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ѩẞ ᴯБ ╥ԓѷꜜ ᾼ ☼Ȳ ѩẞ ᴯҬ╥ ᾼ ȲӑϠ

צ ᾼṿӣ ȳ ȳֵа ӣὢ ѿц Ḇֵᾼ ȷ ☼И╥

ɎInformation and Communications TechnologyȷICTɏц ᾼ Ȳ דּ

ᶾɎInformation TechnologyȷITɏȳ ɎCommunications TechnologyȷCTɏѿц

ᾼ ɎVideo and Audioɏᾼ ☼Ȳ╥ӑẃ Ӣ׀ ᾼѠ֣ȴ ӐϱӐѝ

ᾼ ᴯ ☼ Ṇиכ 6Є иҒѿ Ȳ ϚⱢᾎ҆ Ȳ ∂ԓ צ

ϱ ҅ᾼṏֻᾎ҆ Ȳ ɪᶾ МӴɫẞɪὢ МӴɫᾎ҆ ╥ ᴯ ☼ ᾼ

Ȳ’ ֥ᾎ ‍ᾎ╥ᾎ҆ ᾼ ȷ ϡⱢṆ ӂүȲṆ ӂүֽМҶ ἪȲЛ

ȳ ‒Ἠ Ṇ ӂүȲИ ẁֵа ᾼὢ ẁ ῏ ӣȷ

ϮⱢצ Ȳ ֯Б╥ љљѿцЄȳМцЊԍ Ӈ ᾼЏẓȲḥצ

Ἤ ẃᾼЛѠ―Ϸ╥Є ӭԚצ Ȳֽᴶ ɪצ оȳѿц

оɫȲӼ╥ӑẃ ᾼ ȷ ҳⱢ Ȳ ῏ ᾼ ц ᶶ

Ȳ ֯ юצ 13 ѿϱᾼ ֥ ὢ Ȳ ẁᵛ ὢ ẁ Ϣ

цԍ ӣȷ ХⱢ ᴯв Ȳ ᴯоП∟ԉᴶϚ ☼Ṇ ӂүꞋҠ 600 ѿϱᾼ

в Ἠ 1200 ѿϱᾼ в Ȳ ҟ ᾎ ẁв ᾼ ҅ ḇȲד ᾼв ЛṜ

כ ȲֽᴶҒ ֢ в Ɏ ɎStandard DefinitionȷSDɏȳ ɎHigh 

DefinitionȷHDɏȳ4K ᾼ ɎUltra-High DefinitionȷUHDɏѿц 3D ɏᾼ ᵂѿ

ці Ӽ╥Ϛ − ᾼ ȷ гҒ ὢ Ȳ› Ἤ Ὑᾼ ӭꞋ ᷾Ϥ ᾼ   ᶾ

ȲӐ ⁯╥ ẁ ὢ ᾼן Ȳ ҟ Ϛὢ ẞ ἬЛ֯ᾼϚ ὢ

ɎOne-Stop ShoppingɏȲצṷҒ ӣὢ Ҭ ╥ ӐӣљᵛҠṹצᾼὢ ȲצṷҒ

ӣὢ ╥ ҫҵԛҀϚṷ ӣИ ṹצᾼὢ Ȳ ɪ ᴯ ☼▐ Ṇɫֽ

ϚἬӱȴ 

 
Ϛȸ ᴯ ☼▐ Ṇ  
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╥ Ȳ ᴖҒϤ ᾼ ὢ Ȳ ᾼ IPTVὢ ѿ

цᴩ ὢ ȷצ ⁄ Ȳ ᴖ Ϥ ᾼ ὢ Ȳ

ɎVoice over IPȷVoIPɏὢ ѿцᴩ ὢ ȷ ᾼ ὢ Ȳ

ɎVoIPɏὢ Ȳ ὢ ɎOver-The-TopȷOTTɏѿцᴩ ὢ ȴ Ϛὢ ḥצῈ

Ҭצҳ ֥ϚᾼϚ ẞἉὢ ȲИ ṜϚ Ἠԍ ᾼ ḖȲ Л֝

ᵀ╥ҳ ֥Ϛᾼ ӭ ╥Ϛ ᾼȲֽᴶ Ṝⅎ ѝоɎ ɏȳὀ╓ѝоɎњ זѿцּה

ה ɏѿц ϢѝоɎ ɏᾼ Ḗ ╥ ☼Ӈ ᴕ ᾼ ╓ Ȳֽᴶ ẞв

Ɫѵȳ Ɫѵȳᴩ Ɫѵȳ ḖⱢѵȳὢ Ɫѵѿц ӣⱢѵȲИ╥ ᴯ

☼ᾼ ӭ ȴӐѝ ẞϱ ӭ ᾼ  ȴה

Ϛȳ ᾎ҆  

֯ᾎ҆ Ѡ Ȳѻ ᾼ ю ֻȲṳѹϚứ ᴕ ɪᶾ МӴɫẞɪὢ М

ӴɫᾼӴᾎѠ֣Ȳᶾ Ҭ╥Џẓὢ И╥ӭᾼȲҬ צ῏ Ḗѹ ֥ᾎ ẁὢ

ȴЛ ╥ ‒ᾎȳצ ᾎȳ ᾎȳѿц ╦ ᾎȲ כ֥ ᴯ

☼ᾎȲӐᾎЛ ╥иװẞᴯἨϚװẞᴯȲѻ ỗ ɎNational 

Communications CommissionȷNCCɏѿцӴᾎ ╥ ȲиװẞᴯЛ ╥ 2 ◕Ἠ 3

◕ẞᴯȲῶ ϱכ ẃѩ ⁄ ѡ Ȳṳѹ Ϛԛ֮ ȲϚװẞᴯῶ −ᵺ

Ȳ ϱҠԓ ᴕ ȲẂֽԚ ἤⱢϚ ȳ ‒ иϚ ȳ Ϛ

ȳצ Ϛ ȳ ╦ Ϛ ȳ Ϛ ȳé Ȳֽᴶ ҏ ᾼ

ᴯ ☼ᾎБ ֥ ᶾדּ ᾼ ȲҬ ֯е ȳеӂȳеӔѿц҉и ϯ

ѿц ῏ᾼ ’ ϯȲ֯ ꜜȳ ꜜ ῏ᾼќ═ϯȲ Ӵᾎ ᶙכӴᾎȴ

Иצᵓὑӑẃ ϫד ᾼ ѿц ῏ṹֵצҠ ӣᾼὢ ȴɪ’ ֥ᾎɫȳ

ɪ ‍ᾎɫȳɪ ԓ ɫѿцɪ ῏ɫӐẃ ╥ạứ ᴯ ☼ᾎᾼѻ ӭ

ȴ 

ϡȳ Ṇ ӂү 

ᾼ ӻ ɎCircuit Switchɏȳ ᾼи⅔ӻ ɎPacket Switchɏѿц

ẞ ᴯᴭ☼ɎStreamingɏᾼ ӻ ɎVideo Switchɏȷ ѩᾼ NTSCṆ ẞ ᴯᾼ

DVB-CɎSH/T2ɏȳIPTVȳOTTȳѿцѿ Ṇ׀ ᴻὢ Ἤ כ Мїᾼ ὢ Ȳ

╥֯ Ṝ ῏֢ Ḗὢ ᾼṆ ӂүȴצᶙ ԓᾼṆ ӂү ֽ֝ɪМҶ

ἪɫȲИ ẁ ṜϚ ⅎѿц֢ רּ ѿц ᾼẰ Ȳ Ӑᾼ ȳ ȳ ȳ

ȳᴪȳᴰȳᴩȳṎȳ ȳṮḳȳ ẞ ѿц о╜Ἀ ẁȲϚ ֻᾼṆ

ӂүИ ɪכɫ ȳɪӣɫ ẞɪᾲɫ Ȳ Ṝ֢ד ᾼ֢ ֵа ḖȲ ẞ

Ḗ ὢ Ɫѵᾼӭ ȴ 

Ϯȳ  

╥ ᴯ ☼ᾼӢỄȲɪԏ ɫϷ╥ ᴯ ☼ ԓѷꜜ

Ȳצ ԏ צ ᾼ Ȳ Ҭ ẁצ ᾼ Ȳ ɪԓѷꜜɫϷ

╥ԓѷꜜ֢ ╜Ἀᵘϩ ᾼ╜ Ȳֽᴶ צ оѿц оϷ╥ԓ

ѷꜜ֢ Ὼ ᾼᵘϩӭ ȴЛ ╥ ‒ ∟ 1 ᾼ ADSLɎᵶ CO (Central Office)

RT ɎRemote TerminalɏȳADSL2ȳVDSLȳVDSL2ẞ ᾼ 10Gbpsȳ40Gbpsѿц

100Gbpsᾼ G/E-PONȷצ Ӽ ∟ 1 ᾼצ ɎCable Modemɏ

цצ Ṇ ɎCable Modem Terminal SystemȷCMTSɏἬ Ȳ֯כ в

DOCSISɎData over Cable System Information Specificationsɏ 1.0ȳ1.1ȳ2.0ẞ ֯ᾼ
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3.0Ȳ Ϸ Ϥẞ 10Gbps/40Gbps/100Gbpsᾼ G/E-PONȷ WiFiϷ IEEE 802.3.11 aȳ

bȳgȳn Ϥᴟ acȲЛᵀ╥צ оᾼ ȲϷ╥ᴩ 3G ѿц LTEᴩ

ᾼ Ṿ Off-load ȴ ∟ 3G ҅ᴩ Ϥẞ LTEᴩ ∟Ȳѿϱ

Ὑᾼצ Ɏ ֣ 100Mbpsẞ ѿц 1Gbpsẞԍ ɏҒϱ ɎLTE + WiFi 

(IEEE 802.11ac)ɏБ ẁ῏∂ ᾼӇ ԈȲ֯צ Ѡ Ȳֽᴶ֯

ṿӣ῏ ẁ῏ѻ Ἢ ’ Л Ȳ ẁ῏ѻ Ἢẞ П ᾼ ҵ

Ҭ ׆ ☼ 70%Ӈ ⇔ Ғ ȲӼ╥ ẁ῏҉ Ԉȴ צ ẁ῏

Єֵ ṿӣ῏Ҁ ᾼ ӣ⁯Ә ṹắЛẞ ȲЛ צ╥ Ἠ ‒ᾼ

ẁ῏ ԒḂ צ ᾼ ȴ֯ Ѡ Л ╥ LTEἨ WiFi ’ ḕϚṿ

ӣ῏ צ 2Mbpsᾼ ȲИ╥ Ɫѵѿцᴩ Ɫѵᾼӭ ȴ 

ҳȳ  

֢ ₤ ȳ֢ ϱ₤ ȳ֢ њ ה ɎNotebookɏȳ֢ ӂὰ

ɎPadɏȳ֢ ₤њ ȳ֢ ₤ ȳ֢ ֿ ȳ֢ Іֿẕȳ֢ Ṟ֯ה

ȳ֢ љҵЄ₤ ӱ ȳ֢ вҵ₤ ȳ֢ њ ẞ֢

é Ԛ 13 ѿϱ ₤ Ȳֽ ϡἬӱȲḕϚ ₤ Ꞌ ⅍вᾼצ

Ἠ ɎWiFi ѿц LTEɏ ᴩ VoIP ȳ ɎInternetɏὢ ȳ

ɎVideo & Audioɏὢ ȳ ὢ ȳ ὢ é ֢ ӣὢ ȴ֯⅍ҵӼҠ

WiFi ѿц LTE ṹצ VoIPȳ ὢ ȳ ὢ ὢ ȳ ὢ é ֢ ӣ

ὢ ȴ ṷὢ Ҕᵶ ȳᴪȳᴰᴩȳṎȳ ȳṮḳѿц Ȳв ᵶ

ȳ֢ Ṏ ȳ ȳ ἇ ȳ ֢כ ӻ ẘῶ ֢ ӻ Ṟ

ȳ ɎOn-line Gameɏȳ Ӑ ɎBasic Channelɏὢ ȳҀ ɎPay Channelɏὢ

ȳ ѱ ɎPay-Per-Viewɏὢװ ȳ ὢ ɎVideo-On-Demandɏȳ֢ ӣ

ὢ ȳ ὢ ȳ о╜Ἀé 100ֵ ֢ה֢ Ṝ ῏ᾼ Ḗὢ Ȳ ẞ

One-Stop Shoppingᾼӭ ȴ 
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Хȳ ᴯв  

ѩ ֪҅ ᾼ Ȳ Ҭ צ ᾼ ӭв Ȳѿצ ֣ Ɫ

Ẃ 750MHzᾼ ֣ԏ ֝ ֥ɎHybrid Fiber CoaxialȷHFCɏ Ȳ֯ϱᴩⱢ 0-42MHzѿ

цϯᴩⱢ 54-750MHzȲḕϚ ӭⱢ 6MHzȲԚ ẁ 116 ӭȲ Ӑ ᾎ

вБ ỗ ɪ ╦ ɫᾼ ӭв Ȳ ֣ԏ ֝

֥ с ᴟ 1GHzȲϷҬ ԛ Ғ 43 ӭȲ ԚϷҬצ 159 ӭв ȴᵀ ᴯ

о∟ Л֝Ȳ иЛ Ḃ ᾼЬҬ ṿӣ 64QAM ҵȲЄ иᾼ ֣ԏ ֝

֥ ꞋҠṿӣ 256QAMᾼ Ȳᴖ 256QAMҠѿṿ 6MHz ᾼ כ 38Mbpsᾼ

ȲѿϚ ӭв 4Mbps ӭв 9MbpsⱢẂȲ1GHzᾼ ֣

ԏ ֝ Ἠ IP-QAM Ҡ 600 ѿϱ ᴯв 1200 ѿϱᾼ

ᴯв ȴ ᴯв ЛṜБ − ӱҏẃȲ ᴯ ᾼ ѿці Б ╥ẘЛ

ȷ ᴯв Є ȳЊ Ɏи ɏѿц Ϣо ȲЊ Ϣᾼⅎ о Лצ

ю Ὲה ȴ в ῏ ҵв ᾼ҅ Ḇֵаᾼ Ѡ֣ ȲЛ

צׂ Ӏ Ḇ ἷе ȳ ȳIPTVȳOTTé Ӏ Ȳѿ֪ ӑẃԓ ᴯо

∟ ֵ ᴯв ᾼ ᾨȲԓ ᴯ∟и Ҁ Ϸ╥ ҅ᾼ Ȳ ֽᴶ ҏ ḟѠ И╥

Ӕ Ȳἢן ᵫᾼ☼ҷᴖϚẰᾼч ᶼᾨȲ ╥ֵ ᾼ ᶝȲֻᾼв ậ

ᾼן ᵫןϤȲЛֻᾼв ḡϷ╥Ӏ ᾎ⁄Ȳᶺ צכ Ӗ ד82

ᾼ 620 ẞ ֯ᾼ 59 ╥ в ᶴᾼ ᾨӀ ϯᾼ Ṿ Ẃȴ ὑ‍ ᵓ ᾼ

е ȳ ѝоȳ Ɏ ⁮ȳⅎ ȳ ᴰӖé ɏȳỨ ȳ֮Ѡ ᴥé в Ṽѿ ⇔’

