӱȲ

װױ Ь֪ ῏ ᾎ ҀἭ Пԓ  ᴖԛװ

 122ȴ֫ן

 

 

2 -16 28GHz ֫ן ԛ ҏ 

ẃ ȸMSITȲӐ  

2. ứ  

⁮ ɞ ᾌᾎɟ 67 ȳ 68 ứ ṿӣ

( ӣ )Ȳṿӣ ӣὑ ‚

Ȳ ⁄ѿ ◕ȳ ȳ ϩ Ԉ

Ȳ ӣᴩ ПӼҠѿӣљ 123ȴ֯ὁ

  иȲѿ2016דὁ ⱢẂ KT ֯1.8GHz ὁứ

20MHzП Ɫ4513 аȴ 

3. ἤṿӣ-װ ӻὔ 

Ṽ ɞ ᾌᾎɟ 14 1 ứȲ Ϣẓ

צ ҃ṿӣП ᵓ( ṿӣ )ȲṳṼ ֝ 2 Ȳ

֯ KCC ᷅ ѹᾎ Ἠ   ӑ ѦП ᶮϯ ᴩ

ҏ Ἠ ȲἭ ϢἨắ Ϣ Ἥד ȴ 

                                                 
121 MSIT(2023). ̓ ͙♬ Ṩ, 28GHz ҍ⁵ ל ὡ ҉ ̑ ̆ 

122 South Korea set to revoke Stage X licence 

https://www.mobileworldlive.com/operators/south-korea-set-to-revoke-stage-x-licence/ 
123 ֝ ὈѥПצ  
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(ҳ)  ӑẃ  

ὑ2019כדӴɦ5G+ ỗ ɧṳạứɦ5G+

ɧȲӭ Ӊ ԓ Ṿ5G Ȳ֝ ᶿ═ П5G

ȴв Ҕᵶ с‍е ‒ е ‒ П

₇ ȴ‍е ‒ ҔᵶWIFI 5G ȳ5G V2Xȳ

Ϣ иᵑ ẁ6GHzȳ5.9GHzȳ433MHz

70GHz ◕ṿӣȷᴖе ‒ и⁄ạứ Ȳӭ

ὑ2026דѿ› 6GHz ᴏᾌ ◕П Ӧ2019דиᵑ

280MHz 2400MHzП сᴟ920MHz 4400MHz124ȴ

ὑɦ5G+ ɧạứП Ȳ Ɫ֪ WRC-19П

₇ 5GӢ Ṇ› П Ȳ ᴷ5G Ḗ

сᴟ2019דП2 ȴṶ∟ Ȳ28GHzП ἤ ∂ כ

Ӑ‍ӭ› ӣ ḖҠ Ȳ ῏∂ ᾎ  ȴכ

9ѣ1ѡȲMSITד2024 ɞ ɟȲ(ד2024-2027)

Ҕᵶҳ Ȳѿ Ɫ ї Ȳ֪

ὢ ᶶ ᴖ Ғᾼ☼ ế ḖȲҒ ц

еԚ   ᴯ ȴ ϚⱢᴩ ‒ Ṿоᵓӣц

֣Ẕ҃ ᾼ Ὅȳ ϡⱢќ═ ᴯ ₤ Ȳі

ὢ ȳ ϮⱢ е ׄԓᾼеԚ ȳ

ҳⱢ ṿӣạ⇔ ȴ֢ в ֽϯῶἬӱȴ 

 

  

                                                 
124 MSIT(2019).Ἕ́ ̆ 5G ̰̂  ᾒ ╙ ─ 5G+ ᾅ ᴀ נ 
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ῶ2 -8 (2024-2027)ҳЄ Ѡ  

ҳЄ  ẓ ╟ 

ᴩ

ᾼ Ṿоᵓӣ

ế֣Ẕ҃

Ὅ 

‚ ’ ᾼᴩ  

¶ ѦṿӣTRS֯ 800MHz ◕( 18MHz)ᾼ ▲ȴ 

¶ ▲3.3GHz-3.4GHz◕ Ɫᴩ ṿӣᾼҠ

ἤȴ 

‚ ṿӣ ự ∟ и  

¶ 3Gȳ4Gȳ5Gὑ2026ᴟ2028ד ự ╥ᵡ и

ᾼד ᴷȴ 

¶ (3500MHz ◕ ὑ2028ự ) 

¶ (1800MHzȳ2600◕ ὑ2026ự ) 

ҵ5G и ᾼӇ ἤ(Ẃֽ3.5 GHzד ◕ế

ᵅ ◕ )ȴ 

иέ2500MHz ï 2690MHz ◕ ᵓӣ ᶮȴ 

Ὅ ѿ ṜϮЄ ‒еҨѿҵᾼ ᴯ ὢ Ḗ 

¶ ứ Ḗ∟ ẁ Ṿ ȴ 

¶ ѻ ṿӣ700/800 MHz ◕( 78 MHz)ȳ1.8 GHz

◕( 50 MHz)ȳ2.1 GHz◕( 110 MHz)ế

4.0 GHz◕( 200 MHz)ȴ 

’6G  

¶  WRC-23ᾼ6G ◕ế ϱ ᾼẔ҃

◕МȲ в6G ȴ 

ќ═ ᴯ ₤

Ȳі

ὢ  

ц ẁ Ȳќ═   כ

¶ UAM ẁ ȳᴞ ȴ 

¶ ‚ ȲⱢᴞ Ṟ цᵂֻ ȴ 

¶ ╦ ( ╦ὢ ӣ10.7GHz̡11.7GHz

◕ )ȴ 

ṿӣӑ Ҡᾼ ᴩ ếѡ ὢ ᾼ  

¶ ⱢҒ ᾬ ṳ ’ ҵᾼ ∟ Ȳ

ќ Wi-Fi 7ᾼ Ӧ160MHz Єᴟ320MHzȲḂ

‍ ᾼṿӣ ȴ 

¶ ếᴰ׃ ὢ Ȳֽ ứᴯ(UWB)ȳ

Ϥה (401̡406MHz)ȴ 

е ׄ

ԓᾼеԚ

 

Ғ ḳ /ׄԓế Ṯ/ׄԓᾼ ẁ ȴ 

¶ Ẃֽ☻Ѭ Ṇ ӣ ◕(15̡17GHzМּ40פMHz

ᾼ )ȳ֮ ӣ ◕ȳӣὑ Ϣ Ἠ

Ϣᾼ Ӗ ֥ṿӣ ◕ ȴ 
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ҳЄ  ẓ ╟ 

ṿӣạ⇔

 

Ϥ ὔ ṿӣṆ Ȳṳ и ȳи֮ᾼ ֥ṿ

ӣạ⇔ ȴ 

¶ ṿӣṆ ѻ ӣὑ‍Ệứᴯ ᾼ ṿӣ ◕Ȳ

ֽ Ϣ ц ᵌ ȴ 

ẃ ȸMSIT(2024)ȲӐ  

 

Ӧὑӭ›Ϯ ‒еҨӔ֯ṿӣᾼ3G ◕(2.1GHz Ԛ20 

MHz)ȳ4G LTE ◕(Ҕᵶ800MHzȳ900MHzȳ1.8GHzȳ

2.1GHzȳ2.6GHzԚּ350פ MHz) ὑ2026דự Ȳ5G ◕

(3.7GHzԚ300 MHz)ὑ2028דự Ȳ╝Ԛ670צ MHz

ᵛ Ἠ֫ן ҏȴӭ›Ӕ ӣљ ȳ☼

ṿӣ ᶮȳ ὢ ẁ ḖȲ ֥ᴕ ӑẃ ṿӣ

Ἠ и ᾼ ạȲצ ᾼ3Gȳ4Gד2026 ԛ ҏ

ὑ20256דѣ›еӁȷ2028ד Ϡự ᾼ5G ПҵȲ

֝ ╥ᵡ ҵи 5G (Ẃֽ3.5 GHz ד

◕ếᵅ ◕ )Ȳѿц3.7GHz ҏȲ╥ᵡҠб ֵ

ᾨἤ Ȳ֝ ϭЛ ᾼ ӣ ȴᵀ

Ӧὑḕᴯ5Gӣљᾼӂᶁḕѣ ṿӣ ֯20GBҿҢȲ

╝Ь ═ ᴷṿӣ ḖȲ5G ԛ ҏד ὑ

 11ѣ›еӁȴד2027
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ҳ.  Ғị 

(Ϛ)  ‒Ӏ ᾓ 

ҒịЁ֮ 700ӂѠеṭȲϢЀפּ ⱢḕӂѠеṭפּ⇔

8,332ϢȲ֝ 100%ПϢỰᴰὑצפּ ȴ 28.4 רּ

а125П ‒Ӏ ȴ 

ӣљ Ȳ2008דᴟ2023דП15ד Ȳ Ғịḕᴍ

Ϣӂᶁ♄ ᴩ Ɫᴞ73.1ϱсᴟ122Ȳ126ῺХד

ү ד Ὼȷҫᴞ2018דᴟ2023דП5ד Ȳ

Ғịᴩ ц ᵅӣ Ϛ Іὢ ᴾ GNI ᴞ

1.13% ᴟ0.63%Ȳᵧ Ὑ ᾼϯ ȴ127 

 

2 -17 ҒịḕᴍϢӂᶁ♄ ᴩ  

ẃ ȸITUȲӐ  

                                                 
125MordorintelligenceȲSingapore telecom market sizeȲ2023דП Ȳ

https://www.mordorintelligence.com/industry-reports/singapore-telecom-market/market-sizeȲ ∟

2024/12/3 
126 ITU.Active mobile-broadband subscriptions. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=11632&v=chartȴ 
127 ITU.Mobile data and voice low-consumption basket. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=34618&v=chart 

https://www.globaldata.com/store/report/south-korea-telecom-operators-market-analysis/，https:/www.mordorintelligence.com/industry-reports/singapore-telecom-market/market-size
https://datahub.itu.int/data/?i=11632&v=chart
https://datahub.itu.int/data/?i=34618&v=chart


Ḗц ₤∂  
 

 

 

52 

 

(ϡ)  ᴩ ‒ ᾓ 

Ғịѻ ҳצ ᴩ ‒ ȲẔӀҜ иᵑⱢ

Singtel 50%ȳStarhub 32%ȳM1 17% SIMBA Telecom(›

ṝⱢ TPG) 1%ȴ128ᴖẔ ֽϯ : 

 

ῶ2 -9 Ғịᴩ ‒ ῶ 

 

ẃ ȸIMDAȳӐ  

 

SingtelᵂⱢӀᴾ П Ȳ ὑ1GHz ѿϯ 1-

6GHzᶁ ֵП Ȳᴖ ᾃ ᾼ╥Ȳ SIMBA 

TelecomПӀ Ҝצ ᵅȲЬ═דצ 1-6GHz

ѿẁӑẃכ ȴ 

Ғị2020ד ҏ5G ◕ṳ С20255דG SA 

100%ԓ ᾼ ȴ Ӧ П ȲБⱢ5G SA

П Ḗ ṏֻПṿӣ Ԉȴᴟ2022דБ › ԓ

5G SA 95%֮ ȴ 

                                                 
128 2023ȴSamantha Chiew (2024) . Is the Singapore telco market heading for a consolidation? 
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2 -18 Ғị5G ᵉ∂ цSingtel ᶮ 

ẃ ȸITUȲӐ  

 