ѿц ȴ 

гȳ Ғ ὢ  

Ϛᾼὢ Б ᾎ֯Ӏ ӴṜȲ Ӏв ᾼ ὢ ȳ ϡ ‒ᾼ ẁ῏

ὢ ɎInformation Service ProviderȷISPɏѿц צ֣ ᾼ ѩ ὢ Ȳֵаоὢ Ἠ

One-stop ShoppingИ Ғ ȲӘן ȴҳ ֥Ϛᾼὢ Б ╥

ᴯ ☼ᾼ Ӑ Ȳ ᾼ ᶾ ȳ ӣѿц ֵаҒ ὢ Ɫ

῏Ә Ȳ֯ ᴯ ☼ᾼ ϯȲӑẃֵао ӣὢ ᷊ ‍ ᾼ

ṔᴥȲ ᴯоȳֵаоȳФ оȳⅎ оȳ Ϣоȳ оȳ оȳֵ оѿц

о╥ ᾼѻ Ѡ֣ȴ Ϣоὢ ȳ ὢ ȳῂ Ɏ ɏὢ ȳ ᴯ

Ɏe-LearningɏȳῖӀϯ ȳ ϱ ɎOn-Line Gameɏȳ ɎTV-BLOGɏȳ

ԈɎTV-mailɏé ȴḕϚ Ғ ӣὢ ȲṶԒӇ Ԓ ᶙ Ӏ Ḗ ▲ѿц

ᾼ ȲṳṼӀ ▲ ὨȲи Ԓװᶧᴞᴩׁש ȳԚׁ֝ש Ἠỗҵׁש ȲѹṼḕ

ѣȳủȳҙדȳḕדиᵑ ҏ ὢ ӣẁן љ ӣȲ ṷצ ӣ ὢ ṷצ

╥ᵍ ᾼȲҬ ╥ ὢ ẁ῏ᾼӣљᵛҠṿӣ ṷҒ ӣὢ ȲצṷҒ

ӣὢ ╥ ן ӣᾼȲẂֽ ᾼ֢ ӣὢ IaaSɎInfrastructure as a Serviceɏȳ

PaaSɎPacket as a ServiceɏȳSaaSɎSoftware as a ServiceɏȲE2EɎEnd-to-Endɏ ḟѠ

Ɏ Solutionsɏȳ B2BɎ Business-to-Businessɏȳ B2CɎ Business-to-Customerɏȳ M2M

ɎMachine-to-MachineɏȳD2DɎDevice-to-Deviceɏé ȴӦὑ ᾼᶶ ḔȲ

ᴩ ᾼ БӦ Ɫ ᾼֵа App ὢ Ȳצ Ϛ ὢ Ɫ ὢ

ȳҀ ӭȳ ὢ é Ȳ ṷֵаоᾼҒ ӣὢ ꞋБẓϚứᾼ ה

ᶮȲӑẃ ד Ḇ ϚḔᾼᶶ ȴ 
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ҟדɎ2012דɏ ὍϠצ ᾼ ȲᴟЭɎ2013ד 9 ѣἉɏБ ὍϠ 7

Ȳ и Мѿц צ ᾼӨ ȲЭדἉ 6 ѿϯᾼ LTE-FDD

Ȳ ϯẃ צ үᾼ Ὅȳ ɎFMɏ ᾼ ὍȳWiMAX с

ḟ ɏ6ѣדɎ2014דѿцὙה ᴯ ☼ᾎ ᾼ ҏȷ ѿϱ ПȲὙדɎ2013דɏ ╥

‍ ᾼϚדȲ ɎOTTɏᾼ ȳצ ᾼ∂ ȳLTE-FDD ᾼԓ

∂ Ȳ Є  ѿц ᶾ ᾼ і ȲϢИᾼ ḖḆ╥ צюד Ȳ

ᾼ ҅ᾼ ḇȲ ῏ṹצϚ ὢ ϡצ ѿϱᾼ ȲБ╥ԓѷꜜ ᾼ Ȳּדᶾ╜

Ἀֽᴶ ӑẃ ╜ᶾדᾼּד5 Ȳ ѻ ֽᴶ ȳ ц цὢ Ȳ

╜Ἀ ᵗᾼּדᶾׁש ᴯֽᴶ Ȳֽᴶ צ֥ ӴὑЛ

П֮ȲӔᴕ ῏ᾼ ȴֽ ϮἬӱ֯ Ϛ иȲ צ ẞ 100Mbps

ẞ Ȳ ֻ Ϛ ᾼ 1Gbpsẞԍ ѿц ḕϚ ṿӣ῏’ 2MbpsȲИ╥

Ɫѵѿцᴩ Ɫѵᾼ ᾼӭ ȷ֯ ϡ иȲ∂ Ϛ ᶙ צ Ṇ ᾼṆ ӂ

үѿц МїɎData CenterɏȲ Ṝ ῏Ɏԍ ȳ ѿц ϢɏṼ Ḗ ӣ ȳᴪȳ

ᴰȳᴩȳṎȳ ȳṮḳȳ ȳ ᾬé ὢ Ȳ ẞὢ Ɫѵ ḖⱢѵᾼ ᾼӭ ȷ

֯ Ϯ иȲ ẁᶙ ֵаоѿцֵ о ӣᾼ ᴯв ȳ֢ App ӣѿц֢

▲ Ȳ ᾼ╥Ϛứ ṏֻᾼṿӣ῏Юצ ѿц User-friendly ᾼ І ӭῶ

ɎElectronic Program GuideȷEPGɏȲ ẞв Ɫѵѿц ӣⱢѵᾼ ӭ ȴ 

 

 
Ϯȸ ὢ ▐  

 

Ӵү ᶾЄדּ ϥצ Ȳѻ ѿ ᶾ ᴥⱢӭ Ȳ Ϯֵדẃ֯ שׁ

ṅᾼї Ȳ ֥ ȳ ȳ ѿц∂ ᶾ Мїᾼ

Єᾼᵗ−צ Ȳ ẂᴖṕȲԉᴶ Ғ ∟ᾼ ₇Ẕ ḥצ

ᾼ ₇Ȳ ᾼ 25Gbpsԏ ⅍ȳ ⅍ȳы ⅍ȳ

RoF(R)ɎRadio-over-Fiber (R)ɏȳFTTWɎFiber-to-Wirelessɏѿц App ᾼׁשṅ Ȳԉᴶᾼ

ȳ ᶾ ȳ ὢ ѿц ₇ Ӈ ắẞ ᵓ ᾼ’ ȴ 
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ҳ҅ᴩ Ἤṿӣ ᾓ 
 

ȳ ‒ԓ 

Є֝Є Џ  ṅἬשׁ

cyhsu@ttu.edu.tw, arthur.chc@gmail.com 

 

 

 ð ᴩ ṤЭБ Ϥ ҳ҅ ᶾ Ȳ֯ ḆЄȳḆᶶᾼ› ПϯȲ

Ἤ ṿӣᾼ ӼЄ ҒȲ ԓ ֢ ṿӣᾭᾓЛϚȲṿӣМᾼ ᾭᾓ

Ȳ ṿᴩ Є Ȳ с ṿӣ Ȳ ἤ ế ἤȲ

‹⧵צ ѹᶔ ᾼ ȷ֯ ᴩ П Ȳ ԒϠ ӭ›П ṿӣᾭᾓ

ц ϱ ṿӣП Ѡהц ⁄ȲӐѝ ӭ›Ӑ ԓ ֢ ᾼ ᾭᵂϚ

Ю Ȳ ṿ ҳ҅ᴩ П ᾓȴ 

Ϛȳ ›ṕ 

Ё֮֝ ẓצ Ϛἤȳṿӣ ҃ἤȲⱢ П צ Ȳ ῂ Є ѡ

Ӣ♄ ד֢ ẓצ Єѹ ἤᾼ Ȳ֪ױᶔ ᾼ ᾿ ẞ

ᾼṿӣ ֕Ȳᴖ ᶾ ṣ ȲҒϱ ӣὢ ᾼᶶ ֵаоכ Ȳ

ᶁ П Ḗ ṣ כ Ȳԓ ֢ ᶁ Л ṿӣПᵺ Ȳֽᴶ

ᴩצ ᵓӣѿ֪ ӑẃ ḖȲϞכⱢԓ ֢ П Є ȴ 

ᴟЭѡȲᴩ Б Ӧ ѩהᴩ Ṇ ȳGSMȳ3G ẞ 4GȲᵛἬ ҳ҅ᴩ

ȲӦὑ П׀ ӣὢ ṿӣᾼ ᾎ Є ⇔ᾼḆḂȲ╝ד П›ᾼ֢҅ᴩ ᴖ

ṕȲ4G Ἤṿӣᾼ Ɫи Ȳԓ ֢ Ӽ֪֢ ПЛ֝ᴖ ӣЛ֝ᾼ ᴩ

ҳ҅ᴩ П цᵉ∂Ȳױ ᴩ ῏ ᾼФ Ф ȳԓ Ȳѿц

Пׁש צֵ⇔ Ȳ╝ ӭ›ԓ ֢ 4G ᾼṿӣᾭᾓȲ ᵗὑᶺצ ὑ

П╜ ạứȲцᶺ ῏ὑṆ Ȳ ש₇ׁ П ứȴ 

Э LTEɎLong Term EvolutionɏБ Ɫԓ 4Gᾼѻ☼ᶾ ѹ ד ṣ Ȳ

GSAᾼ Ȳ ᴟ ד2013 8ѣ 25ѡ Ԛצ 77 ҏԚ 202 LTE Ȳ

ὑ Ἁד2013 צ 260 LTE [1]ȴᵀ֢֮ Ἤṿӣᾼ ѿцἬ ӣᾼ ◕

ᾎ ứȲ ӣὑ LTEП 26 FDD 12 TDD ◕Б 3GPPἬứ [2]Ȳṳ ҏ Ӑᾼ

Ȳ ‒ ╓ҏñ ᾼֵ ѿци ╥ Єᾼ╚ ȴᶶ ẁ ᾼ Ҡӣ

―ϫи òȲӐѝ ӭ›ᶺ цԓ ҳ҅ᴩ ᵂϚЮ ȴ  

ϡȳ ᶾ  

ᶾ Ӧ Ȳ Ȳ ѩהᴩ Ȳ ╦ ȲGSMȲ3GȲ4G ᶾ Ϛ

ᴖẃȲЛ ὑἬ ᾼ Ȳ ἤȲ ⇔Ȳ Ṝᾼ צ ḔȲἬṿ

ӣᾼ ϷЛ ᾼ  Ȳ֝ Ϸ ӢϠ ᾼ Ȳ ᾌᾼ ϱҠ

ѿẞ ЄȲᵀЬắ ὑ Эᾼ ᶾ ȲṳѹЛ╥Ἤצ ᾌ ӣὑ Ѡ ᾼ

ӣȲ ἬỂ῀ᾼ╥ ᾼ ᾌּז ᾬᾼ ϩ Ȳѹ ᾼ ᾌẔᴩ

Ɫ Ὼԏ ᾼᴩⱢȲ ὔắẞ  ȲҒϱЛ֝ ◕ᾼ ᾌ ῶ ҏЛ֝ᾼᾬ

ἤȲ֝ ṿӣ ◕ᾼ ӣὢ П ᷾ Ӑכ ᵅȲֽᴶ ӣὑ

ᾼ ᶾ ϱȲ ⱢϚЄ╚ ȴѡ›ắẞ ᾼ 700MHz ◕ᵛⱢד ắᴩ ῏‌

ᾼ ◕Ȳ֪Ɫד ὑ 1800MhzȲ2.6GHz ◕Ȳ ֯ 1GHzѿϯᾼ ᾌẔּז ϩḆ

Ȳ╝Ҡṿ ֮үᾼ ҒȲ᾿ ᾼ ╥ ῏Ἤ ᵉ∂ᾼ ֮ү ӭ юȲ

Ӑכ ᵅȲṳҠ֝ ḟ и⅍вן ЛṾᾼ ȴ 

ѿ LTE ᶾ ⱢẂȲ3GPPἬứ П LTE ᵂ ◕цҔᵶϠ 700MHzȳ800MHzȳ

mailto:cyhsu@ttu.edu.tw
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900MHzȳ1800MHzȳ2100MHzȳ2300MHzȳ2600MHz ֵ ◕Ȳ֝ ᵶ╗Ϡ FDDɎ26

◕ɏц TDDɎ12 ◕ɏṿӣП ◕[2]Ȳѿ֪ ԓ ֢ ᾼᵉ∂ ḖȲד ὑ GSM

Ṇ П ᵂ ◕Ɏ900MHzȳ1800MHzȳ1900MHzɏȲҠכҏẔ иᵉד ᾼи Ȳὑױ

ᾭᾓϯ ϯԝ ᾼ Ӣȸ 

1. ѽ֯ LTEӀ Ḗϱ ◕ᾼϚṆԝ Ԛ  

2. ḟứᾼ ⇔ѿц ᵅ᷾ LTE װ ӱӀ ᾼ ( ᾎ ᾼỂ ) 

3. Ɫ כ ӭ Ȳ ѱ Ở Ӈ ԒϠ LTE ֯ ◕и

ϱᾼ Ḗ 

◕ LTE ᾼ ᾃ Ɫ֢ ᾼ ȲẔ ‒ ῏ ᾼғ

ḖȲᴖҖ ȳּר ѡӐֽᴶ֢֯ᴞЛ֝ Ӏ Ӣ ϯ LTEȲѿцẔ ὢ

ѿц Ệ ᾼ ֥Ἠй Пד ȲӼⱢẔ҃ ‒ ῏Ἤ й ᾃᾼ ȴ 

Ϯȳ ṿӣ 

ὑ ẁ ӣὢ ṿӣ Ȳ ᴕ ᾼ╥ ◕ᾼҠӣἤȲ ◕П ἤ

ṿӣᾼ ᶾ П ἤ╥ᵡד Ȳ ᶾ Ἤṿӣᾼ ЄЊȲ ᾼ ◕ᾼ›∟ ◕╥

ᵡצ ӣὢ ṿӣМȲ╥ᵡ ’ ѿ ’ ӣὢ Л ắẞἒױФדД Ȳ֝

ᴕ Ὼ֮ ◕ᾼṿӣ ᾓȲѿ ═ ế ἤȲṳ ’ ὢ ᾼ ȷ ϚḔ

⁄ ᴕ ṿӣМ ᾼ֫ןȲ ӣὢ ᾼ ╟Ȳѿ ṿӣ Ȳ‚

ᾼ ȴ 

ῴḔ ▲ ὨȲ ӭ›ῴḔ ᴩ LTE ᾼ ᴖṕȲ2600MHzⱢԓ  ᾼ

◕Ȳ ▲ Ὠ ӱ ῺϚҙᾼ Ꞌ ṿӣױ ◕ȴ700MHz - 800MHzᾼ ◕ ὑϯ

◕ ᾛṿӣȲṸ☺֮ ֵ ӣ 700Mhz ◕ȴ 

֯ԉᴶ Ϛ вȲ ֵ צ 11 ◕ ṿӣὑᴩ ϱȲ Є ᾼ

◕ ҏ ֯ыӂ◦Ṹ☺ вȲӀ ѿ ᵅ ◕ Ɫ ᴥȲ ֯ Л

ᾼ ṿӣѿ ᵅᾼ ◕Ȳᴖ֯ ᾼ₨Ӏ  ứ ⁄֪Ẕ ϩ Ḗḟứṿӣ

ᾼ ◕ȴ 

Ὼẃ 1800MhzӼ ắ Ȳכ  ќ═ṿӣ 1800MHz ◕П Ȳṳ Ɫ ẁ

Ϛ ϩ ᴟ ᾼ ֥ȴ֯ѻ Ӏ ҵ⁄╥ќ TD-LTEП ᶾ Ȳ

ẂֽМ Є ȴ 

֯ ◕ ἤѠ ẃ Ȳṿӣ ї ᵂⱢ ᾼи◕Ҡ ц еԚ∂

П ₇ ȴ Ẃẃ Ȳּר 700MHzᾼ ◕ᵛṿӣЛ֝ᾼϱ ϯ ◕ ֥иכᵅ

◕ ◕ȴ Ȳ ᾼ ◕Ҡ ҏ Ȳᴖ╠׀П ◕ и Ȳꜙᴟ Ӷ

ȴ Ẃẃ Ȳּ֯ר Пҵᾼ Ȳ700MHzᾼ ◕Ҡ ╥Ϛ ứ ᾼ ◕Ȳṳ ṿӣ֯

3GPPȲ Ϛ 2x45MHz FDDи ȴᶺ Ӽ ὑӖ ן֫ד106 GSMἬṿӣᾼ ◕ѿẁ 4G

ṿӣȴ 

נ иᵉ ӱȲҬ֯צ ☺ ыӂ◦Ṹ☺ ᾼю С 2600MHz

Ȳ֯ ֵ ᾓМȲӦὑӑ ṿӣᾼ כ ᴯ ◕֯ѩẂи Ҡ ϱצЛ

ứᾼ и◕ȴᵅ נ◕ ѻ иᵉּ֯ר Ȳ ֥– ἤᾼ Ɏֽȸּר Verizonɏ

װ ӱ ᾼ ḖȲѩ ṿӣḆ ᾼ ◕ȲḆ ֣ὑṿӣ ₇ ᵅῧ ᾼ 700MHz ◕ȴ

ὑᵅ-М צ◕ ᾼ Ȳ ᴖὔṓᾼҏ ὑ ◕ὁ ϱȲѩ ֯ 2600MHzᾼ ◕

ϱȲצϚṷ ֯ ◕ 800MHz ẁϚ Ḇ ᾼ ȴ 

Б ӣо LTE ◕Пṿӣ ᾓ ПȲ ☺֮ …ѿ 800MHzȳ900MHzȳ1.8GHzȳ

2.6GHzⱢѻȷҖּ֮ר …ѿ 700MHzȳ1.7/2.1GHzⱢѻȷṸ☺֮ ⁄ѿ 800MHzȳ1.8GHzȳ

2.1GHzȳ2.6GHzⱢѻȴ 

ᴟὑ TD-LTEȲ֪Ẕ ӣ и ɎTDDɏᾼѠהȲ FDD ד Ḇ ṿӣ

Ȳѩ FDD ḆⱢ ᾛҠӣѹ―ừȲḆ ֽ֥ ПЛ ἤ
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Ḗȴ֝ TD-LTE Ϸ ẁϠ WiMAX LTE ᾼ ȴѻ Ӏ ֯М ֙⇔ȴẔ

צ҃ ᾼ ֽѡӐȳ⁮ ȳḘ ֮ Ἦᵄѿцү ȴ 

Ϛ ᴖṕȲTDDПі ϯԝצ 3  ȴה

1. ṿӣὑ FDDПМ ◕ȸ 

╓ FDD-LTEϱᴩϯᴩᾼМ ◕ҠѿᵂⱢ TD-LTEᾼ ◕ṿӣȴϚ ⱢȲ

֢ ӣױ ╓ה ֝ ᾼ ◕ ẁ FDD/TDD ṿӣȴ 

2. ᵂⱢẔ҃ TDD ᾼ∟ ȸ 

֝ TDD ᾼ WiMAX ὢ Ӽ ∕с Ɫ TD-LTEȴ• ᾼ Yotaᵛ

WiMAX ὢ ₤с Ɫ TD-LTEȲWiMAX Forum Ӽὑѡ›ΩӁ TD-LTE

ϤⱢWiMAX 2 ᾼᶾ ПϚȴ 

3. ᵓӣ ӣ ◕ȸ 

ӣ ӣ ◕ ẁ TD-LTEὢ ȴ 

GSA ╓ҏȲӭ›ԓ Бצ 18 ᾼ TD-LTE Ȳиᵉὑ 14

Ȳҫצ 41 TD-LTE ӣ Ӕ֯ᵉ∂Ἠ МȲѹֵ ᶁṿӣ 2.3GHzἨ 2.6GHz

◕ȴ[3] 

ҳȳ ᶺ ṿӣ ᾓ 

ᶺ ᴩ╜ ὑ ד101 9ѣ 28ѡеᵫ Ӕɦ Ϛ ‒Ṷ ὍП ӭȳ ȳ

ц Ϛ ῶɧȲ Ὅᴩ Ȳṳ ὑ ד102 12ѣ› ҏ 700MHzȳ900MHzц

1800 MHz 3 ◕ȷѹ֯Л╓ứᶾ Ȳᵀѿ ‒ ֥ ὑӐ ◕БеӁҠṿӣП

ᴩ ᶾ Ɫ ȴ ỗ ᴩ ȳ Ѡהȳ ⁄

е ῏ ṓṳ еװֵ Ὑ Ȳеᵫᴩ ṿӣ ֽϯ[4]ȸ 

 

ῶ I : ᶺ ҳ҅ᴩ  

700MHz 900MHz 1800MHz 

A1 703-713 

758-768 

10M B1 885-895 

930-940 

10M C1 1710-1725 

1805-1820 

15M 

A2 713-723 

768-778 

10M B2 895-905 

940-950 

10M C2 1725-1735 

1820-1830 

10M 

A3 723-733 

778-788 

10M B3 905-915 

950-960 

10M C3 1735-1745 

1830-1840 

10M 

A4 733-748 

788-803 

15M    C4 1745-1755 

1840-1850 

10M 

      C5 1755-1770 

1850-1865 

15M 

 

ϱ ◕ПҵȲWBAɎWireless Broadband AccessȲ ậɏ ṿӣП

2600MHz ◕Ϸ ԝⱢ 4G ϡ ◕ ᾼӭ Ȳ ױ ◕ӭ›צ ᾃ ȸϚⱢ

ѡӐ N-Star ╦ ᾼД ȲN-Star ╦ϱ иṿӣ ◕ 2655MHz-2690MHzȲ ᶺ

П WBA ἬṿӣП ◕ Ȳ Дכ Ȳүѡ Ѡ װֵ Ầ ȲỮӑצӔה

ᾼ Ȳѹ֪ᶺ ‍ ITU Ȳὑ Ầ Ӵ ϱ Ɫ Ȳ╝ צ WBA ῏ѡ∟

Ӈ Ἠ ẆП ȴ 

Ɫװ WBA ῏ ṿӣПᶾ Ӧ WiMAX כ LTE П ȲWiMAX ֪ѻ ќ═῏

Intel ҏȲ ᶝכ ῏ ֣ LTE Ȳ כ WiMAX Ӣ Ṇ

ȲꜙᴟὑӠ ȲWiMAX ῏ ֣ѻ ᴯ ҏ∂ Ȳῶӱᶦ WiMAX ῏

Ҡ Ɫ LTE ᶾ Ȳ ῏ ṅשׁ ὑ ᴩӻ ȲӼ װֵ

שׁ Ȳ WiMAX ῏ ᾓцӑẃ Ȳṳ ѿ֣ѻ ᴯ ҏ
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WiMAX ῏Ҡ ṿӣᶾ Ɫ LTEᶾ П∂ṕȲѿ ד ᶾ Ȳ с ῏᷾

Ȳ‚ ṿӣ ȲҒ ᶺ Ȳ֝ ỰМѻ Ầ Ȳ‚ṿѻ ᴯᵂ

כ WiMAX ῏Ҡ ֮с LTE Пḟ Ȳᴩ╜ ╜ ỗ Ӽ ҏȲ ᵗ WiMAX ῏֥

ȳ֥ ȳ֥ᾎᾼ כ LTE ᶾ Ȳ ῏ ȴᵀ ῏ כ ⁄ἬứП

Ȳҫҵד ╟ֽ ȲҒן ṿӣ БӦ NCC ᴩד  ṅМȴשׁ

ᶺ ᴩ Ӧ ד102 9ѣ 3ѡ Ở ᴩȲԚ צ 7 ῏ Ȳ

ѡ ֥ 201.65 аȲ ᴟ 9ѣ 23ѡ ֥ 612.95 аȲ֢ ◕  

ѿ 1800MHz C5 ◕П   165.6 Ɫӭ› Ȳ ϡ Ɫ 700MHz A4 ◕Ȳ900MHz 

и⁄ӑṓ ᾨȲ ֢ ◕ Ȳ1800-C5 Ɫ֢ ᾨậӭ ȲṅẔ ֪Ɫױ

◕ Ὼ GSMἬṿӣП ◕Ȳѹӭ› ϢṿӣȲᴖӭ› LTE 1800MHz ◕ᾼ

ὔậ Ȳ Ϛ ‒Ṷ ὍП ӭȳ ȳ ц Ϛ ῶвП Ȳ ῏

Ϛӎ Ȳ ᶶҠ֯Ẓדвṿӣױ ◕ᶙכῴḔᵉ∂ Ở ȲᴖЛ ẞӖ ד106

GSM ȲἨ∟ן֫ צ 3G ῏ ẞ ѠҠṿӣȲ Ṝ ῏ ᶶ᷾ϤӀ Пӭ ȴ 

Хȳ ԓ ṿӣ ᾓ 

ԓ ֢ѻ ҏ ҳ҅ᴩ ὢ ṿӣП ◕Ȳ ֽϯῶ[5]ȲЄ

и ᶁ ậ FDDѠה Ȳ и⁄ṿӣ FDDҒ TDD ѠהȲἨ TDD ѠהȲ ṓ

FDD ЬⱢӭ›ᴩ Пѻ☼Ȳᵀ TDD Ẕ ṿӣ Ṿцϱϯ Л П ἤȲ

Ӽ ḔᴾצϚứᾼ֮ᴯȴ 

ѻ ╟ Пѻ ӭᾼȲҠ ֽϯȸ 

 ̧ и 4G Ɏ800MHzȳ2.6GHzɏ 

 ̧ Ғи 4Gӣ П 2G ◕Ɏ900MHz/1800MHzɏ 

 ̧ 3G ☼ Пи  

 ̧ ẁ ֮ П и  

 ̧ ẁ ῏  

 ̧ ’╜Ἀ  

 

ῶ II : 2011ד∟ѻ FDD ҏ  

ᵑ ҏ  ҏ  ᵑ ҏ  ҏ  

ẕ 1800MHz 140MHz Ѳ 450MHz 282.5MHz 

ᴫ Ѳ 800MHz 149.6MHz  800MHz  

900MHz   900MHz  

2GHz   1800MHz  

2.6GHz(local)   2.6GHz  

ЄᵓṸ 2.3GHz 98MHz ђᴫ 800MHz 355MHz 

 800MHz 50MHz  1800MHz  

1.8GHz  ֖Ѳᵓ 900MHz 21.6MHz 

2.1GHz  Ђ 800MHz 530MHz 

Єᵓ 800MHz 195MHz  60MHz  

1800MHz   900MHz  

2.6GHz   1800MHz  

ᾎ  2.6GHz 200MHz  2.1GHz  

800MHz   2.6GHz  

ᶦ  900MHz 110MHz  800MHz 280MHz 

1800MHz   1800MHz  

ᾌ  1800MHz 50MHz  2.6GHz  
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ῶ III : 2011ד∟ѻ TDD ҏ  

ᵑ ҏ  ҏ  

 2.3GHz 90MHz 

ᴫ Ѳ 2.6GHz 30MHz 

Єᵓ 2GHz 30MHz 

2.6GHz 

Ѳ 2.1GHz  60MHz 

2.6GHz 

ђᴫ 1800MHz 150MHz 

Ђ 2.1GHz 45MHz 

2.6GHz 

 

 