(Ϯ)  Пᾎạ  

Ғịѻ Ӧ ‒ ᶝ (Infocomm Media 

Development Authority, IMDA)ѻ ‒Ṷ ȴṳṼ 1999

ɞד ‒ᾎɟ(Telecommunications Act 1999)5A

⁄(Radio-Communation Regulations) ᴩ ȴ 

1. ҏ 

(1) и  

Ṽ IMDA њҌ (Spectrum Management 

Handbook)Ȳ ҒịП и ᴕ ITUԓ и

ῶ Ầ Ȳṳᴕ ╜ ӭᾼ и

ῶȴ 

(2)  

נ ֵ ᴩ╜ њ◕Ȳ ‒ᴞӦ

о Ȳᴩ╜њ◕Б ᾎ Ṝ צ ᵓӣ ḖȲ֪

ױ иӣ П ҏḂ ὁ ạ⇔(Ẃֽ ӣᴩ

)ȴ ҒịП иⱢϮ ₤(  ȳ

  ֮֯Ԛṹȳ Ԛṹ)Ȳ  С
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ṿӣϢ ҃ᵓӣ129П ᵓȲѻ ӣὑеԚ Ḗ ц

ȷ  ֮֯Ԛṹ⁄ ӣὑ ṿӣȳṂӣ

ṿӣȷ Ԛṹ⁄ ὑ 90ѡвП ἤ

ḖȲֽ Ṇ Ἠ ȴ ҒịП ӣᴩ ẓצ

ạП ᴥȲ и Сᴩ Ϣצ═

Ἠ ╓ứ═ Ϣ(Facilities-Based Operations, FBO)Ȳ

֯‍ ᾨἤ ◕ֽеԚ֮ М ה ὢ

(Public trunked radio service)ậᴩ╜ Ȳ ▲Ө

ϢП ╟ ȳ ȳ ȳᶙ ⇔ȳᶾ ṿӣ
130ȴ֯ ᾨἤ ◕ֽ 3Gȳ4G ậὁ ᶮה

Ȳѿ ד2022 5G 2.1GHz ὁⱢẂ131Ȳ ֪ד

Covid-19ꜟ Ȳ╝ ӣ ᷾ Ѡה ᴩẒ ◕

᷾ Ȳ Ϛ ◕ ӣ Ȳ ϡ ◕ ӣ ⅔᷾ Ȳ

Ҡ ’═֢ FBOБὑ 3Gậ ◕П ἤȲ

∟Ӧ IMDA ֢ FBOἨ (Ӑ

Ẕ ⱢḂṏ₤ CCA)ȴ 

2. ứ  

Ṽ ⁄ 7 ứȲắ ῏ ֯

ӣҔᵶὁ  ȳἵ  (tender)ȳ ԒἨṶ∟Ầ ḟứ
132 ӣ(By allocation for a pre-determined fee or a 

negotiated fee)Ṽ њҌȲṂϢᴩ ( )ȳ

֮ Ệứ ȳ ṿӣ ┬ ṿӣ   ȳ ҃ἤ

ᵡȳṿӣ 100ᴟ44,500 П ṿӣ 133ȴ

ᴖὁ   иȲⱢ’═ ◕ ἤȲIMDA ԒἭ

ȴѿ20225דG 1.2GHz ὁⱢẂȲ‍ ԒἭ

ḕ◕(5MHz)Ɫ1,550 Ȳ ԒἭ Ɫ

300 134ȴ 

                                                 
129 IMDAЬҠ ֯ЛД ᾓϯб ᵅғ Ԛṹṿӣ 
130 IMDA(2022).Spectrum Management Handbook 
֪⇔ד 131 Covidꜟ Ȳ ӣ ᷾  
132 ѝӣAllocationȲⱢᵍ Ẃӣ ȲӐ Ϛ ӣᶺ ᾎ ӣ ȴ 
133 ҫ ֮ү  
134 IMDA(2023).Auction of 2.1 GHz Spectrum Rights (2022) for 5G 
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3. ἤṿӣ-װ ӻὔ 

Ṽ ⁄ 12 13 ứȲ Ϣ

֯ IMDA ᷅ ϯ ҃ϢԚṹ Ἠ ᴩ ӻὔȲ֝

IMDA ӻὔᴩⱢ ứ  ȳἨ ḖḆ Ϣȴ 

(ҳ)  ӑẃ  

Ғị ᴩ МȲ ựנ П Ɫ1800MHz

2500MHzП Ȳ ὑ2030דự ȲẔ ὑ2033ד

ᴟ2039דự ȴ֝ IMDA ạứ (ӭ›

Ь֯Ḇ М)(Radio Spectrum Master Plan)Ḇ ṿӣ

ᶾ П Ȳ и ╜ П Ȳṳѿ

њҌ(Spectrum Management Handbook)╓іᵓ …

Ϣ Ө ṿӣȴ 
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Х.   

(Ϛ)  ‒Ӏ ᾓ 

Ё֮ 1,050ӂѠеṭȲϢЀפּ ⱢḕӂѠеṭפּ⇔

7,062ϢȲ֝ 95.29%ПϢỰᴰὑצפּ ȴ 76.1

а135Пרּ ‒Ӏ ȴ 

‒Ӏ Ɫ28.4 а136Ȳרּ ӣљ Ȳ2009ד

ᴟ2023ד Ȳ ḕᴍϢӂᶁ♄ ᴩ Ɫ

33.5ϱсᴟ114ȷ137ҫᴞ2018דᴟ2023דП5ד Ȳ ᴩ

ц ᵅӣ Ϛ Іὢ ᴾ GNI ᴞ0.17% ᴟ

0.09%ȴ138 

 

2 -19 ḕᴍϢӂᶁ♄ ᴩ  

ẃ ȸITUȲӐ  

                                                 
135MordorintelligenceȲHong Kong telecom market sizeȲ2024ד Ȳ

https://www.mordorintelligence.com/industry-reports/hong-kong-telecom-market/market-sizeȲ ∟

2024/6/26 
136MordorintelligenceȲHong Kong telecom market sizeȲ2024ד Ȳ

https://www.mordorintelligence.com/industry-reports/hong-kong-telecom-market/market-sizeȲ ∟

2024/6/26 
137 ITU.Active mobile-broadband subscriptions. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=11632&v=chartȴ 
138 ITU.Mobile data and voice low-consumption basket. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=34618&v=chart 

https://datahub.itu.int/data/?i=11632&v=chart
https://datahub.itu.int/data/?i=34618&v=chart
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(ϡ)  ᴩ ‒ ᾓ 

ҳצ ѻ ᴩ ‒ ȲẔӀ Ҝצ иᵑⱢМ

China Mobile Hong Kong(ѿϯ China 

Mobile HK)34%ȳ (ѿϯ HKT)33%ȳế

ῖ(ѿϯ Hutchison)15% (ѿϯ

SmarTone)18%ȴ139ȴѿϯⱢẔ ᶮȲҳ

ὑ1GHzѿϯП ᴿȲᴖ1-6GHzПד צ Є Ȳ

HKT China Mobile HKⱢὢ ֵӣљậ Є ȴ 

 

ῶ2 -10 ᴩ ‒ ῶ 

 

ẃ ȸ Ṷ ᶝȳӐ  

 

(Ϯ)  Пᾎạ  

ѻ Ӧ Ṷ ᶝ е⅍ѻ ‒Ṷ ȴṳṼ

Ẃ ᴩ ‒Ṷ ȴṼ

Ẃ 32G ȳ 32H ứȲ Ṷ ᶝ е⅍

                                                 
ד2021 139 ȴDBS Group Research (2022) . Hong Kong Telecom Sector 
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ȳи ȳ Ȳṳ Пצ ᵓ

ӣȲ צ ╜ 140ȴ 

1. ҏ 

(1) и  

Ẃ 32H С Ṷ ᶝ е⅍

ạ и ῶ141П ϩȲ Ṷ ᶝҠ֯

ᴩᵓ …Ϣ ∟ ᴩ и Ȳ צ

иῶȳ и ȳ ẁ ῶȴ 

(2)  

Ṽ Ẃ 32H(1)Ȳ Ṷ ᶝ е

צ⅍ ᴩ ȴṼ ╜

Ȳ֯ Ѡ ȲӦὑ צ ֯ ᾨἤ ḖȲ

╜еԚצ‍ ᴕ Ȳᵡ⁄ ֣ ӣӀ ѻ ᾼ

‹ȴӭה ӣᴩ ֪ד2019 26ȳ28GHz

҉Ṝ ᾨἤ Ḗ ӣᴩ╜╓ ҵȲꞋ ӣὁ

ᶮה ҏȴ26ȳ28GHz П╓ иⱢԚṹ ‍

Ԛṹ Ẓ ȲẔМԚṹ ѻ ẁ֮ ἤṿӣȲ

‍Ԛṹ и СϮЄᴩ ῏ 400MHzȴὁ

иѿ ד2019 3.5GHzⱢẂȲ ậẒ᷾ד ạȲ

Ԓ ᴩ ◕ 142Ȳԛ ᴩ 143(Ӑ

Ẕ Ɫ о CCA ạ144)ȴ 

2. ứ  

Ẃ 32I ứ Ṷ ᶝ ╓ứ ṿ

ӣ Ȳ ѠᾎҔᵶӀ Пὁ Ἠᴩ╜ П

Ӑכ ȷṼ ╜ Ȳ ṿӣПạứ

ѿ ӐⱢכ ⁄Ȳ֝ С Ṷ ᶝ е⅍

Ὲ ȴὁ иѿ2021700דMHz ⱢẂȲẔМϚ

Ϣế צ еҨⱢ (703-708ȳ758-763)П
                                                 
140 Ṷ ᶝ е⅍Ȳ ╜ (2007) 
141 ѝⱢМҶ ҌȲҔᵶ ȳ Ṷ ╦ П ȴ 
142 Ӑ CCAὁ ạ 
143 Ṷ ᶝ е⅍(2019).AUCTION OF RADIO SPECTRUM IN THE 3.5 GHz BAND 

FOR THE PROVISION OF PUBLIC MOBILE SERVICES(2019) 
144 ◕П Ȳ‍ӦCCA᷾ ạ ȲᴖӦ Ṷ ᶝ е⅍ ȴ 
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ṿӣ Ɫ7,200 145ȴ 

3. ἤṿӣ-װ ӻὔ 

Ẃӑứצ ȳ װ ӻὔ Ȳ

ѹ֝ᾎ 32A ӑצ ṿӣ П ⁄Ȳ

Ѧ װ ӻὔȴ 

(ҳ)  ӑẃ  

Ṽ ╜ Ȳ Ṷ ᶝ е⅍3ד

П ҏ ẁᵓ …Ϣ ȴ2024-2026דП

ҏ ҏ900MHz ◕20MHz ד2026) ҏ)ȳ

2.3GHz ◕90MHz ד2027) ҏ)ȳ2.5 2.6GHz ◕

Ԛ50MHz ד2028) ҏ)Ȳṳ ẁ6GHzȳ24-28GHzȳ

39.5-43.5GHz ◕ẁӑẃᴩ ṿӣȴᴖӭ›ӔὑӐѣ

(11ѣד2024) ᴩ900MHzȳ2.3GHzȳ6GHzȳ7GHzПὁ

ᵂ ȴ 

  

                                                 
145 Ṷ ᶝ е⅍(2021). 600ԑ ȳ700ԑ ȳ850ԑ ȳ2.5̱2.6֛ ц4.9֛

ᾼ ὁ ᵓᶙכ 
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г.  М Є  

(Ϛ)  ‒Ӏ ᾓ 

М Є Ё֮ 938.8211פּ ӂѠеṭȲϢЀ Ɫפּ⇔

ḕӂѠеṭ151ϢȲ֝ 66.2%ПϢỰᴰὑצפּ ȴ

4,920 а146Пרּ ‒Ӏ ȴ 

М Є ‒Ӏ Ɫ4,920 а147Ȳרּ ӣљ Ȳ

דП15דᴟ2023ד2008 ȲМ Є ḕᴍϢӂᶁ♄ ᴩ

Ɫᴞ0ϱсᴟ114148ȷҫᴞ2018דᴟ2023דП

ד5 ȲМ Є ᴩ ц ᵅӣ Ϛ Іὢ

ᴾ GNIᴞ0.91% ᴟ0.58%ȴ149 

 

2 -20М ḕᴍϢӂᶁ♄ ᴩ  

ẃ ȸITUȲӐ  

                                                 
146Mordorintelligence.China Telecom Market Size & Share Analysis - Growth Trends & Forecasts 

(2024 - 2029)Ȳ2024ד Ȳhttps://www.mordorintelligence.com/industry-reports/china-

telecom-marketȲ ∟ 2024/6/26 
147Mordorintelligence.China Telecom Market Size & Share Analysis - Growth Trends & Forecasts 

(2024 - 2029)Ȳ2024ד Ȳhttps://www.mordorintelligence.com/industry-reports/china-

telecom-marketȲ ∟ 2024/6/26 
148 ITU.Active mobile-broadband subscriptions. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=11632&v=chartȴ 
149 ITU.Mobile data and voice low-consumption basket. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=34618&v=chart 

https://datahub.itu.int/data/?i=11632&v=chart
https://datahub.itu.int/data/?i=34618&v=chart
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(ϡ)  ᴩ ‒ ᾓ 

М ҳצ ᴩ ‒ иᵑⱢМ ȳМ ‒ȳ

М М ȲẔММ 58%ПӀҜצ Ȳᴖ

М Ởד2022… Ởὢ П ῏ȴҳ ‒П

ᶮֽϯῶȲМ Ɫ ῏ӭ› ѿ

700MHz 4900MHz ᴩ ᵉ∂Ȳ֝ Ẕὑ1GHzѿϯ

ֵ Ȳ Ḇ ὔ כ ȴ 

 

ῶ2 -11М ᴩ ‒ ῶ 

 

ẃ ȸЏ ‒ о ȳ ⁮Џ ‒ о ȳӐ  

 

(Ϯ)  Пᾎạ  

М Є ѻ ӦЏ ế‒ о М ϢӖԚế

ҏᾪ ᶝѻ ‒Ṷ ȴṳṼ М ϢӖԚế

‒ Ẃ ᴩ ‒Ṷ ȴṼ ֝ᾎ 26

‒ Ϛ ȳ М ȳ֥ и ȳ ╟

צ ṿӣạ⇔ȴ 
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1. ҏ 

(1) и  

М ϢӖԚế ‒ Ẃ 28 1 ứȲи

‒ ᴕ ȳӣ ȳ ὢ ϩȲ֝

Џ ế‒ о צ 62 ҆М ϢӖԚế

и ứȲẔМ Ϛ ᵛὙ Ɫ҉иȳ֥ ȳ

צ ӣ Ȳ ᴕ ITU и

⁄ в ᶮȲạ и ῶ150ȴ 

(2)  

М ϢӖԚế ‒ Ẃ 28 2 Ȳ

П 151 ậ╓ ѠהἨὁ ѠהȲ ϱȲ

Ṽ Џ ế‒ о 40 ҆М ṿӣ

Ҡ ᾎȲֵ ╓ ạ ҏ ṿӣ ҠȲṳṼ

֝ᾎ 5 ȳ 6 ȳ ȳᶾ

ԈȲṳ ӻ ᴾӣ ȴ 

2. ứ  

֯М Є Ȳṿӣ ӻ ᴾӣ ȲṼ

ד1998 ן ứȲе ᴩ Ҝӣ Пԓ

ṿӣ Ɫḕ1,500ד аϢӖ /MHz( ӣ ╦ṿӣ

Ɫḕ500דаϢӖ /MHz)152ȳעвṿӣⱢḕ150ד Ϣ

Ӗ /MHzȴ֝ Ṽ Ȳד2018 Ḃ ỗ ╜

ὑ Ҝӣ צ Ȳ͂Ɫ 5G

ᶾ Ȳ3GHz ѿϱ Ҝӣ ϯ Ȳ3GHz-4GHz

Ɫḕ500ד аϢӖ /MHzȳ4GHz-6GHz Ɫḕ300ד

аϢӖ /MHzȳ6GHz ѿϱ Ɫḕ50ד аϢӖ

/MHzȲ֝ ᴞ2018ד ỞȲ›3דᵍ ӻ Ҝӣ Ȳ

ᴟד4 ┬Ȳиᵑד6 25%ȳ50%ȳ75%П  ậ153ȴן

                                                 
150 е (2023) 
151 ѝṿӣи  
152 ᴫ ᾪ ᴞᾙאϢӖ╜Ἀ(2021).Ҝӣ ן Ṽ ц  
153 М ϢӖԚế Ḃ ỗ (2018). Ḃ ỗ ╜ ὑ Ҝӣ

צ ῀ 
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3. ἤṿӣ-װ ӻὔ 

М Є П װ ӻὔ ⁄ ѦẂҵ ҠПạ⇔ȴ

Ṽ М ϢӖԚế ‒ Ẃ 28 3 ứȲӑ

Ṷ ѻ  Ἠ╜Ἀ ᴯ Л ᴞṿӣȳ

ȳҏ ἨḂ ‒ ӣ ȷӼᵛ ╜Ἀ ᴯ

ȲỮװצ ӻὔПҠ ȴ 

(ҳ)  ӑẃ  

М Є П ὑ5ד (М ϢӖԚế Ӗ

ếῂ Хד ֒ )М ӁȲ 13 ד5

ɞ2016-2020 ɟ154 ╦ П

ẁ ∟ȲМ Є 14 ד5 ПɞϫҳХ

ế ɟ ԓ

֥ᵂȴ ᵑᾼ╥ȲМ П Ệứ Ȳ

ứ ד10 Ө Ȳ ῏Ӽ ᴞᴩӨ

ȴẂֽ2022דȲМ ᵛ Ҡ 900MHz

ӣὑ5GṆ ȴ155 

  

                                                 
154 М ϢӖԚế Ḃ ỗ (2016).Џ ế‒ о Ϲ֙ ֒

Ɏ2016ʟ2020דɏᾼ ῀ 
155 C114‒  (2023) . Џ‒ ὲ 800MHz 5G ȺМ ‒Ὸ ᵓֻ 
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ϝ.  ☺ 

(Ϛ)  ‒Ӏ ᾓ 

☺Ё֮ 768.23פּ ӂѠеṭȲϢЀ ⱢḕӂѠפּ⇔

еṭ3ϢȲ֝ 86.36%ПϢỰᴰὑצפּ ȴ 220

а156Пרּ ‒Ӏ ȴ 

☺ ‒Ӏ Ɫ220 а157Ȳרּ ӣљ Ȳ2008ד

ᴟ2023דП15ד Ȳ ☺ḕᴍϢӂᶁ♄ ᴩ

Ɫᴞ18.2ϱсᴟ109ȷ158ҫᴞ2018דᴟ2023ד Ȳ ☺

ᴩ ц ᵅӣ Ϛ Іὢ ᴾ GNI ᴞ0.83%ϯ

ᴟ0.42%ȴ159 

♄ ᴩ ϱсѹᴩ ϯ Ȳ ṓ

☺ Ӵ NBN еҨП ד ҵױғȷכ

NBNеҨӼ Ӧ ӣ ╦ П ᵗ Ṝ NBNеҨП

ц ֝ ‚ ╦ Ӏ П ⁫ ȴ 

                                                 
156Mordorintelligence.Australia Telecom Market Size & Share Analysis - Growth Trends & Forecasts 

(2024 - 2029)Ȳ2024ד Ȳ https://www.mordorintelligence.com/industry-reports/australia-

telecom-marketȲ ∟ 2024/6/26 
157Mordorintelligence.Australia Telecom Market Size & Share Analysis - Growth Trends & Forecasts 

(2024 - 2029)Ȳ2024ד Ȳ https://www.mordorintelligence.com/industry-reports/australia-

telecom-marketȲ ∟ 2024/6/26 
158 ITU.Active mobile-broadband subscriptions. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=11632&v=chartȴ 
159 ITU.Mobile data and voice low-consumption basket. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=34618&v=chart 

https://datahub.itu.int/data/?i=11632&v=chart
https://datahub.itu.int/data/?i=34618&v=chart
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2 -21 ☺ḕᴍϢӂᶁ♄ ᴩ  

ẃ ȸITUȲӐ  

 

(ϡ)  ᴩ ‒ ᾓ 

Ϯצ☺ ѻ ᴩ ‒ Ȳ ACCCП Ӏ

ᵫȲ‍ṿӣ NBN П Ӏ ᴾצ иᵑⱢ Telestra 

43%ȳOptus 29%ȳTPG 17%Ȳҫ11%Ɫ MVNO ПӀ Ԍ

ȴ160ҫϮЄ ῏П ᶮֽϯῶȲTPGП

юȲᴖ Optus Telestraиᵑ═1צGHzѿϯ 1-6GHz

ֵП Ȳ ∂ ȴ 

                                                 
ד2022-2023 160 ȴACCC (2023) . Communications market report 
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ῶ2 -12☺ᴩ ‒ ῶ 

ẃ ȸACMAȳӐ  

 

(Ϯ)  Пᾎạ  

☺ ѻ Ӧ ☺ ц ᶝ (Australian 

Communications and Media Authority, ACMA) ѻ

Ṷ ȴṼ ɞ1997 ‒ᾎɟ(Telecommunications Act 1997)

ɞ1992 ᾎɟ(Radiocommunications Act 1992) ᴩ

‒ц ȴ 

1. ҏ 

(1) и  

☺1992 ᾎ 2.1 и 30 СACMA

ạ и 161П ϩȴᴖ ACMA Ṽ Ẕᴞṝ

ạ ПХד (Five-Year Spectrum 

Outlook162) ITU ԓ ῶạᵂ ☺
                                                 
161 ѝⱢМҶ ҌȲҔᵶ ȳ Ṷ ╦ П ȴ 
162 Ϛ Ɫ2023-2028П  
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(Australian Radiofrequency Spectrum 

Plan)ȴ 

(2)  