ӭ›ԓ ᴩ ᾼ ᾓȲצѿϯ ἤᾼ ȷἬצᾼ ẞ֯כ

Л֝ ◕М ᾼ LTEȷᵓӣ֯ вᾼӣљиέȲ -ᵅᾼ ◕֯ 2300MHzѿц

2600MHz ӱҏ ЄᾼӀ ȷ М Є ֯ ד2016 ᴾ 2300MHz TD-LTE Ҡ ᵿ

Ӏ 88%ᾼӀ ȲTD-LTEЬצ Ṝᾼכ ȷ1800MHz ◕ ϩᾼ ֥

ắẞ ᾛᾼ Ȳṳѹ−Ҡ ֯ᴫ Єӂ◦Ṹ☺ắẞ ⇔ᾼ ӣȷ3GPP LTE ◕ ═

ȳ ᾼ ◕ ứ ȳ╠׀ᾼ ◕ ứȷӦὑ ῏Ӈ ṿһ ẁᾼ ◕ ֥

оȲ Ь ╥ѻ ᾼ╚ ȴ 

ѱɎSpectrum Fragmentationɏ №כ ȲҠ ṿ LTE ᵉ ᾼ ⇔ Ȳṳ

ѹṿ ᾼּדᶾ ắẞἋ Ȳ ṷ ὑ  Ғᾼ ⇔ ẃ ╥ ᾼȴ 

ẃ Ȳὑ LTE ᵉ∂ Ȳ ѻ ᾼᴕ ⱢҠṿӣᾼ ȴ֯ ῏ȳ

῏Ϯ῏П Ȳ ὑҠṿӣ ◕ѿц ◕Ҡṿӣ Ȳ֯׀ ᾛᾼЛ ứ֪ ȴ

LTE ᾼ Ӈ ѿӭ›Ҡṿӣᾼ ◕ᵂⱢ ҟ ȴ ṷ ӑẃ ◕ᾼ

Ӈ ֯ ᾼ ᴕ Ҡӣ⇔ ϱᾼЛ ứἤ ֪ ȴ 

 

ᴕѝ  

[1] http://www.gsacom.comȲInterim Evolution to LTE ReportȲAugust 25,2013 

[2] http://www.3gpp.org 

[3] http://www.gsacom.comȲgsa status of the global lte tdd market ȲJuly 20 ,2013 

[4] http://www.ncc.gov.twȲᴩ  

[5] ▼Ӵȳѵ ȳ ȳ Ứ ȳ ѝ ȳ ׄ ȳ ‒ԓȲñ101ד⇔ɦ

ɧׁשṅ ᵫñȲӻ Ȳ2012 
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ֵ ֥֯ ϱᾼ ӣ 
 

 Ђ 

М Ầ  

yehche@gmail.com 

 

 

ðӐѝѻ ӣљ оȲ ᴭ☼ ḕדᶶ ȴ כ

ᾬ ᶾ ḔȲ‚ṿצ ɎSmart TVɏѿц њ═הἨ╥Ҡ ֵ

ɎPortable Multiscreenɏ ậ҅כן Ɏ ᴯ ȳCATVȳIPTVɏ

П ἤȲ ‒ ῏П IPTV ӂү צ ὢ ῏ MSO П Video GatewayꞋ OTT 

ɎOver The Topɏᶾ Ϥ ȴӐѝ › Ϯ ᶾ ӑẃ צ ֵ

ὙȲ֝ Android ц Apple Ṇ ᾼ ȴ ∟Ȳ Ϛ ֵ ӣ Ẕ ₇ṿ

ӣῶ ᵂ ѩ ȴ 

Ϛȳ Internet  

Ὼדẃּדᶾ ☼ ѡᴩϾṭȲ ậᶾ ɎBroadband Wireless Accessɏ

ᾼЛ с ȲЛ ⱢӖ ᾼӢ♄ ẃḆ―ᵓᾼ ӣȲ ậὢ ӼӦѿἏϚ ᶾ

ẁϚ ὢ ᾼѠהȲ ⱢҠ Ҕ╗ Ɏdataɏȳ Ɏvoiceɏц в

Ɏvideoɏ Ϯ ὢ ᾼ ☼ȴ ῖ ᾼּדᶾ ☼ Ғ Ϡ ‒ȳ

с ᾼ ḖȲϷ ẃϠ ᾼӀ € ȴ 

֯ᶾ ☼ ϱ╓ᾼ╥ ‒ȳ ц ֥ IP оᾼ Ȳ Ϛӂ

үҠ ẁ֝דᾼ ȳ в ӣὢ ȴѿἏ ‒ Ҭ ẁ ὢ Ȳ

Ҭ ẁ ὢ Ȳ ὢ ᵧ ₣᾿ ֥ᾼ ȴ ᴖ ᶾ

֣ IP о ∟Ȳᶾ ᾼ Ȳὢ ẁ῏ ֝Ϛ ӂү ẁֵ оɎҔ╗

ȳ в ɏᾼὢ Ȳ ֣Ѭӂהᾼ ȴᴖ ῏Л ԛắ ὑ ứ

ᶾ Ἠ ȲҠѿ ԉᴶϚ ῏ ẁᾼ ӂүậ ҃Ἤ ᾼԉᴶ ᾼ ӣὢ

Ȳ ꜜᾼ ᾨϷ ֣ɦѿὢ ⱢМїɧᾼ ᾨȴ 

Ὼדẃ ᶶ ȲЄ ү ᾼכן Ӗ 4 Ȳӣљֵֵ֯

ɎPC/NB/PAD/smart-phoneɏכןȲ ᴖ OTT_TV ᾼҏ ȲӣљӼҠ֯ ϱכןȲṿ

ϤϠⅎ ȴ ẃ⅔ ᾼ Ӏ Ӊ Ȳ Ɫ ẁϠҫҵϚ ӂ

/и Ȳ ҽЄ╚ ế ȴOTT ṿה Ҡѿᵓӣ

в ȲϭЛắ ‒ ạếּפḇȲ֪ױ OTT_TV ככ ᴖắẞ ⇔ᾼ ȴ 

Ṽ Cisco Visual Networking Index: Forecast and Methodologyӑẃ Global 

Consumer Internet Video  כ ᴷȲ›Ϯ֤иᵑⱢ Internet videoȳFile Sharing Web 

DataȴẔМ Consumer Internet Online videoП ד2010 5,000ɎPB per Monthɏȳ2012ד

14,818ɎPB per Monthɏẞ ד2017 52,752ɎPB per MonthɏⱢכ  ᶶ ᾼ ӣὢ ȴכ 

ᶶ ᾼѻ ֪ ╥ Ӗ ᾛᵓӣֵ ɎPC/NB/PAD/smart-phoneɏ כן

ֵ ὢ ȴӦὑ ᶶ Ȳֽᴶ כ ᵅ∂ Ӑȹכ ֽᴶḂ ὢ ₇ ȹ

Ɫכ ᾼ ȴ 

Эщӣљ֯ ϱ їᾼЛҬ╥ ⇔ᶶ Ȳᴖ╥ ậἬ ᾼв Ȳӣљᶦ

ᶶ ậἬ ᾼв ᵀṳЛЮ ᴶ ậ ṷв ȴṿӣ CDN в ϯ ׀ ֯

ӣљ Ὼᾼ ὢ Ȳᵛи☼Ϡ ϭḂ Ϡӣљ ȴ 

Эщ֯Ӏ ϱצϚṷ ᾼ ϮѠ CDNὢ CDNὢ ȴNetflix Ởб

ὢ ẁ ᴞА ѿᵍ ᾿ Ẕן в ȴ Open Connect̓

ד Ȳ ὢ ẁ ҠѿḆҒצ ֮ Ẕ ếḆҒצ ֮Ɫ ῏ ẁ ὢ

mailto:yehche@gmail.com
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ȲẔМҔ╗ ῏ḕѣἬכןᾼ ϫ Њ ᾼ Netflix ӭế ȴNetflix

ɎNetflix SuperHDɏ╥ Netflix еҨ ẁᾼ ₇ רȲּ֯ה Netflix

Ѡה ẁϠю ᾼ 3D ӭȴ 

ϡȳ ֵ֯ ᾼ ӣ 

ṅשׁ Gartner╓ҏȲ ὑ иṹв Ȳѿцֵ֯ ϱ ậв ᾼ

ḖȲ ῏ Ởṿӣ ὢ ׀ ᴯв ȴ Gartnerᴷ Ȳ2011ד ẞ׀ ᾼ

῏в 7%Ȳᵀᴟ ד2016 ẞ כ 36%Ȳױῶӱᴟ Ȳד2016 ẞ׀ ᾼ ᴯв

ϮиПϚȴ 

Gartner ṅиέשׁ Shalini Vermaῶӱȸɦ ҟȲ ῏ в ẞ׀ Ϣ

МȲᵀ Ϥ∟ PC ҅Ȳ ῏ṿӣЛ֝ᾼ Ȳѹֵ ד ғ Ȳ ṿ

ӣ῏ ѹ ᾼ׀ в Є Ғȴ Ϣ ᾼҏ Ȳᶶ ᾼ כ ῏ ᴯв

ṣ ֮ М и ҏẃȴɧ 

ד ғ ᾼ ₤њ ếӂὰ ѡ цȲ ṿӣ῏Ҡѿὁ Є ᾼ ѱế

ѱȴGartner ᴷȲԓ ῏ ᴯ ׀ Ḗ ᾼד2011 329 EBɎexabyteɏ Ғẞ 2016

ᾼד 4.1ZBɎzettabytesɏȴ Ҕ╗ ֯׀ Ϣ ȳ ₤њ ȳӂὰ ȳ ȳ  

Ғ ɎNASɏế׀ ׀ ᾼ ᴯв ȴ 

Facebook ῂ ẁϱ ѱ ѱᵂⱢῂ иṹПӣᾼᵍ Ὲ׀ ȲҠ֯

в Ṝ ῏ Єᾼ ׀ ḖȴVermaῶӱȲ ϱ Ԍὢ ẁ ╥ Ɫ ϢἬ῀ᾼ

ẁ׀ ȲẔи ῏ếɦ ῏ɧɎprosumerɏᾼ Ὲ׀ ȲẔ ᵅὑ

ῂ Ἤ ═ᾼ Ὲ׀ ȴḕљӂᶁ Ὲ׀ ᴷ ᾼד2011 464 GB Ғẞ ד2016

ᾼ 3.3 TBȴGartner ⱢȲ ד ᾼӂὰ ế ₤њ ѡ цȲ ֯Эד

῏ᾼ ׀ Ḗȴ2012דϱҙדȲԒ›ᾼ Ѭ כ ẁ Ȳ ῏ὑ╥

ӣ ὢ׀ Ȳ2011דᴟ ᾼד2012 Ӏ Ϸ֪ױҏ ṇṓᾼ  ȴ 

Gartner ⱢȲ ῏ Ԓ ӣ ϱ Ԍὢ ẁ Ἤ ẁᾼᵍ ӐѠ ȴ ὑ OEM

ϱ ế֝Ḕὢ׀ ẁ ᾼ֥ᵂ …Ȳϱ ᾼᵍ ὢ ѻ ╥ Ӧӂὰ ȳ

₤њ ế ᾼ ӣ Ἤה ẁȴ ὢ ẁ ɎCSPɏϷ ẁ ὢ׀

ȴ ϱ ế֝Ḕὢ׀ ẁ ῏ Ở ӣ Ϣ ᾼ׀ Ӑ ȴ 

᾿ ᴯв ẞ׀ ᾼ Ɏdirect-to-cloud modelɏה Ɫѻ☼Ȳ֪ױ Gartner

ᴷ ֮ ɎOn-premises storageɏᾼѩ׀ ᾼד2011 93%Є ϯ ẞ ᾼד2016

64%ȴ ᴖȲ ֮ Ь׀ ╥ ῏ѻ ӣᾼ ᴯв ȴᴞהѠ׀ ᴟד2011 2016

Ȳד ׀ ⁄ᵧ ṣ сȴẔМȲכ  ᶶᾼ╥Җּרếᴫ ȴ֯Ṹы֮ ȲѡӐế

╥  כ׀ ᾼ Ȳ֪Ɫ Ẓ ᾼ ὢ ẁ ẁ ϱ ế֝Ḕ׀

ὢ Бדֵצȴ 

VermaῶӱȸɦӐ Ɏlocal storageɏ׀ ϚḔ ֥ȲӼᵛӐ ׀

ẁ צ ế цᴞ оὢ ẁ ֥ᵂȴ Ӏ׀ ᾼ Ϣ ὢ

ᴖכ Ȳṳד о᾿ ᴯв ẞ׀ ᾼ Ȳה ṿӣ῏ ᾼв Ὅ֯׀

ϱȴӦὑ ὢ׀ БכⱢ Ϣ ᾼϚ иȲһ ϚḔ ₇оȴ֪ױȲ ϱ ế֝Ḕὢ׀

ẁ ≈ᴕẔӑẃ ȴɧ 

Ȳ Ḗכ Ȳ ȳ Ḗ П

сȲ ῏Ϸ Ở Л֝ᾼ כ в Ȳṳ ‍ ἤ ѠהȴҫϚѠ

ϱ ☼ ȳᵮі֢ כ ₤ ῏ ḃ ὢ ᾨȴOTT ᾼ Ȳ

IPTV Ҁ ῏ Ẕ֥ᵂȲ ֥ɎHybridɏὢ ц Ḗ ȴ

ӣὢ ῏ȲѿỰ ’ԓȳ ӣếֵ⅜Ф Ɫ ӣὢ Пѻ ȲẔМяẔֵ

⅜Ф ếᴩ оⱢӑẃ в їȴ 
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Amazonᾼ CDN- CloudFront ╥Ϛ ֣в ӻҀᾼ  Web ὢ ȴ ὢ Ẕ҃