ACMAѿ С (Spectrum Licences)Пᶮה

ᴩ 163ȴṼ ᾎ 60 Ȳ

П Ԛצ 5 ᶮהȲҔᵶὁ ȳ᷾ ( )ȳ Ԓ

ḟứ ἨẦ ╓ ȳ̓ ╓ ȳ ȴ֥ ϱȲ

֯ ᾨἤ ◕ AC͇Aѻ ѿὁ ᶮה ҏ ȴ

◕ ἤ Ӏ ḖȲACMA Ҡ ậ SMRAȳ

CCA164Ἠ ὁ (Simple Clock Auction, 

SCA) Ғ ₤ SMRA(Enhanced Simultaneous Multi-

Round Ascending auction, ESMRA)ȴESMRA ╥֯

SMRA П ϱ Ғ ȲẦᵗװ ὁ῏

ȷ CCAП ᵑ֯ὑ Ϛ ◕Ȳ

῏П ֥᷾ ḕ◕( ᵑ) ứἉ

Ȳ ֥ ӣП ד CCAḆ 165ȴ

ѿ ד2017 700MHz ὁ ⱢẂȲACMA ᵛ SCA

ạ⇔ὁҏ 2◕ ȲӦ TPG Vodafone Hutchinson 

Australia(Б TPG֥Ẇ) ȴ 

2. ứ  

Ṽ ᾎ 67 Ҕᵶὁ ȳ╓

  ȴὁ   иѿ2017700דMHz

◕ὁ ὨⱢẂȲTPGеҨ738-748 MHz

793-803 MHz ◕ὁứ Ɫ12.6 166ȴ 

3. ἤṿӣ-װ ӻὔ 

ᾎ 68 ȳ 85 б ᵓϢ С҃Ϣṿӣц

ԓ Ἠ иṿӣ ᵓȴṼ С҃Ϣṿӣ

֝ᾎ 68A ȲACMA ֯ ч2010ד ᾨᾎ
                                                 
163 ѝṿӣProcedures for allocating spectrum licencesȲӐ Ϛṿӣ ȴױҵỮצ

(Apparatus licences)ᵑ (Class licences)ȲҠ ậ ỞҠṿӣ ȴ 
164 ∂ Ӑ  έשׁ
165 ACMAȲAbout spectrum auctionsȴhttps://www.acma.gov.au/about-spectrum-auctions#simple-

clock-auction-scaȲ ∟ 2024/06/27 
166 Office of Parliamentary Counsel, Canberra(2024).Radiocommunications Act 1992 

https://www.acma.gov.au/about-spectrum-auctions#simple-clock-auction-sca
https://www.acma.gov.au/about-spectrum-auctions#simple-clock-auction-sca
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(Competition and Consumer Act 2010)ЮϤ ȷᴖ

ԓ Ἠ иṿӣ ᵓ⁄ Ṝ 86 П

(Assignment) ȲѹЛ ч ACMA Ṽ ֝ᾎ 88

ứП ạȴ 

(ҳ)  ӑẃ  

ACMA Ӂɞ2024-2029 ɟׁש   ȴ

ȳ ȳ ₤ ᶾ 5G ȳ

WiFi ╦ ḖП  ȴ 700MHzȳ850MHzȳ

1800MHzȳ2GHzȳ2.3GHzȳ2.5GHzȳ2.5GHzȳ3.4GHz

Єצ◕ ὑ2028דᴟ2032דự ȲACMA ᴩự

П Ȳ֝ Ṽ WRC-27 Ȳ 4400-

4800MHz ◕ȳ7125-8400MHz 14.8-15.35 GHz ᴩ

◕ȴ ᵅ ◕ (1GHzѿϯ)ȲACMA ПЏ

ᵂ ֯ὑ֯ ᴟד2027 ד2028 ự П 700MHz 

850MHz ◕ȷ М ◕ (1GHz-6GHz)ȲACMA П

Џᵂ 3.4-4.0GHz ◕П Ȳ ֮ ֮

₤ Ȳ‚ Л֝ṿӣ῏ Пế Ԛӣȴᴖ

◕ Ҕᵶ26 GHzȳ28GHzȳ40GHzȳ47GHz 100GHz֯

֮ ╦ П ӣȲ⁄═ ᾃ

Пה 167ȴ 

ϥ.   

(Ϛ)  ‒Ӏ ᾓ 

Ё֮ 24.193פּ ӂѠеṭȲϢЀ ⱢḕӂѠפּ⇔

еṭ286ϢȲ֝ 84.64%ПϢỰᴰὑצפּ ȴ 359

а168Пרּ ‒Ӏ ȴ 

‒Ӏ Ɫ359 а169Ȳרּ ӣљ Ȳ2009ד

ᴟ2023ד Ȳ ḕᴍϢӂᶁ♄ ᴩ Ɫᴞ

                                                 
167 ACMA(2024). Five-year spectrum outlook 2024ï29 and 2024ï25 work program 
168Mordorintelligence.UK Telecom Market Size (2024 - 2029)Ȳ2024ד Ȳ

https://www.mordorintelligence.com/industry-reports/united-kingdom-telecom-market/market-sizeȲ

∟ 2024/6/26 
169Mordorintelligence.UK Telecom Market Size (2024 - 2029)Ȳ2024ד Ȳ

https://www.mordorintelligence.com/industry-reports/united-kingdom-telecom-market/market-sizeȲ

∟ 2024/6/26 
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36.5ϱсⱢ115ȷ170ҫᴞ2018דᴟ2023ד Ȳ ᴩ

ц ᵅӣ Ϛ Іὢ ᴾ GNI ᴞ0.54%ϯ ᴟ

0.32%ȴ171 

 

 

2 -22 ḕᴍϢӂᶁ♄ ᴩ  

ẃ ȸITUȲӐ  

 

(ϡ)  ᴩ ‒ ᾓ 

ҳצ ѻ ᴩ ‒ ȲẔӀҜ иᵑⱢ EE 16%ȳ

Vodafone 18%ȳHutchison 3G UK Limited(v ₇ Three UKȲ

ѿϯ Hutchison) 23%172ȳTelefonica UK(v ₇ O2Ȳѿ

ϯ Telefonica) 15%ȴ173 Telefonica צ ֵП1GHzѿ

ϯ ◕Ȳṳ VodafoneԚӣ20MHz П ȴ ᾃ ᾼ
                                                 
170 ITU.Active mobile-broadband subscriptions. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=11632&v=chartȴ 
171 ITU.Mobile data and voice low-consumption basket. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=34618&v=chart 
172 ᵶẔMVNO 
173 2024Q2ȴMax Iannazzi (2024) . Exploring the competitive headwinds facing Three in the 

UK mobile market. ᴞOpensignal. 

https://datahub.itu.int/data/?i=11632&v=chart
https://datahub.itu.int/data/?i=34618&v=chart
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╥ӭ› Hutchison Vodafone֥ẆȲӔӦѻ

▲МȲҠ Ḃ Пᴩ Ӏ ᶝȴ 

 

ῶ2 -13 ᴩ ‒ ῶ 

ẃ ȸOfcomȳӐ  

 

(Ϯ)  Пᾎạ  

ѻ Ӧ ᶝ (The Office of Communications, 

Ofcom)ѻ ‒Ṷ ȴṳṼ ɞד2003 ᾎɟ

(Communications Act 2003) ɞד2006 ‒ᾎɟ

(Wireless Telegraphy Act 2006)ᴩ ‒

ȴ 

1. ҏ 

(1) и  

ɞד2006 ‒ᾎɟ 2 Ofcomạứ

П и Ȳеӂȳ֥ ѹⅎ ᾼḟứ
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ӣ ȴṼ ֝ᾎ 3 ứȲạ и
174 ᴕ ẁ Ḗȳӑẃ

ȳצ ȳ ֯ᵓ ȳ ὢ ‒Ӏ

ᾨȴ 

(2)  

Ṽ ɞ ‒ᾎɟ 8B Ȳ צ‍ ᵓ’ ȳ

еԚᵓ ПӇ ȲOfcom Л С ҃ṿ

ӣП 175ȴ Ɫ‍ ҃ṿӣȲЬ

῏Ở ṿӣ Ȳ֪ ױ Ofcomứצɞ

‒ С ⁄ (The Wireless Telegraphy 

(Licence Award) Regulations)ɟ ᴩ ҏȴѿ 2020

ד ⁄ⱢẂȲ ⇔ד ҏ 700MHz 3.6GHz П

ȲṳѿẒ ◕ ᴩ ȷ Ϛ ứ֢ П ◕

Ȳ ϡ ᴩ и 176Ȳ ᵑᾼ╥Ӑװ

и ᴕ ד ◕П Ȳ֪ױὑ ד2020 ⁄

82 ứצ ẦứȲ֯ ϡ

ứ ◕и С ῏ȴ 

2. ứ  

ɞ ‒ᾎɟ 12 С Ofcomןậ

ӣП ϩȷṼ ֝ᾎ 13 Ȳ ‍ὁ ҏП Ȳ

Ofcom Ṽ ᴩ╜ ֪ứ Ӑכ ӣ177Ȳ֝ ‍ὁ

ҏПᴩ (ֵⱢ900MHzȳ1800MHz)Ữ

ד ȴὁ ҏП ⁄ ϱ ӣ ќ

Ҁὁ  Ȳѿ› 700MHzד2020 3.6GHzП ὁ

ⱢẂ(2021דὁứ)Ȳ 80MHz П700MHz

120MHzП3.6-3.8GHz Ԛὁ 13.8 П  ȴ 

3. ἤṿӣ-װ ӻὔ Ԛ׀  

П╜ Ɫ ἤṿӣȴṼ Ầ Ȳ

Ь ׂɞ ☺ І ᾎẕ (European Electronic 

                                                 
174 ѝⱢOfcomᴩ ȴ 
175 ╓֯ᴕ Д ֪ ∟ȲOfcomᴕ ҏ СЛ֝ӣ ṿӣ῏ȴ 
176∂ Ӑ έȲCCA᷾שׁ ạ(Ḃṏ₤)ȴ 
177 Ӑ  έשׁ
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Communications Code) ɟ ȲṼ ֝ 45 2

(g) 4 (d) Ȳиᵑ ứ֢ ạứ ẁ

ṿӣȳ ȳ Ἃȳ П ứȲѿ’═ Ϛ ἤ

Ҡ ἤȲṳ ’ Ԛṹ Єоȴ ɞ ‒

ᾎɟ 30 Ofcom ứ ד ⁄178Ȳṳ֯

֝ᾎ 2 ứԓ и ᵓ(ṿӣ )Пᶮ

ȴ֝ה ֽ›Ἤ Ȳ ӑ С Ϣ ҃ἤ

ᵓȲ╝ ṿӣ ҵȲOfcom Ữ Ԛṹ ậ

(Shared access licences, SAL)179 ֮ ậ (Local 

Access licencesȲLAL )180ȴ 

(1) ◕ ԚṹȸԚṹ ậ (SAL) 

Ԛṹ ậ ắ Ϣṿӣ Ofcom П ứ ◕Ȳ

Ẕ҃ṿӣ῏Ԛ֝ṿӣ 1.8GHzȳ2.3GHzȳ3.8 ᴟ

4.2GHZȳ24.25-26.5 GHzȴẔМԚṹ ậ Ҡѿи

ⱢẒ ȷה ṿӣᵅғ ֮үȲ⁄ ѿ֮

ᴩ Ȳ֯ҙ 50еѐП вᴞӦᵉ∂ȷ ṿӣ

Мғ ֮үȲ⁄ ѿ ֮үᴯ ᴩ Ȳ ֮

ү ᵉ∂ὑ╓ứᴯ 181ȲѿṮѦД ȴ 

(2) ԛᵓӣȸ֮ ậ (LAL) 

֮ ậ ⁄ṿӣ С ‒ П ◕Ȳ

ẁẔ҃ ȳ (ֽᾎϢẦ ȳеҨȳ֮Ѡ╜Ἀȳ

ȳ ȳ ȳỨ ȳῂ ᵓ

)ȳꜙᴟ ϢȲ֯ צ ‒ ӑ ẁὢ

(ֽ )ṿӣ Ȳ Ғ ֯ ϱᾼ ȴ

ᴖⱢ צ ‒ ȲOfcom ὑ ҏ֮

ậ Ϣ ṓȲ Ϣ ѿӔ

֯ ᴩὢ ∂ ⱢӦч Ȳχ ⁄Л ἴ ȷ֝ Ɫᴕ

ӑẃ ϢПṿӣ ḖȲ ⁄ϱ צ‍

                                                 
178 ֪ ױ  Wireless Telegraphy(Spectrum Trading)RegulationȳWireless Telegraphy(Mobileצ

Spectrum Trading)RegulationȳThe Wireless Telegraphy (Recognised Spectrum Access and 