Amazon Web Servicesᾼ ֥Ȳ Ϣ ếԍ ֣ӣљ ὔ в Ȳ ᵅἋ ȳ

ᴞӦ ȴAmazon CloudFrontṿӣԓ Ӂӣљ ȲҔ╗ ȳ

ᴭ☼ в ẞ Ὼ Ȳ в Ӂἤ Ṿоȴ 

ὑצ еҨᴖṕȲ ‒Є FTTH ậ ∂ Ȳ HFC Є

֣Ḃ ЛЄȴצ еҨ ᾼ╥ ᾼ Ȳ ẁ 4K

᾿ ҠѿЄЄ ᾨϩȴᵛṿḥצ ậ ϩȲצ Ь Ҡѿ

ᴩ OTT TV+DVB ȲҬה ֯ ϱ М ậ ЀȲᵛҠ Б ᾼצ

ậ ậ OTT TVὢ ȴᴖצ Ҡѿ DVB OTT_TVṳ׀ᾼ ȴ 

ṩ  Ṷ  Ὑἔ ңצ ȳ ӂүȳ ᴯв ῏ȲԚ֝ ȲӁ

ᶝ ᴯ ☼ ȴ Ὑἔ ứẔ֤Ɫɦ ᴯ ɧȲ ӴϮכ Њ ȸɦ

▐ ӂүɧ ȳ ҒϤȷɦ ᴯв ӣȳФ ɧ

МщȳϮ ӴȳӖ ȷɦ ɧЊ ֥ ȳ ṩȳᴍϚ

ϱ ȳ ӣ ҒϤȴ ∟Ȳ֯צ Ѡ Ȳ ὙἔϷ ң ȳ

М ȳTBC צ цү Є ЄҒϤȴ 

Ϯȳ ₤ ӣὢ  

Ὼדẃ֯ ═ ᾼ כ ϯȲ ᴯ П ֯ԓ Л ȲẔМ IPTV

֥ὢ Ḇ ϚḔ֮ ᾼ ȴ ᴖȲӦὑ ӢỄ

 Ȳѹ П ᴯӼ Ȳ ὑֵ Ḽ ἨӔ П ӣљẃ Ȳ᾿ с

ẞẓ ғ П ‍ ›Ἤ Ȳ֪ױⱢ ṜẔЛ ᵀϭҠṹắֵа ц

ὢ в ᾼ ḖȲIP STB―כⱢ ◕ П ḟѠ ȴ 

IP STB ₇ᵑҠиכ OTT STBȳVideo Gateway  IPTV STBȲOTT STB╥ ῏֯

ᵛҠᴞᴩ ׄ ᾼ ȲӦὑҠ ӣљѿѩ ᵅ П ṹắ

ὢ Ȳӭ› OTT ὢ ֯Җּ֮ר ắ ῸȲ Пќ OTTὢ ᾼ STBϷЛ

ѷȲѻ Ҕᵶֽ RokuȳSamsungȳSonyȳTiVoȳLGȳPanasonicȳVizioȳWestern 

Digital ȴױҵȲ ᴿ OTT STB צ⁄₇ AppleTVȳGoogle TVȳBoxee Box ȴ 

ӭ›Ӽҏ צ ῏Ἤ ẁᾼ OTTὢ ₤ Ȳ ӣљҠ Multiscreen ֵа

ɎֽȸSTBȳњ═ ȳ ɏẃṹắ OTT ὢ в ȲMSOѿ Video Gateway ֥

OTT ὢ ẁӣљ ן֥ ȴᴟὑ IPTV STBѻ Ӧ ῏ ‒ ẁ

‒ ῏ȲԛӦ ‒ ῏ׄ ᴟӣљ МȲѻ ҅ῶ ῏ⱢЄ₤ ‒ ῏ȲֽҖּרц

☺ᾼ AT&TȳVerizonȳDeutsche TelekomȳOrangeȲἨ╥Ṹ☺ᾼМ ‒é ȴ 

ѩ ᴖṕȲ2012ד OTT STBּפҜԓ IP STB П 17.9%Ȳᴖ IPTV STB Video 

Gateway⁄צ 82.1%ȴ ᴖṕҠѿ ṓ OTT STBПӀ ᵧ ⁫ ᾼ ȴѿϯиᵑ

ѿɦGoogleП ChromecastɧȳɦMSO П Video Gatewayɧ ɦIPTV STBɧϮ ֣ẃכ

OTT STB ₇ ȴ 

 

3.1   Google ҏᵅ Ὅ Chromecast ḃ OTT Ӏ  

ITЄ Googleὑ ד2013 7ѣ 24ѡ ҏ HDMI Intenet TV Dongle Chromecast₇

Ɏֽ ϚɏȴChromecast כ$35ȲӦҵ₤ẃ רּ Chromecast ЊҾɎ  70mmȳ

35mmȳ 12mm)Ȳ֯ Ѡ Chromecast ӣ Marvell ѱȲẓ 256K Ȳᶠ

צ  Micro USBȲҫϚ Ɫ HDMI ЀȲӣљҬ Chromecastׄ ֯ ᾼ HDMI

ЀϱȲԛ Ӧẓ  Chrome ᾼ ϱ ϯ ׄ ChromeCasr ExtensionȲṿӣ Chrome

NetflixἨ Youtube ѱɎֽ ϡɏ Ȳ Cast┬ Ҡ᷂ ѱ Wifi ẞ

ϱכןȴӭ› Chromecastќ Ӧ YoutubeȳNetflixȳHuluȳHBOế GooglePlay ϱ

ȴ 
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ϚȸChromecast ₇ҵ ц ὰ 

 

 

ϡȸṿӣ OTT Youtube ѱ 

 

Google ҏ ChromecastȲᶾ ṳЛ ȲṿӣѠהϷϫи Ȳ ϱ ⱢӔ

Apple TV Airplay ᷾ ᶾ і Apple TV∂ Пᶙ Ӣ Ṇ כ П Ȳ Ϥ

᷾ ᶾ ֵа Ϥὢ ᾪ ȲṶԈ￼∟ ╥ᶦ Google TVⱢ҅ῶᾼ

כ П›Ȳѿᵅ ᾼϤ  ₇Ԓᴩ Ṏ ῏ṿӣ כן ᾼ

ἤȴϚӎ ῏ṿӣ כן ᾼ Ȳ∟₤כ ᵓὑצ Google TVᾼ∟ Ӏ

ȲϷⱢ Google TV ϤҀ ᵂ ȴױҵȲGoogleϷ ⅎ ꜜ ЄȲ

֢ ᴩ ȳ ȳ Ϥⅎ Ȳ ױ Єכן ȲⱢ∟

ᵫᵓ цṿӣ ן Ӣ ֯ ȴ 

иέ Chromecast Apple TVП ֝ц ᾨ …ȲӦὑ Apple TVҠ ӣљ Л֝

Мᾼв AirPlayᴭ☼ẞ ȲApple TVϷẓ Ӵᾼṿӣ῏Ю ȲҠᴞᴩ ᵂ

ϱПᴭ☼в ȴChromecastѻ ӣ ⁄╥֯ Ὅ ϱПв Ȳ Ɫ ᴭ☼в

ᾼòМ òȲ Ԋ Ẕ҃ И ᴩв ὍȲẒ῏֯ᴭ☼ ПӐה ϱЬצἬ

ȴ 

Л ╥ѿ OTT STBἨ OTT DongleⱢ ẓȲOTT STBғ ϱ ḆⱢ Ӧ

ạᾼ Ϥ ה֢ П ֥Ȳѿᵓ ᴭ ȷ֯ ₇ҵ ⁄ṛ֣ḆⱢЊҾȲϷ╥

OTT STBӑẃ ₇ ᾼ Ἤ֯ȴ 

Ϡṛ֣ЊҾоȳ Ể ᴭ ϩȲҫϚѠ OTT STBϷצ ֣ Hybrid

ᾼ ȴצ ὑ DVB+OTTᾼ ḟѠ ẓ᾿ ếФ ἤȲБכⱢ ☺ Ԍ ‒ ῏

ᾼ ѻ☼ ȴױҵӦ OTT ὢ ῏Ṕ⇔ẃכȲϷ֪Ɫв ӣ

₇ ᵓῶ ȲOTT ῏ϷЛ ᴞ Ɫ Internet в ẁ῏Ȳ ᷾Ϥ OTT/BroadcastἨ
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OTT/IPTV ὢה֥ Ӏ ѿḖ Ӏ ȲOTT ὢ ῏֯ ϱϷה ֣

Ҁ ῏ ȴ 

 

3.2   MSOѿ ֥ Video Gateway ẁӣљ ן֥  

צ ὢ ῏ Ḕѿ ֥ CATV ế OTTᾼ ֥ ӣ ẃ ה֢

ц ֵаоᾼ оȲ ֥₤ Video GatewayכⱢ ῏ ᴰⅎљȳὂ

ᾨ῏П Ἤ֯ȴ ԓ ҏ Hybrid Video Gateway ᵂ ᶶᾼ MSO ῏Ȳּר

ComcastȲ ☺ צ MSO Liberty Global ᶶȴ еҨ֯

ד2013 2ѣ֥ẆϠ ᾼ VirginMedia∟֥ ӣљ ẞ 2,500 ֤ӣљȳὢ 4,700 љ

ȲכⱢԓ ӣљ ֵП MSOȴױ ₇ ֥Ϡ Пצ CATV в ế Internet OTTв

ȲҠ ӣљ Ӧ WiFi/MoCA ֯њ ȳӂὰ כןậȳ׀ 80 ἤ ѿц

VOD ӂүМ 3,500 ế 2,000 ȴ֯ ῂӻ Ѡ ῴḔ ֥ FacebookἨ

Youtube ϱῂӻ ȴױҵ ₇ ẁПӣљ ạȲҠ ֥ Webếצ ẃ Пв

ᴩ Ȳṳ ẁӣљ Ϣ ֻ ᴩ Ϣов ȴױҵ Liberty GlobalϷ ᴩ Ὅ

AppӂүПׁש ȲⱢ ẃ֢ה Appϱ ᵂ ȴ 

רּ ц ☺ᾼצ ᴯоѩẂиᵑ כ8 5ế Ȳ֯כ6 ᴯצ ὢ ц ӣ

ᾼ ϱі ԓ ȴ ᴯ ☼ᶾ Ȳ ὢ ẁѠהḆ ֵаȲ צ

῏ᾼ ה ẃ ה Ễȴ ȲҖּרế ☺ MSO Ӧ ֥₤

Video Gatewayᾼ Ϥẃ TV EverywhereȳMultiscreenế Multi -room Ȳѿ ᴰӣ

љṳ Ḗӣљ ЄоПӭᾼȴ Ӧ IP Video Gatewayᾼᵉ∂ȲMSO ֥ ц

OTT в Ȳṳ ױ ₇ ϚḔ ẁӣљ ᴞ оȳ ȳ Ғ ӣȲ ẃḆֵ

Ϥẃן Ȳ Ḕ ᴾ ⅎ ᾼ ȴױ ᶾ Ҡ ֥ӣљֵа ế Ȳ

ṳ Ϛ ậ МЛ֝ ẃ ц М П Ȳ Ɫӑẃכ ד ḖП ₇ѻ

☼ȴ 

Ӧѻ цὢ ד2013 ₇цὢ ֣ẃכȲ ᾨ ᶾ Ḕᾼ

☼ȲMSO Ӧ IP Video Gateway о ₇ ᾨϩП ȲϷ Ӧ Interactive Program Guide

П∂ ẃ оФ ӭ ạП Ȳ ױ Ғ ὢ П оȴ֯ MSOПὢ

ȳ ֥⇔Ɏ ֥ Internet/CATVц wifiȳMoCA ᶾ ɏПϯȲ

₇ ἏֵɎ4-6ɏ TunnerȳHDȳ1Tera ȴ֯ ᶾ Ѡ MSO⁄

Є 3rd partyẁ ᾼ֥ᵂϩ ȲіϤ иέᶾ ц Ϣо ạȲѿ ҏФ ᵫц

ӭв Ȳ ϤȲןᾨậḆֵױ ὢ ȴ 

ӭ› MSO ḃ Ӏ ᾼ ₇ ȲЬѿ ϱ Ɫѻ П ẓ

ᴖ‍ Smart TVȴLiberty Global ᴕ ⅜ ϱ Ȳ ה֢ ᶾ Ю ֥֯ МȲ

Л ᴕ ∟ ᾼ ὢ Ḇ ế ȲӇ ἤ І ֥Ȳ ἢ ҷὢ

ц ὢ ₇ϱ ᴖӉ Ἐ ȴױҵ ὢ Є ═ ϱ ȲMSO

ϷḆ  UIȳAppȳв иέᶾ ȳ Ϣ ạȳֵ⅜Ф UI ᶾ ẃⱢὢ

Ғ ȲҠѿ ṓ ᴯצ ϱ Ϸ ḆⱢ UIȳApp ד ӣ ᶾ П ȲϷ

ϯ ᴯצ ӣὢ њ ṛ֣ ὍѷꜜПԆ ȴ 

 

3.3   ‒ IPTV STB ᶾ ẁӣљ ֥ὢ  

֯ ₇ о Ḗᾼ ϯȲ ῏ ὑ ᾼ ḖϷ═ Ḗ сȴ ҟ ὢ

в ֵ╥ѿὢ ῏ Ѡ ẁ֯ ứ ◕ᾼ ὍȲᴖ IPTV ᾼὢ ⁄ ן֯῏

כ ӭ ҠṼ ֻц и ȲֵϠṷ цв ᾼ ἤȲ ן῏ ֪ПḂ ȴ

ⱢϠ ᵮіḆֵ ῏ ắ IPTV ᾼὢ ₤ Ȳԓ ֢Єὢ ῏Ϸ ӣ֢ ẃ

IPTV ᾼ ц ȴ ӭ›ԓ ֢Є IPTVὢ ῏ȲẔ IPTV ѻ Ѡ֣Є ҠиⱢ

ϯԝ ȸ 
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(1) ἤֵаоὢ в ẁȸ 

IPTV ὢ Ϟᴴ ὢ ᴖẃȲ֪ױ ‒ Ҡ Ẕ Пᵉᶝẃ

IPTV ӣљ ȴ ѻרּ ‒ ֵẓצ ԍ П ἤȲ֯Л֝ Ꞌצ ẁ

ὢ Ȳᴖѻ Є ֽ Deutsche TelekomȳOrangeȳTelefonica ȲꞋ֯Л֝ ѿ

Л֝₇ ᾼ ה ҏ IPTV Пὢ Ȳ ֮ ϩӼ Л֝ Пὢ в

ȴѿ TelefonicaᴖṕȲẔ֯ᴫ Ѳȳ ᵌȳђᴫȳ ֮Ꞌ ҏ IPTVὢ Ȳ

ắ ὑᾎ҆П ứȲֵ ἮϜּר☺ Ьӑб ὢ в П Ȳ

TelefonicaЬ֯ ֮ צ Ȳѿ ӑẃᾎ҆ ὍҠӴᵛ ҏ IPTV ὢ в ȴ

ҵȲױ Ԍ ֯Ҁ ᾼ ԌӼӑᶙԓ ὍȲTelefonica⁄ѿ ẁ OTT ὢ ᾼ

Ѡהậ҅Пȴ 

(2) Ф ה IPTV ὢ ȸ 

֯ ₤њ ᾼ ϯȲ ӣ ᾼẦᵗẃה ẁṿӣ῏Ф вה БכⱢ֢ꜜ

П Пὢ ȷIPTV ᵂⱢ ᾼ їὢ ПϚȲФ ה ὢ Ḇ╥Л

ҠἨ ȴӭ›ֽ Deutsche Telecomv Ẕẓצ Єȳ ᾼФ ה в Ȳṳ

ֵ ᾼΊứȴᾎ ‒ OrgangeӼ ᾼ Ȳ ҏϠ

DTH/IPTVᾼ Hybridὢ ẃ ẁФ вה VODȷҫϚּר AT&T ѿ᷾

U-VerseᾼѠהẃ Ẕ IPTV Пὢ ȲẔ֝ ẁϠֵ Ф ὢ в ᾼ TV 

widgetsȲ ῂ ד П ӣ Ӽה ֯ ϱṿӣȴױҵȲAT&T Ӽ╥

Ϛ ӣ Пה Ȳ ғ ֥ᴟ ₤њ TabletϱП Ȳᴖ

ᾼ ғ ḆБ оẞ ȲӣљҬ צ iPhoneἨ iPadȲ―Ҡ ӣ

ẃה ᴩ ᾼғ ȴ 

(3) ȸ 

‒ ֝צ ẁ ᴩ ὢ П ἤȲ Ϸ֝ Ɫכ ‒

ẁ ᾼ Ȳṿӣ῏Ҡ ה֢ ₤ ֽ ₤њ ȳӂ

ὰ ȳ ₤ ȳ Ȳẃṹắ IPTVὢ в Ȳ֝

ᴩ ᾼ ȲҠ ῏֯ԉᴶ ԉᴶ֮ ᵛ ṿӣ IPTVὢ ȴӭ›

ᾼ KTɎKorea Telecomɏ―֯⁮ ẁϠ ᾼὢ в ȻKT ֯⁮ ╜Ἀ Ὅ

ϠҠӦ ‒ ẃ ӭᾼᾎ҆ ạ∟Ȳ― Ở ϩὑ IPTVὢ

ᾼ Ȳӭ› KT ẁӣљҠֵ֯ ֢כן Л֝ᾼ в ȲẔМҔᵶϠ 57

ᵛ ѿц 23,000 VOD ӭȴױҵȲ Л֝ᾼӣљ ȲKTӼ

ҏϠѿ в ⱢѻᾼñGenieòц Ӄ ⅎ ᾼñedutainmentɷȲѻ ѿ ὢ Ɫ

ẃ ẁ ȳ І цֵ ӣȴ 

ҳȳ ה Smart Screen ẁ ὢ ӣὢ  

ἘӴ Ȳ₤כ ῏ כ ᾼ ӔҒ Ḃ ȲửֽϚ ỄȴЭ

∟Ȳ ЛԛҬ╥ כן Ȳᴖ╥ѿ Smart TVⱢМїȲҒϱ NBȳTabletȳSmart 

PhoneȲѿἬ ᾼɦSmart Screenɧ ԓ ᾼФ Ѡהȴᴖ Zero TVȳ ϡ

₇ Ἐ Ȳ ῏ЄЄḂ ṿӣ ȴẂֽ ᾬ Ԓṿӣ Smart PhoneῴḔ Ȳԛѿ

NBᶙכ ᾬ ᶧȲ ᾼṿӣ цѻ в ᾼ йἤȲ ╥ӭ› ₇Ӂᶝ ᾼ

ȴSmart TVЛ֝ὑ ҟᾼ ṝ ₇Ȳ֯ ѐЉ ᵂ ϱȲה Ὑצ ᾼЛ֝ȴױ

ҵ ҟṿӣ ṝ ₇ᾼṿӣ῏ȲЄֵѿ ứ ϢⱢѻȲ TV֯ṿӣ ϱ ṜἬצ

כ ϷЛ Ȳѿϯ֝ד ӑẃ Smart TVӂү ᴩ ȸ  

 

4.1   Smart TVӂү ᾨ Л֝ Ϣњ═  

(1) ϤЮ ᾼ Ḃ  
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ӭ› ῏֯ ᾼЮ ϱȲБ ṿӣ Ȳᵀ ὑӑẃ֢ ӣ

֯ ϱᾼ ӢȲ Ӈ Ḇ᾿ ―ᾼ Ѡהȴ 

(2) ӣ ṿӣ Ḗᾼ ֥  

ᾼṿӣ Ϛ֣ѿ כ Ɫӭ ȲҒϱ ҟ ᾼṿӣ ╥֝ ẁ Ἤ

צ כ Ȳ֪ױ ֯ ϱᾼ ӣȲ֯ ᾼӭ ⅎ ϱȲҠ Л ѿ

֥ ứד Ɫӭ ȴ ӣᾼṿӣѠהϷ ᴕ Ӈ ֝ ẁ ֵϢṿӣȲ

ϱ ֪ ṿ ֯ Smart TVϱᾼ ӣ֯ӑẃ ϱȲӇ Ṝ ֵӣљᾼṔ⇔

ҏ Ȳ᷄ҏҠ ᾼ њ ӣȴ  

(3) Ẕ҃ ᾼὢ ֥ 

ӭ›֯ ӣМȲБצ ֵҔᵶỰ ’ԓȳỰ ꜙᴟ Ởṛ

֣ ὢ ֥ᾼ Ѡ֣Ȳᴖ ҟ֯ МϚ᾿ ứᴯⱢ ὢ Мїᾼ

ẓȲ╥ᵡצҠ Ɫӑẃ֢כ ὢ ᾼѻ ӂү ӣ ȴֽὨӑẃ֢

в֢ ᾼ ѿц Sensor network ∂ᶙ ᾼ ὢ ӂ

үȲṪ ֯ ϱᾼ ӣӂү Ӈ ᴕ Ẕ҃ ӂүᾼФ ἤ ֽᴶ ḟȴ 

 

4.2   Ὅἤӂү֯ Smart TVМẓ ϩ 

ӭ› Smart TV ֯ӂүϱᾼӁᶝȲҠѿ ҟ ӣᴞ ⅔ Ṇה ᾼ

Є Ȳ֯ῺדẃӁᶝ Smart TVӂү Ȳ Ở ậ ӂү Ȳ Ϥ Ὅה Androidӂ

үȲᴖ֯ӂү ӣ ṕϱȲ⁄╥֢Є ќ Java ṕȴҠṓ ӑẃ Smart TV ӣ

ὢ ẃכȲֽ Android ᾼ ὍӂүȲҠ ֪Ɫ ֵ ᾼќ═Ȳѿцẓ

ᾼ ȲᴖכⱢ Ϥ ⇔ ᾼ Smart TV ӣӂүȴ ӭ› Android TV ֯ќ

Smart TV ӣὢ ᾼ ϱќ ⇔ЛṾȲᵀ Google֯ Androidӂүᾼ ϱБ Ғ

ќ TV ᾼ ẃכȲӑẃ TV Ϥ Androidᵂ ӂүᾼ ═

ᵅȴ 

Android ӂү ҟ֪Ɫ╥ ₤њ Ἠӂὰ Ἤ ᾼ▐ Ȳ֪֯ױ Ϥ

ẞ ϱ Ȳ Ϡ ֥⇔ и ҵȲ ὑќ Л֝₇ ᾼד ⇔

ϷЬצ ֵḂ Ὲ ȴṿ ӭ› Ϥ Androidӂүᾼ ₇ Є Ȳ Ởѿ ẁ ᴞ ד

⇔ ᾼ Android SDKⱢ Ѡ֣ȲѿḖӑẃ П ὢ ד֯ ἤ ứἤϱᾼ₇ ȴ 

ᴖṕȲ֢ ӭ›Л ╥▐ ֯ AndroidӂүϱȲἨ╥ᴞᴩׁש AppӂүȲ ṛ֣

Є ӂү AppҠќ ᾼѠ֣ᵘϩȲяẔ╥ѿWeb basedцה Open APIsⱢѻᾼ Ȳה

ҠЄ ἷ ӑẃ ӣ ה ӂү ӣᾼ ἤȴ֪ױ ѿ Web basedц Open 

APIsⱢѻ Ѡ֣ᾼӂү Ҡ Ɫכ ᾃ ȴ 

֥ὢ ӂүכғᾼ ȲЄ Ҡ ⱢȸЄ ӣᾼ ӣὢ ȳ ὔӣᾼ ᵂЮ

ц Єᾼ ה ῏ῂ ȴ ӣὢ ᵂЮ ᾼ Ȳ╥֯ὑ ῏ᾼ ḖȲ ẓ

ᾼӣљ ȴ ԓ ֢ MSO֯ ═ד2012 ҏֵ Ϛ⅜ȳ ὢ ȳ3D ȳ

’ԓ Ғ ӣȲ ᶺ DOCSIS 3.0 ₇ҏ Пכ ȲẔМ Routerế EMTA

₤ ₇Ӽѩ Ḕϱ ȴҫϚѠ Ȳ ֢֯ Пᴭ☼ Ḗ Ɫѻ☼Ȳ֪

ױ Cable CPEќ WiFiȳMoCA ᾼѩ ═  ȴ כ

ԓד2013 Cable CPE Ȳ OTTὢ ᾼ цếњ ȳӂὰ ה֢

ᴍῧ ὍȲӣљ ẃ ֵ֣аȲ֪ױ Internet П

֥Б╥Є Ἤ ȴ֯ ⅎ Є ȲⱢϠ Cable ϱ Ӊ כ ֵ МїȲ

ẞ ạӣљ ן ᴩⱢᾼӭᾼȲMSO ₇ їϷ Ӧ ᴩѿ Digital STBế Hybrid 

IP/QAM dual tuner STB ₇ⱢѻɎ2012דẒ῏иᴾҏ ѩ 77%ế 20%ɏȲ Ḕṛ֣ѿ IP 

Video GatewayⱢѻɎ ᴷ 2017ᴾѩ 30%ɏȲ ᴖ С ₇ḆֵФ в Ϥẞ

Ẕ҃ ᾼ ϩȲ ϱ ғ Ϸ ПЄЄἷ ȴ 



 

18 

רּ Б ҏП Cable Video GatewayȲҠ ẁӣљ֝ ᴩ 1Gbps

ϱ ȳצ ӭכןȳ6~8 Ȳṳẓ ẞẔ҃ П ϩȲ

MSOҠ ױ ֥ἤ ₇Ɫ Ȳ ϚḔ ҏ ’ԓȳ Ғ ὢ ȲⱢ MSO

№ ϯ Ҡḃȳ Ҡׂᾼᵓ Ȳ֪ױ ắ MSOП‌ ȴױ ₤ ₇ϷҠ Ɫ

῏ ẃ П ₇ᵓ ȲכⱢ ϯϚᾌ П כ ϩ ₇ȴ  

М ‒ Ὼ MODֵ Ȳ Ҕᵶ ֵ ȳ Wi-Fi/3G

ȳѡ цỏ ϱ ז ȳе /Home цҒϤ‍ Џ ạȴ

Ҕᵶ Android PadȳAndroid PhoneȳiPadȳiPhoneȳNB ṳѿ ṅשׁ ᾪ app

П ₤Ɫѻȴ צ Ӑ 300ԌȲ Ὠ Ὑֽϯȸ 

(1) Ὠ ӱ ₇ ϱсȲװ ☼Ӕ Ὼפּ 9 Ɏᵛכ ☼ᶙԓ

Ȳ ᵌȳ ᾭᾓɏȴ 

(2) ậѠה Wi-Fi 3G ЛЄȲẔМ ☼Ӕ Wi-Fi 3GиⱢ 87.1%ȳ

86.6%ȲVOD⁄Ɫ 93.6%ȳ90.9%ȴ 

(3) ỏ Ӕ ὑѡ ȲẔМ ☼Ӕ ỏ ѡ иⱢ 88.8%ȳ85%Ȳ

VOD⁄Ɫ 94.9%ȳ88.4%ȴ 

(4) Home ☼ ⇔ ὑе ȲẔМ ☼Ӕ Home е иⱢ

88.3%ȸ85.5%ȲVOD⁄Ɫ 93.2%ȸ90.1%ȴ 

(5) Android Phone ☼ ⇔М ☼Ӕ Ɫ 86.1%ȲVODⱢ 91.3%ȴ 

(6) Android Pad ☼Ӕ Ɫ 81%ȲVODⱢ 84.1%ȴ 

(7) NB Ɫ 85.7%ȲVODⱢ 91.8%ȴ 

(8) iPhone ☼ ⇔М Ɫ 90.1%ȲVODⱢ 93.7%ȴ 

(9) iPad ☼ ⇔М Ɫ 88.9%ȲVODⱢ 94.6%ȴ 

(10) ṿӣ iOSṆ ὑ AndroidṆ П ȴ 

Хȳ  

∟ ӑẃ Smart TV  OTT-TV ֽϯȸ 

1. ᴷӑẃ М כ Consumer Internet Online video П  כ ᶶ ȴכ

  ᶶ ᾼѻ ֪ ╥ Ӗ ᾛᵓӣֵ ɎPC/NB/PAD/Smartphoneɏ

ֵכן ὢ ȴ 

2. ῏ Ởṿӣ ὢ ׀ ᴯв ȴ GartnerK Ȳᴟ Ȳד2016 ẞ׀

ᾼ ᴯв ϮиПϚȴ 

3. OTT ᾼ ȲIPTV Ҁ ῏ Ẕ֥ᵂȲ ֥ɎHybridɏὢ ц

Ḗ ȴѿỰ ’ԓȳ ӣếֵ⅜Ф Ɫ ӣὢ Пѻ ȲẔ

Мяѿֵ⅜Ф ếᴩ оⱢӑẃ в їȴ 

4. Л ╥ѿ OTT STBἨ OTT DongleⱢ ẓȲғ ϱ ḆⱢ Ӧ ạᾼ

Ϥ ה֢ П ֥Ȳѿᵓ ᴭ ȷ֯ҵ ⁄ṛ֣ḆⱢЊҾȲϷ╥

OTT STBӑẃ ᾼ ȴ 

5. Ӧ IP Video Gatewayᾼᵉ∂ȲMSO ֥ ц OTT в Ȳṳ ϚḔ

ẁӣљ ᴞ оȳ ȳ Ғ ӣȴ 

6. ЛԛҬ╥ כן Ȳᴖ╥ѿ Smart TVⱢМїȲҒϱ NBȳTabletȳ

Smart PhoneȲѿἬ ᾼɦSmart Screenɧ ԓ ᾼФ Ѡהȴ 

7. Ṽ М ‒ Ὼ MODֵ Ὠ ӱȲ֯ ӣљ Internet Online video

Ὅ Ὠ╥ ᾼȴAppleṆԝ ₇ȲӦὑ ֥⇔ Ȳ ӱ₇

ὑ Android ₇ᾼῶ ȴ 
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ứ ᶾ ӂү▐  
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 ð Ὼדẃ ᶾ ӣὢ ṣ Ȳֵ ֪Ẕ ӣ Ḗ