Licence)(Spectrum Trading)Regulationsứȴ 
179 ѿ10 MHzẂ 80 Пד  
180 Ϛװἤ ӣ950  
181 Ofcom(2023). Shared access licences 
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ᾓ(Ẃֽ Ϣ֝ )֮ ậ ⱢϮ182דȲ

Ệứ  ѠהҀ ṿӣȴ 

 

 
2 -23 ᵓӣ Пạ⇔ 

ẃ ȸ OfcomȲӐ  

 

(ҳ)  ӑẃ  

П ṳ Ệứự Ȳ ứ ֫ןҠנ

Ȳ Ofcomӑὑ֫ן ‹ד5 ᴩד ῀Ȳ⁄ ῏

═ ṿӣ Ȳӭ›900MHzȳ1500MHzȳ1800MHzȳ

2100MHzȳ2600MHz ᶁБ ֫ןҠנ Ȳ

OfcomỮӑ ᴩ֫ן ȴ͂ᴖVodafone 3700MHz-3720MHz

П Ɫ ֥ ȲOfcomБ ῀ὑ2025֫ןדȴ 

Ofcomὑ2020ד Ӂ ɞ2020҅ד ɟ(Our 

spectrum management strategy for the 2020s)Ȳ ӑẃ

                                                 
182 Ofcom(2024). Local Access licences 
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ḟѠ ᾼЛ֝ Ḗ Ȳ֯ Ѡ Ҡכẞ Ofcom

ᾼ ϷḆ ‚ ᾼֵаҠה ἤȲѿ

ќ═ ᶾ Ȳṳ ӱϠӑẃ Ϡԓ ѿҵȲӇ צ

Ḇֵᾼ Ҡ Ȳה ֢ Ѡה‚ ԚṹȲ

ṳ═ Ԛṹ Ԉцᶾ ȴ 

 

 

2 -24ɞ2020҅ד ɟ  

ẃ ȸ OfcomȲӐ  

 

Ẕ∟ ϚḔ Ӂɞϯѷ҅ ɟ(Spectrum 

Management for Next Generation Wireless Broadband)Ȳ ᴷ

Ệứ ậȳӻ ȳ Ϣ ӑẃП

ḖȲOfcomӔ ṅשׁ ԚṹѠᾎ ♄ἤ

Ḗ‍֮ ҉ ‒ П ӣ183ȴ 

ҫ 4ѣד2023 דּ ȳ ếᶾ (DSIT) ӁП

ɞ ╟ ɟȲ Ɫ 2030ᾼ ᾨϩ

ӭ Ȳ Ӧ ẁ ᷾ 5Gế Wi-Fi 6ȳ7 ᶾ

                                                 
183 Ofcom(2023). Spectrum Management for Next Generation Wireless Broadband 
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еԚ5G ế Ȳṳṿԍ ȳе  ế ῏Є

ӣ ᶾ ȴ 

 

 

 

2 -25ɞ ╟ ɟӭ ứ 

ẃ ȸ DISTȲӐ  

 

  



Ḗц ₤∂  
 

 

 

76 

ϟ.   

(Ϛ)  ‒Ӏ ᾓ 

Ё֮ 34.856פּ ӂѠеṭȲϢЀ ⱢḕӂѠפּ⇔

еṭ243ϢȲ֝ 77.38%ПϢỰᴰὑצפּ ȴ 815.2

а184Пרּ ‒Ӏ ȴ 

‒Ӏ Ɫ815.2 а185Ȳרּ ӣљ Ȳ2008

דП15דᴟ2023ד Ȳ ḕᴍϢӂᶁ♄ ᴩ

Ɫᴞ16.8ϱсⱢ94.4ȷ186ҫᴞ2018דᴟ2023ד Ȳ

ᴩ ц ᵅӣ Ϛ Іὢ ᴾ GNI ᴞ0.56%

ϯ ᴟ0.33%ȴ187 

 

2 -26 ḕᴍϢӂᶁ♄ ᴩ  

ẃ ȸITUȲӐ  

                                                 
184Mordorintelligence.Germany Telecom Market SizeȲ2023ד Ȳ

https://www.mordorintelligence.com/industry-reports/germany-telecom-market/market-sizeȲ ∟

2024/6/26 
185Mordorintelligence.Germany Telecom Market SizeȲ2023ד Ȳ

https://www.mordorintelligence.com/industry-reports/germany-telecom-market/market-sizeȲ ∟

2024/6/26 
186 ITU.Active mobile-broadband subscriptions. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=11632&v=chartȴ 
187 ITU.Mobile data and voice low-consumption basket. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=34618&v=chart 

https://datahub.itu.int/data/?i=11632&v=chart
https://datahub.itu.int/data/?i=34618&v=chart
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(ϡ)  ᴩ ‒ ᾓ 

ҳצ ᴩ ‒ ȲҔᵶϮ ѻ ῏ẔӀҜ и

ᵑⱢ Telekom 32%ȳVodafone- 41%ȳTelefónica 26%

MVNO ῏ Drillisch(1&1)ȴϮЄ ῏ 1GHzѿϯȳ1-

6GHzἨ ᶁ ыЄ ȲᴖⱢ ц Drillisch(1&1)

П ḖȲ ᴩ800MHzȳ1800MHz ◕ Ἃ

Ȳ ᵑ ḖϮЄ ẁ Drillisch(1&1) ậȴ 

 

ῶ2 -14 ᴩ ‒ ῶ 

 

ẃ ȸBundesnetzagenturȳӐ  

 

(Ϯ)  Пᾎạ  

Ӧ ṩ ᶝ(Bundesnetzagentur, Bnetza)ѻ ‒Ṷ

ȴṳṼ ‒ᾎ(Telekommunikationsgesetz, TKG)

ᴩ ‒ ȴ 
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1. ҏ 

(1) и  

BnetzaṼ TKG 89 Ӂ и

Ẃ (Frequenzbereichszuweisungsplanverordnung, 

FreqBZPV)ṳ ᴩạᵂ и ῶȲṼ

TKG 89 ȲBnetza ᴩ и ᴕ ׄ

ԓȳITU ⁄ ᶾ Ȳ֝ ׂ ╓҆

(EU)2018/1972П ȴ 

(2)  

TKG П иⱢ ҃ ‍ ҃ Ẓ ȷ‍

҃ … ὑ TKG 91 2 Ȳ֝ Сֵ

Ϣṿӣȴ ҃ ⁄… ὑ֝ 3 Ȳ֯ ᾎ

ᴩ‍ ҃ Ȳᴕ ἤȳṮѦД Ḗȳ

ԚӣПҠᴩἤȳ₇ ᶾ ’ȳ צ ᵓӣȳ

ᵓ ԈȲ ҃ṿӣ ȴ 

҃ṿӣП Ṽ TKG 91 3 4

… ὑ ṶϢПӨ ҏ(ᵛ╓ )Ȳᴖ֝ 9

ứȲ Ṝ и צ) Ḗ )Ȳ⁄ ṿӣ

TKG 100 П☼ ȴTKG 100 ứѻ

֯ᶾ Ӏ ᾨ ᶮ∟( еӁ) ֝

5 Пὁ Ἠ 6 ☼ ᴩ ȴṼ

֝ 4 ứȲ ӣὁ Ἠ ☼ Ȳᶁ

ṶԒ ’᷾ Ϣẓצᶙכ ṿӣП ϩȴὁ

⁄ѿ ד2019 5GП 2GHzȳ3.6GHzὁ ⱢẂȲṿ

ӣ SMRAὁ ạ⇔ȴ 

ҫ TKG 92 5◕ ứȲ֯ и

Ȳ ṩ ᶝҠѿ 99 ═ȳ ȳḆḂ

Ἠ ứ ṿӣᾼ ₤ế ѿц Ғ ứȲ

ѿ ’ ѿϯ ӭ ȸ 
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Â ’ ӣљȲ ᵑ╥ ῏֯ ‒ ᾼᵓ (TKG

2 2ȳ3 )ȴ 

Â ’₨Ӏế ḋ֮ ‒ ᾼ֝ Ӣ♄ Ԉ

(TKG 2 2ȳ3 ) ȴ 

Â ’ ᾼ ế Д ṿӣ(TKG 88

2 2 ) ȴ 

Â Ɫ ṩᾼἬצ ӣљ ẁ ₇ ȳ ȳԓ

ѹЛ ᾼ ế ὢ Ȳ ᵑ╥ ḋ

֮ ᾼ ếҠӣὢ ₇ (TKG 87

1ȳ2 ) ȴ 

Â ’ Ἤצ ӣљᴟю֯ ṩ е ᾘ ȳе

ѿцἬצ ếѬ ϱ еԚᴩ

ȳЛ ậ׀֮ ế ὢ (TKG

87 1 ) ȴ 

Ӧὑ ὑ ∟ѿד2026 ᴩ и Ȳ

ṳ ὑ Ṽ∟ד2030 ᴩ ȴᵀӭ›ϮЄ

‒ ṿӣ 1GHz ᴩ ц Ȳצ ṿӣᾼ

ḖȲ ὑ ד2025 ᴩ ὁ Ȳ ẁ ד5

ȲЛ ֥Ӏ ḖȲ╝Ԓ Ἃ צ ◕ȴ 

Ӧὑ Ἃ ◕ֵⱢᵅ Ȳצᵓὑ 5G ȴᴖ 2024

ד 5G SA֮ Б Ȳכ9 ᴕ

ᵑ ῏∂ Ьצ∕ Ȳֽ Telekom(5G SA

81.09%) Telefónica(5G SA 64.87%) Ѿѿ

5G SAᵂ ȷVodafoneѿ 5G NSAⱢѻ(5G SA

27.72%);1&1⁄ЄֵⱢ 5G Ȳ╝ Ἃ Ҕ

ᵶϠ ȳӻ цד П

Ḗȴ‚ ᾨѠ Ȳ Ḗ ’ ῏Ἠὢ ẁ

῏(1&1188)ПԚṹṿӣ ᵓȴ 

                                                 
188 1&1 Kommunikation GmbHMVNO Ệ ῏Ȳ2019 5G ◕ὁ ᴖ ϤӀ ȴ 
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2 -27 TKG П ҏѠה 

ẃ ȸBnetzaȲӐ  

2. ứ  

П ṿӣṼ ṩ ϩȳщ ȳ ‒ȳ ╜

и ᵑ ן Ẃ (Besondere 

Gebührenverordnung der Bundesnetzagentur für Elektrizität, 

Gas, Telekommunikation, Post und Eisenbahnen für 

Frequenzzuteilungen, BNetzA BGebV-FreqZut)Пеןה

ậṿӣ (Ṽ Ẃ 1 ҃  ậ)ȴѿ703ן

MHzᴟ788 MHz ◕ ẂȲṿӣ Ɫɦ90 а X

ṿӣ X(ד) (MHz)ɧȷ֝ ѻ ᵍṿӣ

ȴὁ  ⁄ѿ› 5GП2GHzȳ3.6GHzὁד2019

ⱢẂȲ4 ῏Ԛ420MHz П Ԛὁ 65.5 а

П  ȴ 

3. ἤṿӣ-װ ӻὔ 

Ȳ֪֝ד П╜ Ɫ ἤṿӣȲ

֝ ׂ ☺ І ᾎẕ (European Electronic 

Communications Code) ȲṼ ֝ 45 2

(g) 4 (d) Ȳиᵑ ứ֢ ạứ ẁṿ

ӣȳ ȳ Ἃȳ П ứȲѿ’═ Ϛ ἤ Ҡ

ἤȷṳ ’ Ԛṹ ЄоȴTKG 101 С

Bnetza ὑ╓ứ вб ἤṿӣȲҔᵶӻὔȳ

ȳԚ֝ṿӣȴ 
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(ҳ)  ӑẃ  

EECC С ạứɞ ɟ(Radio Spectrum 

Policy Programme, RSPP)Ȳ Ϛ RSPPὑ2012ד ҏȲ

Ḗ ҏ800 MHz ◕Ȳṳ ᴩ900MHzȳ

1800MHzȳ2GHzȳ2.6GHz 3.4-3.8GHz ◕П ȴ

(ὑᴩ╜ ᶧМ)ὑ2023ד 3 ҏ RSPP 2.0Ȳ

ὑ Ԛṹ ᶾ П ᵓӣ189ȴ֝ Ȳ

ὑ2030דѿ› ᴩ  Ȳ֪ױ ựד2025 П

800MHz и1800MHzȳ и2100MHzȳ Ԍ2600MHz

Ἃᴟ2030דȲѿ ựד2033 П700MHzȳ

900MHzȳ1500MHzȳ Ԍ1800MHz ᴩ  ȴ 

Ϛ̥.  ᾎ  

(Ϛ)  ‒Ӏ ᾓ 

ᾎ Ё֮ 54.7557פּ ӂѠеṭȲϢЀ ⱢḕӂѠפּ⇔

еṭ122ϢȲ֝ 81.78%ПϢỰᴰὑצפּ ȴ 380.4

а190Пרּ ‒Ӏ ȴ 

ᾎ ‒Ӏ Ɫ380.4 а191ȴרּ ӣљ Ȳ2008

דП15דᴟ2023ד Ȳᾎ ḕᴍϢӂᶁ♄ ᴩ

Ɫᴞ18.2ϱсᴟ109ȷ192ҫᴞ2018דᴟ2023ד Ȳᾎ

ᴩ ц ᵅӣ Ϛ Іὢ ᴾ GNI ᴞ0.59%

ϱсᴟ0.60%ȴ193 

 

                                                 
189 European Parliament(2024). New Radio Spectrum Policy Programme 
190Mordorintelligence.France Telecom Market Size (2024 - 2029)Ȳ2023ד Ȳ

https://www.mordorintelligence.com/industry-reports/france-telecom-market/market-sizeȲ ∟

2024/6/26 
191Mordorintelligence.France Telecom Market Size (2024 - 2029)Ȳ2023ד Ȳ

https://www.mordorintelligence.com/industry-reports/france-telecom-market/market-sizeȲ ∟

2024/6/26 
192 ITU.Active mobile-broadband subscriptions. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=11632&v=chartȴ 
193 ITU.Mobile data and voice low-consumption basket. ∟ 8ѣ6ѡד2024

https://datahub.itu.int/data/?i=34618&v=chart 

https://datahub.itu.int/data/?i=11632&v=chart
https://datahub.itu.int/data/?i=34618&v=chart
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2 -28 ᾎ ḕᴍϢӂᶁ♄ ᴩ  

ẃ ȸITUȲӐ  

 

(ϡ)  ᾎ ᴩ ‒ ᾓ 

ᾎ ›ϮЄ ӀҜ иᵑⱢ Orange 35%ȳSFR 27%ȳ

Bouyges 15%Ȳ ϯⱢ Free Mobile MVNO194ȴẔ

ֽϯῶȲⱢ ’ ᾨеӂἤ ὢ ₇ Ȳᾎ ậ╓

ὁ ṳᴩПạ⇔Ȳ֯800MHzȳ900MHzȳ1800MHzȳ

2100MHz 2600MHzᶁ ậ╓ ạ⇔Ȳ 700MHzц3400-

3800MHz ӣὁ ạ⇔Ȳ╝֢ П  Ὼȴד

 

                                                 
ד2018 194 ȴExplore France (2018) . Mobil telefonieren in Frankreich 
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ῶ2 -15ᾎ ᴩ ‒ ῶ 

ẃ ȸARCEPȳӐ  

 

(Ϯ)  Пᾎạ  

ᾎ Ӧ І ╜ ᶝ(Autorité de Régulation des 

Communications Electroniques et des Postes, ARCEP)

ᶝ(Agence Nationale Des Frequencies, ANFR)195ѻ

‒ ц ד Ṷ ȴṳṼ ɞ ╜ І

‒ᾎɟ (Code des postes et communications électroniques, 

CPCE) ц ӣȴ 

1. ҏ 

(1) и  

Ṽ CPCE L43 ứȲANFR

П ȳ ȳṿӣ ᵒȲ ARCEP

Ṽ ֝ᾎ L41 БẦ П ṿ

ӣȴᴖ ANFRӼ ạứױ и ῶȴ 

                                                 
195 CPCEL43  
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(2)  

Ṽ CPCE L42 ȲARCEP ᾎ

ȴ֝ 1 2 Ȳ ᴕ ἤȳ

Д Ṯᾙȳ ԚṹҠᴩἤȳ ₇ ȳ צ ᵓ

ӣц ‒╜ ӭ ȷ֝ Ṽ ֝ᾎ L42-

1 Ȳ ⅎ ȳ Ὑȳ ᶡ ᾼ ᴩ ȴCPCE

L36-6 1 3 ARCEPạứ֝ᾎ

L42 П☼ ԈȲṳṼ L36-6 1

6 Сᴩ ȴ ϱȲ

ᾨἤ Ҡ ᴩ (Soumission comparative)ц

ὁ Ẓ ạ196Ȳṳѿὁ ạⱢѻȴѿ ד2019

3.4GHz-3.5GHz ⱢẂ(2020/11и ᶙ197(כȲὁ и

ⱢẒ ◕Ȳ Ϛ ◕ ᴩ Ἥ ᷾ Ȳ ᴩ

Ἥ (Ҕᵶ ẁ Ệứ ϤȳҒ ȳ ֮ү∂

Ὑ⇔ȳ ֥ᵂ)᷾ ῏ӑ 4

⁄ѿỆứ (3.5 а) 50MHz Ȳ

⁄ҫҵ 198Ȳ ϡ ◕ ᴩ ◕ὁ Ȳ ῏

(SMRA ϡ ⁄) ᾨ ᾨậ ᴯ

Ȳ ҳצ ῏ ᴩ Ἥ ȲBoutgues 

TelecomȳFree Mobile(ᾨậ ᴯ ӣ 309.6

а)ȳOrangeȳSFRҳ ῏иᵑ 70MHzȳ70MHzȳ

90MHzȳ80MHz199П 200ȴ 

2. ứ  

ᾎ Ṽ 2007-1531 ứ (Décret n°2007-1531 du 24 

octobre 2007) ắ ϢПṿӣ еהȲѿ 201ⱢẂ

ḕדП ӣⱢɦ (MHz)X ◕… Xὁ   X

ᴕ… ɧȷARCEP ὑ Ὑṿӣ 202ȴᴖὁ ⁄

                                                 
196 ARCEP(2023).Le spectre ®lectromagn®tique 
197 ֯ ◕700MHzדП›Ȳ2015ױ ӣSMRAạ⇔  
198 ARCEP(2019).5G- Attributions des fr®quences de la bande 3,4 ï 3,8 GHz : lôArcep transmet au 

Gouvernement sa proposition de modalit®s dôattribution et dôobligations pour les candidats 
199 ḕ Ҡ ϱ Ɫ100MHz 
200 ARCEP(2020).5G-R®sultat final de la proc®dure dôattribution de fr®quences de la bande 3,4 - 3,8 

GHz 
201 ӣᴩ Ӽ ậṿӣן Ȳὑ Ὑ 
202 ARCEP(2023).Les fiches pratiques- Les redevances d'utilisation de fr®quences 
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ѿ› 3.4GHz-3.5GHzὁד2019 ⱢẂȲOrangeԚ

90MHz П  Ɫ8.54 аȴ 

3. ἤṿӣ-װ ӻὔ 

ȳ Ȳ֪֝ד П╜ Ɫ ἤṿ

ӣȲᾎ ֝ ׂ ☺ І ᾎẕ (European 

Electronic Communications Code) ȲṼ ֝ 45

2 (g) 4 (d) Ȳиᵑ ứ֢ ạứ

ẁṿӣȳ ȳ Ἃȳ П ứȲѿ’═ Ϛ

ἤ Ҡ ἤȷṳ ’ Ԛṹ ЄоȴṼ CPCE

L42-3 ứ П ῀ ARCEPȲе

П ȳ ⁄ ѻ ȴ 

(ҳ)  ӑẃ  

ᾎ П ᾓ ד Ȳ֝ӑẃП ắ RSPP 2.0 Ȳ

Ӑ ═ ᾃ RSPP 2.0П ҏȴ 

ҫҵᾎ П ᴩ ᶁὑ2030צ∟דự ȲὑױП›

ᾎ Ӕᴕ ҵи 1.5GHzȳ26GHz ѿ ᵗ5G ȴ 
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 ֢ ᴩ ‒ ֥иέцᶺ ạ⇔  

› иέ֢ ȳ ҏ ᶮцӑẃ ȲӐ 10

ᾭᾓȲṳ ᶺ ᴩạ⇔ ᴩ Ȳѿ ᶺ ֯ạ⇔ ὑ М

П ȴ 

Ϛ.  ҏѠהЬѿὁ Ɫѻ☼ 

Ɫ ’ ҉иצ ᵓӣȲӭ›֢ ֵ ậὁ ᶮה

ᴩ Ȳֽᶺ ȳ ȳ ☺ȳ Ғịȳ⁮ 203ӭ›

П ֵѿὁ ᶮה ҏȴ и ֽѡӐȳМ

Ьѿ╓ ạ ҏ ѿ ᵍӀ ạП ȲᵀѡӐὑῺד

Ϸ Ở ᴷ ậὁ ҏᾼҠᴩἤȴᴖᾎ Ɫ’ ֢ ῏ᶁ

҉и Ȳ ὁ ạ⇔ ╓ ạ⇔Ȳ֯800MHzȳ

900MHzȳ1800MHzȳ2100MHzȳ2600MHz Ἠ

∂ ד П ◕ ╓ Ȳ 700MHz 3400-

3800MHz ◕ ᴩὁ ȴᴖ ⁄ ὑ28GHzП ἤ

Ȳ ὑ28GHz ╓ ạ⇔ȲẔ ⁄ ὁ ȴ 

ϡ.  ʌ ֢ ḕ ῏ӂᶁ 6 GHzѿϯ  Ɫ230MHzפּ

ᴕ ὨҠѿכשׁ Ȳᶺ ֯1GHz ѿϯᵅ ӂᶁḕ

ᴯ ῏ ⇔Ɫ46.7MHzȲ ὑӂᶁ39.88 MHzȴắ

ֵⱢ ☺Ȳӂᶁḕᴯ ῏Ɫ54MHzȷ ᵅⱢ Ȳӂᶁ

ḕ ῏ 20MHzȴ֯צ═ М 1-6GHz Ȳү М Є ȳ

ҏ Ɫ ȷ ☺ȳ ҒịцѡӐ ҏ юȴ ᴏᾌ

Ԍ⁄ ῺМᴯ Ȳ Ғịȳ ȳ ☺ ҏ Ꞌ ὑᶺ Ȳ

ӼצЛю Ữӑצ ῏ ȴ 

 

 

 

 

 

                                                 
203 Ԍ Ɫ╓ ∟  
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ῶ2 -16֢ ӂᶁḕ ῏ ѩ ῶ 

 
ѻ  

῏  

1GHzѿϯᵅ

 

(MHz) 

1-6GHzМ  

(MHz) 

6GHzѿϯ 

Њ (MHz) 
ᴏᾌ 

(MHz) 