ᾼ ȲᴖצЛ֝ Пạứȴẕ₤ᾼ ן Ѡה╥ ứ

Ȳ ӣ Ɏ ѩц ᴯɏ ѿ ἤ ӐПכ оȲᴖ֯∂ ֝ ќ ֵ

ᾼ Ȳ᾿ ᾼѠה╥᾿ ֥Ἤצ ứ Ȳ ᾼѠה⁄╥

иṹԚӣЛ֝ МПԚ ȲẔԚ֝ ⱢἬќ ғ ֪ ứ ᴖ ứȲ

ᾎ ᴩ Ḇ ȴῺẃ֯ќ ֵ ẓ ҉ ἤᴕ ϯȲ ứ ▐ ֪

ᴖӢȲӐѝ Ю ứ ӂү▐ Ẕד ᶾ ȴ 

Ϛȳ Ю 

ӦὑЄ ὑᴩ ὢ ᾼ ḖȲῺדẃ ᶾדּ ṣ Ȳד

ӣὢ ҏ Ȳ Ϡᴩ ‒ὢ Ϛѷ҅ ᴟЭӔ Ϥ ҳѷ҅ҵȲ ϷӦ

ѩ ᴟԓ ᴯоȲ ⁄Ӧ 802.11b оẞ 802.11nц 802.11acȴ֢

֪Ẕ ӣ Ḗᾼ ȲᴖצЛ֝П Ȳױҵ ֝Ϛ МӼ ẁ

ứ П ȴẕ₤ᾼ ן Ѡה╥ ứ Ȳ ӣ

Ɏ ѩц ᴯɏ ѿ ἤ ӐПכ оȲᴖ֯ ∂ ֝ ќ ֵ ᾼ

Ȳ᾿ ᾼѠה╥᾿ ֥Ἤצ ứ Ȳ ᾼѠה⁄╥ иṹԚӣЛ֝

МПԚ ȲẔԚ֝ ⱢẔќ ғ ֪ ứ ᴖ ứȲ ᾎ ᴩ Ḇ ȴ 

ד ứ ȲῺדẃ֯ד ᶾ כ ᾼќ═ϯȲẓ ֵ ќ ҉

ἤП ứ ▐ ֪ ᴖӢȴ ֤≈ Ȳ ứ ╥Ҡѿ ה ạẔἬ

צ ғ ȲẂֽ ᾌ ȳ ғ ȳ ן ȳ ה ȳ ậѠה

Ɏmultiple-accessɏц Ầ Ɏprotocolɏ Ȳ֪ױҬ ḆḂד Ҡ―ה ẞќ Л֝

ПӭᾼȲֽ֝Ϛ Ҡ Ӧ ᴩЛ֝ Л֝Пғצᴖה ȴ ᾼ ứ

╥ṿӣ Ϛ ӣ ן ӂүᴖ ԉן ◕цԉ П ȴ 

Ӑѝ Ю ứ ד ṿᶾ ᴩӂү▐ Ȳד ṿᶾ Ҡи Ɫȸ

› ᶾ ȳ ᶾ ц ᶾ ȲẔ ӭ Ɫ∂ Ҡԉ ѿ / ה

ɎReconfigurable/ProgrammableɏП ӣ ן [1~4]ȷ› иד ṿᶾ Ữӑ

כ Ȳ ЭҠᴩП ứ ӂү▐ Ҕ╗ѿϯד аԈ ȸ с

ȳҠ ה ạ /М / ὍЄ ȳ Ɏ ậ ɏ ѩ ᴯ ɎDAC/ADCɏȳ

Ҡ ה ᴯ ԝɎFPGA: Field Programmable Gate Arrayɏц ᴯ ɎDSP: 

Digital Signal ProcessorɏȲӐѝӼ ѿϚ ứ ӂү Ὑד ѻ аԈ Ẕ

ȴ 

ϡȳ ứ ᶾ  

Ӑ Ю ứ ד ṿᶾ ȲӼᵛ ứ Ἤ Пᶾ Ȳ

ѻ ҠиⱢϮ иȸ › ᶾ ȳ ᶾ ц ạᶾ ȲẔ▐ ֽ ϚἬ

ӱȴ и ṿᶾ Ữ֯ ◕ἨỮӑ ẞ П Ȳѿϯиᵑ Ἐ Ὑ֢ и

ד ṿᶾ ȸ 
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Ϛȸ ứ ▐  

 

2.1   › ᶾ  

֯ẕ₤ ן ▐ МȲ › Пғ Ɫ П Ȳѿ ᴖṕ

Ẕғ Ɫ ᴯ []nsB Ɫ ()txRF П с ȲẔ  ϯȸֽה…

() () ( ){ } () ( ) () ( )tfjtstfjtstfjtstx CQBCIBCBRF ppp 2sin2cos2expRe ,, Ö-Ö=Ö=                               (1) 

ẔМ (),B Is t (),B Qs t иᵑⱢ ѩ ()Bs t П иȲכ Cf Ɫ ᾌ Ȳẕ

₤Ѡה╥ṿӣ ѩ Quadrature ModulatorȲ Ɫ Direct-Conversion ▐ ȲᴖԒ Ѡ

ѿṿӣ╥ה ᴯ Quadrature Modulator Ӧ ậ DAC᾿ Ӣ Ȳױᶾ

Ɫ Digital RFȲӭ›Ҡṓ RF DAC ậ Ɫ 5.7 GHzȲҠѿ ᴯѠה᾿ Ӣ 4.2 GHzѿ

ϯП [5]Ȳ ϡ ӱẒ ᶾ П▐ ד; ֮ ן › Пғ

ᾼדчȲẔғ Ɫ ן ()trRF Ɫ ן ᴯ []nrB П ȲẔ

Ɫד ḀạɎACR: Adjacent-Channel RejectionɏȲ Ϯ ӱẕ₤ Direct-

Conversion ן ▐ Ԓ Digital RF ן ▐ Ȳ֯ Digital RF▐ МȲ֯

ADC › ֥ ן ПỆứ ᾌ ᴩ ן ҵ Ḁạ ᾌȲѿḀạ

ҵПД Ȳױҵ ADC Ӈ ẁ ᾼ Ȳᵛ צ ᴯа ᴞ ן

ạȲѿ ᵍ ן в ⇔ ᴾ ADC Ἤצ Ȳᴖ כ ן

в П Ȳӭ›Ҡṓ RF ADC ậ Ɫ 3.6 GHzậ 12ᴯа έ⇔Ȳ

Ϥ Ɫ 2.8 GHz[6]ȲҫϚ Ҡ ᵅ ADCậ ᴯа έ⇔П Digital RFѠה

╥ ӣ ậ ɎBandpass Samplingɏ ạȲ Ṇ ן ᴖứȲ ADC

›П ᾌ ⱢҠ ɎМ ɏȲṳ ֥ ậ П Ɏ ậ ứ√ɏȲ

ẕ₤Ҡ ᾌ П ӣẞ MEMSɎmicro-electro-mechanical structrueɏᶾ Ȳᴖ

DAC/ADC⁄ṿӣ RSFQɎrapid single flux quantumɏ ICᶾ ȴ 

 
ϡȸ ứ М › ▐ ɎDirect-Conversion/Digital-RFɏ 



 

22 

 

 

Ϯȸ ứ М ן › ▐ ɎDirect-Conversion/Digital-RFɏ 

 

2.2   ᶾ  

М ╥ ᶾ ПϚȲ֯ ứ М ╥ѿ ᴯ

Ѡה ӦҠ ה ɎFPGA, Reconfigurable Logic ICɏц/Ἠ ᴯ

ɎDSPɏ Ȳױ ҠиⱢ ɎPhysical Layerɏ ậ ɎMAC: Media Access 

Control LayerɏẒ иȲ иПן ☼ ֽ ҳἬӱȲẔ☼ Э ứ

ᴯ ן Ȳᵀ֝ד П ֯ὑ ứ М ṷ Ӈ Ҡ

/ ה ạẔד Ȳ ẞ Ɏ ɏứ ѿќ ה֢ Пן ȴԉ ѹ ѩ

Пậ ⁄╥ ứ Ἤ Пצ ȲяẔ╥ ֥ Digital-RFП › Ȳ

П DAC/ADCПậ צ П Ȳậ Ҡ҆ П

ѿ ừП ᵂȲẂֽ М ֝Ḕȳ ᴷ о

ȴ ї П ậḟὑ П Ȳ Л Ҡ

ה ᴯ Ɏֽ TI TMS320C6416, 8000MIPSɏѿ C ṕ ֥ ֥ ṕц ứ Co-

ProcessorɎViterbi/Turbo Decoderɏ Ҡѿ Ṝ П ḖȲᵀ֯ Ɏ

ɏ ȲҠ ה FPGAἨ ứ ẓצ Reconfigurable ἤП ASIC╥ Э ừ

П ȴ ậ П ғ ѻ Ҕ╗ П ậȳ ₇

ὢ ȳ ⅔Ҕ ȳц ạП ạ ȲẔ ֵ֪ ☼

ἤȲẕ₤Ѡה ֵѿ ἤ ֥ protocol stack ה Ȳ֯ ứ

Мױ и ֥ Пֵ ἤ ẁד П ạ protocol☼ Ȳѿ

֢֯Ѡ ꞋҠ"ԉ " П ן ȴ֯ѿ ứ ῀

ɎCognitive Radioɏ Ȳ ╥Ӈ ᾼȲẔ › ᾌ

ạ П ֥ȲяẔ╥ṿӣ Direct-Conversion › ѹ Є

Ȳṿӣ Digital-RFц ADC Ȳ⁄ П ϩѿ ᴩЄ П ȴ 

 

2.3   ᶾ  

ứ П ṿᶾ Ҕ╗Ϛṷ ᶾ Ȳ Ϡ› ứ ἤ

Ἤ П ạ protocol☼ ᶾה ҵȲ צ Ɏ › ɏᾼ ạ

ứᵛ ᵂ Ṇ ȲⱢϠ ᾼҠ ἤ ἤȲ ạứ ứᾼ ה ṕȲẂֽ

Waveform Description Language ц Radio Description LanguageȲױҵ ϯ ѿ
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ứ П ạӼ╥ ᾼϚ Ȳֽ֝ ϯ ᾪ Ḇ Ϛ ȴ ᾼ ứ

ᾼϚṿӣ Ɫȸᴩ ѿϚ Ѡ֯הẔἬ֯ᴯ ḖП ὢ

ȲẂֽᴩ ϱ Ȳ ẞҠ ẁױ ὢ Пñ ֮үò∟Ȳ Ẕ ṳϯ ד ὑ

֮үױ ὢ П Ȳ ᴩᴩ П ѿ ñױן ֮үòἬ

ẁП ὢ ȴ 

 
ҳȸ ứ Мן ☼ (a) (b) ן  

 

Ϯȳ ứ ӂү▐  

Ӑ Ю ᴩ ứ ӂү▐ ȲṳϚ ứ ӂүⱢ Ẃ Ὑד

ȴ ᴩ ứ ӂү▐ ֽ ХἬӱПѠ ȲẔМ П ☼ Ҕ

╗ȸ 

(1) ѿҠ ה ᴯ ԝɎFPGA: Field Programmable Gate Arrayɏц ᴯ

ɎDSP: Digital Signal Processorɏ Ҡ / ɎReconfigurable/Programmableɏה

ᴯ Ἤ П ᴯ ȲẔ ҏⱢ ứ П ᴯậ ȷ 

(2) Ɏ ậ ɏ ᴯᴟ ѩ ѿ ứậ Sf []nsB כ ѩ

()tsB ȷ 

(3) с Пғ Ɫ ()tsB Ɫ ()txRF ȲẔ ֽה…

 ȷ(1)ה

(4) Ҡ ה ạ /М / ὍЄ (ӑ ӱὑѠ М)Пғ Ɫ ạ ғ ȴ 

 

ᴖ ן П ☼ ⁄Ҕ╗ȸ 

(1) Пғ Ɫ ()trRF Ɫ ()trB ȷ 

(2) Ɏ ậ ɏ ѩᴟ ᴯ ɎADCɏѿ ứậ ѩ ()trB

Ɫ ᴯ []nrB ȷ 

(3) FPGA/DSP Ҡ / ɎReconfigurable/Programmableɏה ᴯ Ἤ П

ᴯ ȷ 

(4) Ҡ ה ạ /М / ὍЄ Ɏӑ ӱὑѠ МɏПғ Ɫ ạ ן

ȴױ ứ ▐ Ѡ ẕ₤ ứ ▐ ѻ ֯ὑ ứ

╥ṿӣ ASIC Ἤ П ᴯ Ȳᴖ ứ

⁄╥ṿӣҠ / ה ᴯ ɎFPGA/DSPɏȴ 
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ѿϯⱢϚ ứ ӂүɎUSRP-SP150ɏἬӣѻ аԈ ד [7]ȸ 

(1) FPGAȸXlinx SPARTAN-6 150[8]ȷ 

(2) I/Q ADC/DACȸAD9862Ȳậ ¢64 MHzɎADCɏ/128 MHzɎDACɏȲᴯа

12-bitɎADCɏ/14-bitɎDACɏȲғ ạ [9]ȷ 

(3) ᴕ ậ ȸTOYOCOM TCO-706AB,ғ Ɫ Ӣ כ֥ Ἤ П ᴕ

Ȳ ⇔ 32.768 MHz°[10]ȷ 

כ֥ (4) ȸADF4360-0Ȳғ Ɫ ӢҠԉ ạ П ᾌ Ȳ ᾌ

2400~2800 MHzȲ ҏғ -13~ -6.5dBm [11]ȷ 

(5) Quadrature Modulatorȸ AD8349Ȳғ Ɫ с Ȳ ҏ

700~2700MHzȲ ҏғ 2~ 4dBmȲ ¢160 MHzȲ I/Q Amplitude 

Balance °0.1 dBȲPhase Quadrature Error ¯° 3.0  [12]ȷ 

(6) Quadrature DemodulatorȸAD8347Ȳғ Ɫ Ȳ Ϥ

800~2700MHzȲ ¢65 MHzȲ ạ 69.5 dBȲI/Q Amplitude 

Balance °0.3 dBȲPhase Quadrature Error ¯°1  [13]ȷ 

 