ү  3 60 173.3 233.3 533.3 

 4 52.4 225.75 278.15 139 

Ғị 4 25 133.75 158.75 800 

☺ 3 54 121.4 175.4 708.9 

 4 38.8 207.3 246.1 600 

 4 47.5 203.6 251.1 Ƅ 

ᾎ  4 47.4 179.6 227 Ƅ 

М  4 29.5 271.3 300.8 Ƅ 

⁮  3 20 203.3 223.3 Ƅ 

ѡӐ 4 37.5 150 187.5 400 

ẃ ȸӐ  

֥ 6GHzѿϯᾼМ цᵅ ẃכȲᶺ ӂᶁ֢ צ═῏

Ȳ ὑМװ ȴӐ ẞ ᵑᾼ╥ȸᶺ ⁄ Ὼ

ὑѡӐȳМ Є ȳ Ḽ֯׀ṷױ Ḕ ЛЄП 4

ȴ̓͂ ҒịӀ М֢ ῏ᾼ צ═ ЄȲ֯ Singtel

ӀҜХכᾼ ᾓϯȲẔ═צ 265MHzᾼМᵅ Ȳ

М⇔ꜙ ȴ 

ѩ ᶺ ⁮ᾼ֝ד (Ϣᶁ GDP 33,121ּרа)цᶺ

(Ϣᶁ GDP 33,864ּרа)ȲϷ֝ 3צ ‒ ȴ ⁮

ӂᶁḕ ῏֯1GHzѿϯ 20MHz П Ȳ

ὑѻ М юȲᴖ֯1-6GHzӂᶁ 203MHz Ӽ

ᵅὑᶺ ȴ ╥֪Ɫנ ⁮ ὑ1GHz ᵅ ╓ ạ

ҏȲḕᴯ ῏ П֝ד ȷᵀ Ḗ Ȳ

MSITὑɞ ɟБḟứẁ(ד2024-2027) 800MHz

◕Ὲ Ḇֵ ẁᴩ ‒ṿӣȲѿќ

 ȴ כ
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Ϯ.  Ғ ֮ү∂ ѿ с ₇  

Ɫ ᴕ Speedcheck ᵫ204Ȳᶺ 232.9Mbps֯ ֢ ӂᶁМ

ὑ›◕ Ȳ ᵅὑ ϚП⁮ (432.5Mbps) ϡП Ғị

(376.8Mbps)Ȳ ὑ (124.4Mbps)ȳּר (138.2.5Mbps)ȳ

(140.1Mbps)ȳ (143.2Mbps)ȳѡӐ(156.5Mbps)ȳ ☺

(177.2Mbps)ȳᾎ (222.6Mbps)ȴ 

ᴕ Opensignalϯ ᵫ205Ȳᶺ ׆Пד2021 ϯ

Ɫ 25.7MbpsȲᴖ ϯ Ɫ44.8 Mbpsȴ ׆ ϯ

ѩⱢ57.3%Ȳ֯ѻ М ὑ П53.1Ȳ֪׆ױ

◕П ₇ Ḃצ Ὲ ȴ 

ᾃ ᾼ╥⁮ ѿѻ Мד юП Ȳ֯ԓ 5G

ϯ Пῶ ȴ OECDȲ ᴟ2024ד⁮ 5G ֮

ү Ɫ30.6624 Ȳḕ10 Ϣ593.2 206Ɫ ᵫМ27

OECD Ȳֵṳ ὑ 2֤ПӴ ửП327.5 ȴד П

ϯȲ ᴟ2022דᶺ 5G ֮ү Ɫ2.9087 Ȳ ḕ10

Ϣ 126.47 ᶺד2024) ϢЀ ֮ү ⁄Ɫḕ10

Ϣּ83.266פ 207)Ȳ ѿ П ∂ Ɫ יּ ȴ 

ҳ.  ẁ ӂ ạ⇔ ֪ Ӏ о ᴷ  

Ɫ ᵍ ῏ ᴩ ᵻ ч ᾨᴩⱢȲ֢ ֵ ᴩ ẁ

ӂ ᴷ ╟Ȳ ᵍ ⇔ Мὑ Ϛ ῏ȴẂֽ

֯ в4צ ѻ ῏ᾼ ᾓϯȲ ϱ ứⱢ Ϛ

῏Л 37%Ȳ ῏ צ ⇔ ᾨᾼῈ ȴּר Б

ậ ϱ ḟứȲᵀЬѿ ▲ ᾨ Ѡה ᴩ

М⇔ ȴᴖᾎ ȳ ȳ ☺ ậḕװὁ

ѠהȲѿᵓѻ ὑḕװὁ ♄ ᴩ ᾨ

ᴷȲᴖ ☺ӭ› ᶺ ֝ Ɫ3 ѻ ῏ȲẔ֯ᵅ

82MHzἨ40%ᾼϱצ Ȳ ᾼϱ ứדᴿȲ

                                                 
204 Opensignal(2023)Benchmarking the Global 5G Experience ð June 2023∟ 2024/12/5 
205 Opensignal(2022) . 5G Impact On The Global Mobile Network Experience 
206 OECD(2024) . 5G base stations_e 

https://reurl.cc/NbAYVk ∟ 2024/12/5 
207 Ӑ Ȳѿ ҖӀ╜ἈӖ╜ᶝ ȲӘế 11ѣϢЀד2024 Ɫ21.3772ϢȲԚ∂

1785G ֮ү ȴ ᴕ ᵫ Ϯ ϡ Ḗ ₤ Ϥ ὙМ ῏

Ϥ ֮үᵉ∂ ᶮȴ 

https://reurl.cc/NbAYVk
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Ӏ צ’ ᾨῈ ȴ 

ӭ›ᶺ ḕװ ֢צ ◕ϱ ҵȲɞ

ṿӣ ᾎɟ 12 1 цɞᴩ ⁄ɟ

18 2 ҫצӨ Л ᴩ

ПϮиПϚȷ1GHzѿϯȳ3GHzѿϯȳ6GHzѿϯиᵑꞋЛ

ПϮиПϚȳ24GHzѿϱЛ ХиПϡ

ᾼ ȴ֯108ד П Ȳᶺ Хצ ѻ ᾼᴩ ‒

῏Ȳ ᴖ Ἁד112 ῏֥ẆȲϮиПϚᾼϱ Ҡ ч

ᴖ‹ Ϯ Фד῏ ᾨᾼ ϩȲ╝֯ӭ›Ϯ ῺᶁиӀ

ᾼ ᶝϯᴿצ Ὲ Ȳ∂ ד119֯ ự ҏ›Ȳ

ᴩϱ П ȷ֝ ȲϷ ᴕ ╥ᵡצҠ צ

῏Ȳ ⇔’ ֯ ῏ҒϤ ᾨᾼ ȴ 

Х.  ӣ ἤṿӣạ⇔ ᵓὑצ о ӣ 

ӭ›֢ ἤṿӣПạ⇔ҠиⱢɦ Ѧɧȳɦ ⁄

Ѧɧȳɦ Ὅɧȳɦ ɧҳ ⇔ȴ ц ╓ ạ

ѡӐ ὑ ѦȲ ϱᵛ Ѧ Ἠ ẁṿӣȴᴖМ

⁄ ὑɦ ⁄ Ѧɧ Ẃҵ ҠỞҠ ᴩ ἤ

ṿӣȴᴖ⁮ ȳ Ғịȳ ☺⁄ ὑɦ ὍɧȲὑ МὙứ

Ἠ ẁṿӣП ⁄ȴ רּ∟ ȳ ֽ

ᾎ ȳ ⁄ѿ CBRSṆ ȳ֮ ậ ȳԚṹ ậ

ѠהȲ ἤṿӣȲѿ ῺҠ

ṿӣ ȴ 

ᶺ ⁄ ɞ֯ ṿӣ ᾎɟ 17 ἤṿӣȲ

2100MHzȳ3500MHzц28000MHz ◕б ‒Ṷ Ө

ẁṿӣἨ Ԛӣȴᵀ֯ӭ›֢ ῏ Ὼᶁи

ᾼ ᾓϯȲ ῏Ȳ֯Ϯ ѻ ῏ Лὔװ֯׀

Ӏ ᾼῈ ȴ 28000MHz֪╓֣ἤ Ȳ ῏∂ ц

ṿӣ ᵅᾼ ᾓϯȲҠ ѻצ ẁẔ҃ Ḗ῏ ἤṿӣ

ᾼ ȴӑẃ119ד ҏ ȲἨҠ ᴕ ᵂᾎȲ ᴷҒ

Ϥ ạ ἤṿӣᾼ ạȲ ắ ῏Ϛứ в֯ ֮

ẓ ∂ Ȳ⁄ Ὅ҃ ῏ ӣȲѿױҒ ∂ ṳ

ẛ צ ӣȴ 
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г.  ᴏᾌ Ь ∂ ц ӣᾼӀ ╚  

ֽ›Ἤ Ȳ ◕ ϭ GSMA Ɫ Ȳṳצ

П ₇ ῶ ȴ ὑẔ╓֣ἤ ȳ ЊП ἤȲ

ᵉ∂כӐ ȲֽὨ ᴏᾌ ἤ֮ ֯

☼ ⇔ᾼ ֮ Ȳ Ҡצ ∂ ế

ᾼ Ȳ╝֢ Ὼדד ṿӣЛ֝П Ầᵗ ᴏᾌ

оȴẂֽ ᵑ֯26-28GHz ◕ϚḂ Ἇ ӣᴩ

ὁ ạ⇔Ȳѿ ạ ҏ ȷМ ҏ ◕

ṿӣ ‚ל᷉ 5G ȷѡӐ ṿӣ

ᵅᵂⱢ… ᴕȲ ‒ ῏Ϸ ӣ ◕ӣὑ5G SA ᾭ

ᵉ∂ȷ Ғị ẁ28GHz ậ123.2ן Пṿӣ
208ȷ и ꜙᴟӑ ◕ ẁе ᴩ ṿӣ209ȴ 

ᶺ ⁮ 28GHz ◕ ѿὁ ҏȲᵀ֯⁮

⁄֪∂ ᴕ ṿẔ ѿ ן֫ן ȷᶺ ҏ

֪ᴕ ᶾ МӴц Ӏ ạȲṳӑ֯ ◕ ứ ᾼ

  ȲϷ ◕ṿӣ ᵅȲ ӱ ᴏᾌ ◕֯Ӏ

Ьӑּט ╟∂ ц ӣ цᾼᴕ ȴ 

                                                 
208 International Institute of Communications(2019). Singapore Ups 5G Spectrum Allocation to Four 

OperatorsȲ Ғị ậṿӣן ᴖЛןậὁ  Ȳ ẁС5G ═ Ϣṿӣȴ 
209 ›◕֢ ӣ ᶮ 
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ῶ2 -17֢ ῶ 

 

 

ẃ ȸӐ
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 ‒ὢ П ᶮ 

ᶾ ֽ5Gȳᵅ ╦ ֯ὑ╥ᵡצᵑὑѿἏП

ӣὢ ḖȲױӼⱢ ‚ᶾדּ ᾼѻ ᵗϩȲᴖ ӣὢ

ᶾ Ԛ֝ сӀ ὑᴩ ‒ П ḖȴӐ 5Gȳ

ᵅ ╦ ᶾדּ ᴩ ҵ יּ Ẃ Ȳѿиέשׁ ӑẃ Ḗ

ṛ֣ȴ 

Ϛ.  5G ц ה  

֪ 5G Ӏ Б כ Ȳ ᴯ ᵉ 210╓ҏȲʌ

5G ϢЀ ḆБ 97.22%ȴӦԓ ‒Ṇ Ầ (Groupe 

Speciale Mobile Association, GSMA)ҏᾼӀ ▲ ╓ҏȲ5G

ӣṶ ѩẂМѿɦϚ ὢ ɧ(  ȳ ȳ Ṏ )ⱢѻȲ

ᴾ46%ȷװПⱢɦ ӣɧȲᴾ33%ȲẔ҃(еԚṶ ȳ ȳ

) ᴾ21%(ֽ ϯ )ȴ  

 

 
2 -29 5Gὑ֢ ӣѩẂ 

ẃ ȸGSMAȲӐ ȴ 

 

                                                 
210 ᴯ (2023)Ȳɞ ᴯ њ ‒ ῏› ⅜ὧ ӱ5G ӣі ᴯ ₤ɟ 



Ḗц ₤∂  
 

 

 

   93 

GSMA ▲ Ὠ ӱȲ֪ ѿϱ ᶾ ӣ Ἤ ẃ

ᾼ╥ ‒ ֝ ѿ B2B(Business-to-Business)Ӏ ᵂⱢ

ԒȲԚ69%ᾼắ ‒ ԝⱢ Ԓȷᴖ B2C(Business-to-

Customer)Ἠֵ֪ⱢБ ếӀ Ȳ֪ױ 23%ᾼ ‒ ԝⱢ Ԓȷ

Ẕ ֽ A2P(Application-to-Person)P 17%ц B2G(Business-to-

Government)P 14%ȴӦױҠṓ B2B ה ╥5G ӣ

ᾼ ȴ 

 

 

2 -30 5GṶ ӣѩẂ 

ẃ ȸGSMAȲӐ  

 

֯ B2BӀ Ԓᾼ ᾓϯȲ ‒ 5G ӣᾼ ѿɦ

ẁ ὢ ɧцɦᵅכӐᾼᾬ ẁ ɧⱢ ԒȲɦҒ ╦

֥ɧⱢװȲɦҒ ᶾ ќ ɧцɦҒ ứᴯ

ғ ɧ⁄Ɫ ∟ Ԓ ᴯȴ 

 
2 -31‒ 5G ӣ ᾼ Ԓ ⇔ 

ẃ ȸGSMAȲӐ  
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‒Ӏ ẁ Ṕ⇔ ПȲ֪ 5GἬ ẃᾼ Ṷ  כ Ȳ

Ḇֵ ‒ Л ẁɦ ậὢ ɧ( 10%)ȲḆ ֣

ᵂⱢɦӂүẁ ɧ(44%) ẁ B2BȳB2B2Cцɦ ᴯὢ ẁ

ɧ(41%) ẁ B2BȳB2C(ֽ ϯ )ȴҠṓӑẃ5G ẃᾼ Ӏ

ẁ כ ֣ ϚȲ₣᾿ ֥⇔ ȷ ẻ Ϡ ‒Ӏ

⇔МȲֵⱢ ᴾ ᾨᾼᶝ ȴ 

 

 

2 -32 ‒ 5G ה ѩẂ 

ẃ ȸGSMAȲӐ  

 

ϡ.  5G כ ⇔ 

כ ⇔ᴖṕȲ ԓ ᴩ ẁ Ầ (Global Mobile 

Suppliers Association, GSA) Ȳ2024דӀ ϱҠ ᾼ5G

₤ 1,964 Ȳֽϯ Ἤӱȴ 
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2 -33 4G/5G/5G SA₤  

ẃ ȸGSAȲӐ  

 

ᴖȲ5G ὢ ӣ ḖֵаȲ ╗ ἤ І ₇ȳӻ

ȳӢ ȳ ϩцеԚṶ ȳ Ȳ ӣғ ињ ȳ

ӂὰȳ Ӧ ȳṞӣ ІȳẔ҃ ứ ӣ(ֽṞ/ᾬ )ȴ

֪ Л֝ᾼὢ ӣ ẂȲ ᶾ Ḗ ẃ Ȳ

ֵṿӣ2Ồᴏᴟ12ỒᴏȲᴖ⅔ ᶾ Б Ϥ ѱṆ (System 

on a Chip, SoC)Ԓ ȴ Ḗֵ ἤ ПȲ ₇ⅎ о ⇔

Ȳ Ӏכ Ӣ ᵺ ȷ ᶾ Ḗ ⇔ ПȲᶾ Ḗ

Ȳ כ Ӑ᷾   ȴ֝ GSA ᵉᾼ ẃ

Ȳכ ṿ5G ᾼ₤ Б 4GֵȲᵀὊиẔ ӣ ᵑ

⁯ҠṓẔМ53%Ɫњ ȳ24%Ɫ Ӧ ȳ4%Ɫ

ӂὰȳ13%Ɫ ₇ȳ 6%ⱢẁṞ/ᾬ ӣ ᾼ ứ ӣȲ

ֽϯ Ἤӱȴ 
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2 -34 5G ₤ и  

ẃ ȸGSAȲӐ  

 

Ϯ.  5G SAᶾ ἤц ӣ  

ᶾ ӣѠ ПȲ ‒ ѩ5G ᶾ ќ ᾼ ⇔

ѿɦ йѱɧцɦ Ҡ ᵅἋ ‒ɧⱢ ԒȲɦ о

▐ ɧȳɦҒ ќ ᵉ ὢ ɧȳɦҽ ֵ ₤ ɧ

(Massive Machine Type Communication, mMTC)װПȲ ∟ⱢɦҒ

ᴞ о иέɧцɦ о ᵉ ɧ ᶾ (ֽϯ )ȴ 
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2 -35‒ ѩ5Gʒ ќ ᾼ ⇔ 

ẃ ȸGSMAȲӐ  

 

ɦ йѱɧᶾ …5G SAᾼ ᶾ ӣȲ ậὢ Ҡ

ᴩ йѱȲ┬ ḕ йѱМἬ ᾼὢ ӣ ᵑȲ

ֽɦ ₤ ɧ(Enhanced Mobile Broadband, eMBB)ȳ

URLLCц mMTCȲ Ṿо ☼ ȴ Ẕ ד ֵаȲ

ᵀӦὑӐ ѻ ᴩ ‒ Ȳ╝ᴕ ֢ ӣ ὑ

Ḗᾼ ἤȲӐ Ҡ о ⇔ᾼ ҏ Ȳ

eMBB ὑ Ϣ ᾼṿӣȳURLLC Ṟ ц

mMTC ӣ ϮЄѠ֣(ֽϯ )ȴ  

 

 

2 -36 5G йѱ ὢ ӣ Ἐ 

ẃ ȸӐ ᵂ 
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(Ϛ)  eMBBð Ϣ AIо 

ϢЏ Б ᶾדⱢּכ ᾼ Ȳ֢ᴩ֢ ӼЛ AI

ӣᾼ ȴӭ› AI ғ ᾼṿӣЬѿɦ ɧ(Cloud 

Computing)ⱢѻȲ ᵂѠה… ᾼ

֫ ᴟ Ȳὑ ᴩ ᾼ ȲⱢϚ ɦ Мהɧ

(Centralized)ᾼ ▐ ȴ ᾼ ᾎ ᾼ Ḗ Ȳɑ

ꜙᴟ ẓצ ц ᾼғ ᵛҠȷ ᴖȲӦὑ

ᾎ צ ᴖ Ἤצ ֫ ᴟ Ȳ⁄ כ ☼

ὢ Ἃ ⇔ ȴ(ֽϯ ) 

 

 

2 -37 ᵂѠה 

ẃ ȸGartnerȳӐ ᵂ 

 

Ɫ ḟѿϱᾼ Ȳ― ӢϠɦ ɧᾼ ᵂ ȴɦה

ɧ… Ϛ иᾼ›ᾘғ ϯὍᴟ ἨḆⱢ Ὼ

ᾼ (Edge Cloud)Ȳὑ ϱ Ȳױ

― ҵẓ צ ғ ȴ ɦи ɧה

(Decentralized)ᾼ Ȳצ юἋ ц֫ (Backhaul)ᴟ

ᾼ☼ Ḗȴ(ֽϯ ) 
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2 -38 ᵂѠה 

ẃ ȸGartnerȳӐ ᵂ 

 

AI оᾼᶾ ṛ֣צ ᾼ Ȳ ‒

ὢ ᾼ ☼ Ь ֪Ḇֵ ₇ в ᾼ Ӣȳ ὢ ᶶ

Ғȳ AI ᾼṼ ⇔ ᴖ Ғȴ֪ױӐ

AI оṔ⇔Ȳ ᴷṿӣ Ḗ ҒἬ Ӣᾼ ὢ

ṿӣ☼ ȴ 

(ϡ)  URLLCðṞ  

Ṟ … Є ПϚȷ ᶾדּ ᴟᴞӣṞ Ȳ

ᵗἨᴞ Б Ɫ֢Ṟכ Ӏ оứᴯᾼ ПϚȴ

֝Ӧּר ḦṞЏ Ầ (Society of Automotive 

Engineers, SAE)ứ ᾼᴞ Ṟи ȲϚԚиⱢ6 ȴẔМȲ

›3 ᵑ ϢӇ Ṟ ȲЛⱢᴞ Ṟи ȸ 0 Ṟ

ẁ ᵫ ӱц ≡ ᾓ ᵗғ ȳ 1 Ṟ ẁṞ

═Ἠṥ Ṇ ȳ 2 Ṟ ẁṞ ═цṥ Ṇ ȴᴖ

∟3 ᵑ ᾼṞ ᵛҠ ứⱢᴞ Ṟȸ 3 Ṟ Ҡ

ὑ60 km/hϯ ᴩᴞ ȳ 4 Ṟ Ҡὑ ứ ᾓϯ ᴩ

ᶙԓᴞ ȳ 5 Ṟ ὑἬצ ᾓϯ ᴩᶙԓᴞ ȴ 

Ӑ Ȳשׁ ᴞ Ṟᶾ ᾼḦṞ₇ Бᴾֵ Ȳ

ֵѿ ᵛὢ (Software as a Service, SaaS)Ɫѻᾼԍ ӼЄ

᷾ϤϠᴞ Ṟᶾ ᾼׁשṅȴ ᴟ2024דȲҠ ᴩ 4 ᴞ

ᾼצ Google WaymoȳBaidu Apolloц Amazon ZooxȲꞋⱢ



Ḗц ₤∂  
 

 

 

100 

SaaSеҨȷҠ ẁ 3 ᴞ ᾼצ Volkswagenц

Mercedes-Benzȴ (ֽϯ ) 

 

2 -39 ᴞ Ṟ  

ẃ ȸ֢Ṟ ᵉ ȳӐ ᵂ 

 

ϱБֵצԍ ẁᴞ Ṟᶾ Ȳᵀ֢ ὑӻ

ᾎ ỮӑצὙ ᾼԓ ц Ȳᶺ Ӽ ȴὍ 2030

Ȳד Ϡϱ ӭ›Б 4 ᾼᴞ Ṟ Ϡ 5 ҵȷֵ

ḦṞ₇ ꞋБ ứӭ ᴟю כ 4 ȴṼ שׁ ẃכȲ

ᶧ›20֤ ᾼᴞ Ṟ₇ Ꞌ ẞ 3 Ἠѿϱᾼᴞ Ṟᶾ

ȸԚ3 (Google WaymoȳBaidu Apolloц Amazon Zoox)

5 ȳҫ12֤(VolkswagenȳMercedes-BenzȳFordȳTeslaȳ

General MotorsȳBYDȳBMWȳMGȳVolvoȳStellantisȳHonda

ц Toyota) 4 ȲẔ 5֤(Hyundai-KaiȳNissan-Renault-






























































































































































































































































































































