ӂүױ Ӧ USB2.0 PC ПЮ ẁ ֣ Ɏ ɏ ц FPGA Пϯה Ȳ

ӣ Юה ɎAPIɏҔ╗ Window C ṕ Юה ц MATLAB Юה ȲҠѿ

֯ PCѿ ה ạ ᾌ ȳ ғ ȳ ן ȳ ה Ȳᴖ ẞ

ứ П ғ ȴױҵ ῏БᵓӣẔ API ц MATLAB ᶮṿӣ῏Ю ɎGUI: 

Graphical User Interfaceɏ ҏ ὑṿӣױ ứ ᴩ П

GUIȲẔ ᶮṿӣ῏Ю ֽ гἬӱȲҿ Ң иᵑⱢ ן П GUIȴ 

 

 
Хȸ ᴩ ứ ӂү▐  
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г: ứ ן П ᶮṿӣ῏Ю ɎGUIɏ 

 

 

ứ ᶾ П ֯ὑẔ ἤȲ╥ Ϛṷ ᶾ ἬӇ ȲẂֽ

₤ ῀ ȲᴖẔӭ›П֕ ֯ὑ Ӑכ ȳ иד ᶾ ⧵צ ד

Ữӑạứ ȴ ᴩ ứ ӂүЄֵ ẁ и ứ П

ғ Ȳѻ ֯ὑ › ạѠ Ȳᵀ ῏ Ɫױ ӂүБד

֥ὑᵂⱢצᶳὑ ן ῏П ӂүȴ 

 

М Ầ П Ȳ צ῏ ױ֯ ῏иṹ Ϣ ὑ ứ

П ῀ ȴ 

ᴕѝ  

[1] ᴍּד: http://en.wikipedia.org/wiki/Software-defined_radio. 

[2] ñWhat is Software Defined Radioò http://www.wirelessinnovation.org/assets/documents/ 

SoftwareDefinedRadio.pdf. 

[3]  J. Mitola, Software Radio Architecture. New York: Wiley, 2000. 

[4] W. Tuttlebee, Software Defined Radio-Enabling Technologies, John Wiley & Sons, 2002. 

[5] AD9119/9129 Data Sheet, Analog Devices Inc. 

[6] AD12D1800 Data Sheet, Texas Instrument. 

[7] Җ  .ᶾ, http://tw.smims.com/index.php?active=productדּ

[8] Xilinx Inc., http://www.xilinx.com/products/silicon-devices/fpga/spartan-6. 

[9] AD9860/9862 Data Sheet, Analog Devices Inc. 

[10] TOYOCOM TCO-706AB  Data Sheet.. 

[11] ADF4360-0 Data Sheet, Analog Devices Inc. 

[12] AD8349 Data Sheet, Analog Devices Inc. 

[13] AD8347 Data Sheet, Analog Devices Inc. 

http://en.wikipedia.org/wiki/Software-defined_radio
http://www.wirelessinnovation.org/assets/documents/%20SoftwareDefinedRadio.pdf
http://www.wirelessinnovation.org/assets/documents/%20SoftwareDefinedRadio.pdf
http://tw.smims.com/index.php?active=product
http://www.xilinx.com/products/silicon-devices/fpga/spartan-6
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Ҡṓԏ Ю  
 

ἆȳ  

а Є Џ Ṇ 
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 ð Ҡṓԏ ╥╓ᵓӣᾌ Ɫ 380nmẞ 780nmᾼҠṓԏᶙכ ᾼ ȴ

ῺṷדẃӪԏ LED ᾼ ṿ ᾼҠṓԏ ⱢҠכ ᾼᶾ ȷ ứҠṓԏ

Ầ ᾼ IEEE 802.15.7 [1]Б֯ϡד›ᶙכȷIEEE 802.15.7 Лᵀ ҏϠќ═

96Mb/sᾼ Ȳ֝ה ϷіϤϠ‐⇔ ạѿ ẞ ᾼ ȴӐѝ

Ю Ầ ᾼ Ϥ ạ ɎMACɏ ɎPHYɏ Ầ ȴ 

Ϛȳ Ю 

ὙѠדהѩȲӪԏ LED ғ ḆᵅȳЏᵂ Ḇᵅȳ ỄḆ ȳѐЉḆЊȳ

ḆюȳḆҒֹו ȴ ᾼ╥ LED ẓצ ȳ ᾼ ԏ ἤȷἬѿȲϚ

ṷצ ṓᾼּד ếЏ ױ ҏϠϚ Є ᴖ ᾼ≈ ȸ LED ‐ȳ й ᾼ

ᶶȲѿ ὑϢ ᾎи Ȳ ᴖӣһ ẃ ȴ ―╥Ҡṓԏ ‒ᾼ

Ȳ ‒ ẞ LED ϱȲ֯Ҡṓԏӣѿ ὙἨ ӱᾼ֝ Ȳ ᴩ ȷṿҠṓԏ

‒ LED Ὑד ֥ȷ LED Ὑԏ ᵂԏ ᾼ‒ Ȳ

ὑӪԏ LEDᾼҠṓԏ ‒Ȳ ᴖ ẁϚ ԓ ᾼԏ ‒ ϤѠ[2]הȴ 

Ҡṓԏ ᶾ ֵҙ ӣӪԏ LEDȲ֪ⱢӪԏ LED ẓצᶶ ч ᾼ Ȳ ᵂⱢ

Ҡṓԏ ᶾ ᾼ [3]-[5]ȴLED Ҡṓԏ ᶾ ╥ᵓӣ ԏ Ἠ╥Ӫԏ LED ⅍

в Ὑ Ȳ ҏᴚ Лẞᾼ Ὑ ᾼ Ȳѿ Ѡהẃ ȴ ӣҠ

ṓԏ╥֪Ɫᾌ  ЄȲ Ҡṓԏ ӣЛ֝ᾼᾌ  ẃ ᴩ [6],[7]ȴ֪שׁױ

ṅϢ ֵ ԏᾌ  ᴩ Ȳᵓӣ ӪԏᾼЛ֝ᴥכ ԏ Ȳ ֵ ☼ ᴩ в

ᾼׁש ȴ 

Ҡṓԏ ֯ὑҠ ᵍϚ Ἠ ᾼ ᾌ Ϣ Ể

І Дכ ᾼ ȲṳѹҠ҅ ֮үȲ֝ ẓ ׄԓἤ ᾼ ȴ ϱ

LEDԏ ϚӎắẞД Ȳ М ȴ ’ ṂṮѦ ҵ♪ȲҬ ϱ  ȳ

ᵍԏ ҵ ẞẔ҃Ὲ Ἠ⅍ҵᵛҠȴṳѹȲṿӣֵүϱ ϷЛ ⇔Ȳ

ὑ ᾌ ᾼ ӣ ɎẂֽ ȳ Џ ɏϷדצ ᾼᵗ ȴẔ Ҡ ֽϯȸ 

(1) ѹ data rate ȸ ϱȲ ԏ ‒ᾼ ⇔ ԏ ד‒ ȲҬ╥

Ю Л֝Ȳֽ IEEE 802.15.7ЏᵂЊ ῴ М ứᾼљв ѿ ϤɎon-off 

keyingἨ OOK) data rateҠ 96Mb/sec[1]ȴ 

(2) Л Ө ȸ ᾌɎRFɏᶾ ѩȲҠṓԏד ‒Ȳצ‍ ᾼ

Ȳ ֣  Ө ếӻ Ҝӣ ȲϷЛ ế ᾌ

‒Ṇ ӢדФД ȴ 

(3) ’ ἤֻȸҠṓԏ ‒ᾼᾌ − Ȳѹᾌḇϭ‍ ứ֣ȴ֪ױẔ’ ἤѩ

ᾼ ᾌ Ṇ ׄԓ ֵȴ 

(4) Л צ ᾌ ȸҠṓԏ ‒ṿӣֽ֝Ϛ Ӣ♄ϱἬӣᾼԏ ȲЛ

ᾌ כ Ȳ֪ױ╥Ϛ ᾼ ᶾ ȴ 

(5) Ҡẓצ ᾼ ѩɎSNRɏȸṿӣ ‐⇔ LED ᵂⱢ Ὑ ẓȲṿҠṓԏ

‒ẓצ ᾼ SNRȴ 
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(6) љҵ љв∂ ὔȸҠṓԏ ‒ҠѿϚ Ӣ♄Ἤӣᾼ LED Ὑ Ɫ ן

аԈȲЛ ԛ ҵᵉ∂ן Ἠ ȴ 

(7) Ҡ ϩ כ֥ Єᾼ צ ȴ 

(8) ֵ Ɏmultipath fadingɏ ЊȸҠṓԏ ‒ ӣ᾿ Ɏline-of-sightɏ

Ȳѹᾌḇϭ‍ ứ֣Ȳ ḥצ RF Мᾼֵ ȴ 

ϡȳ IEEE  802.15.7 ɎPHYɏ Ю  

֯Ҡṓԏ ‒Ầ IEEE 802.15.7М ẁϠϮ PHY ᾼ ѠהȲ Ϛ ɎPHY Iɏ

ᾼ Ѡה ẁҠѿ ẁ 11.67kb/sẞ 266.6kb/sᾼ Ȳ ϡ ɎPHY IIɏѠה ẁ

ᾼ 1.25Mb/sẞ 96Mb/sȲ Ϯ ɎPHY IIIɏѠה ẁᾼ 12Mb/sẞ

96Mb/sȴPHYIế PHYIIṿӣᾼ ╥ ԏ Ȳ OOK ᶮɎVPPMɏᾼ Ѡᾎ

[8], [9]ȲPHYIII ⁄ṿӣֵԏ Л֝ ᾼԏᾌẃ Ȳ ᾼѠᾎϷ

Ɫ ᴥד Color Shift KeyingɎCSKɏȴḕϚ PHY ᾼ Ѡᾎ Л֝ᾼצ ἤȲ

Ẕ ếԏ ‐⇔ᾼ о ֥ ᾼ ѠᾎȲϷҠѿ Ϛṷ ᾼѠᾎ

Ϯ ѠהẦ֝ЏᵂȲѿ ẞ ԏ ế юԏ ‐⇔ ᾼӭᾼȴ 

ḕϚ PHY ѠהҔᵶᾼғ ԏצ Ȳ ế Ή ɎFECɏȲ Ϡ

ᵍі ԏ ᾼ ȲἬצᾼ ӣצ  ⇔ᾼ ἤ ɎRRLɏȲҠѿ ạԏ ᾼ

оṿϢ ᾎ ȴIEEE 802.15.7Мќ═֢ ӣὑ⅍в⅍ҵЛ֝ᾼ МȲẂֽ

LC ế CC ѿц LDPC ᶁҠṿӣȴ֝ ȲḕϚ PHY Ѡᾎ Ẕԏצ

Ɏoptical clockɏ Ẕ Ѡה ֥∟ ẞ ᾼ Ȳ֯ῶϚ ԝҏЛ֝ᾼצ Ѡה

ếЛ֝ᾼ ѠהἬ ẞᾼ [1]ȴ֯ PHYI ᾼ Мԏ ╥Њὑ

400kHzȲ֪ⱢϚṷ ӻ Єғ ᾼ LED Ὑ − й ⇔ ѩ ȴ ὑ

PHYIIȲ ᾼԏ Ϛ ֯ 120MHzѿϯȲ ӣὑϚṷЊ₤ ᾼҠṓԏ ȴ

PHYIII ứᾼԏ ╥ 24MHzѿϯȲѻ ӣ֯ ֯ᾼӪԏ LED ₇ᾼ Мȴ ὑϮ

ɎPHYɏќ═ᾼ ế ѠᾎȲ Ѡה ֯ῶϚМԝҏȴ 

 

2.1   OOK ѠהɎPHY I ế PHY II ṿӣɏ 

OOK Ѡה╥ἬצҠṓԏ ѠהМ ᾼȲ┬ ᾼ bit╥ɶ1ɷἨɶ0ɷ

ḟứ LED ᾼ Ȳᵀ֯ ᾼ М᾿ Ἠ LED Ὑ ӢϚứᾼ Ȳ╝᾿

LED ԏ ‐Ἠ῏ Ϛ◕ Ȳṿ ắ ᵑ иҏ ɶ1ɷếɶ0ɷᵛ

Ҡȴ֯ṿӣ OOK Ѡהᾼ ȲҠѿ Ἠ╥ 4B6B ҒϱϚ◕

ᾼ ԏ Ȳѿ’ ԏ ‐⇔ ═֯Ϛứᾼ ПвȴOOK ᾼ Ṇ ▐ ֽ ϚἬ

ӱȴ 

 

 

 Ϛ 

 

2.2  VPPM ѠהɎPHY I ế PHY II ṿӣɏ 

VPPM ╥ Л֝ᾼҜῈѩẃ ᾼ bitȲ֯ ѠהМ ᾼ

о ᾼ╥ԏ Ὑ ⇔ᾼ оȲ ᾼ╥ 2-PPM ȲᵛṿӣҜῈѩⱢ 50% ᾼ

ԏ ‒ ẃῶӱɶ0ɷếɶ1ɷȂ 
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 ϡ 

VPPM ▐ᾼה ֽ ϡἬӱȲẔМἬṿӣᾼ╥ 4B6B Run-Length Limited (RLL) Ȳ

֯ ═ԏ ‐⇔ᾼ֝ ẓצϚứᾼ Ȳ֯ ᾼ МҠѿ‹

ẞϢ ᾎ ᵑᾼ ȲӦὑ VPPM ѻ ᾼ о֯ὑԏ ‐⇔ᾼҜῈѩȲҠѿ ӣᾼ

‐⇔ ᾼḆЄȴ 

 

ῶ Ϛ 

PHY Type Modulation  RLL code 
Optical 

Clock rate 

FEC 

Data rate 
Outer code 

(RS) 

Inner code 

(CC) 

PHY I  

OOK Manchester 200kHz 

(15,7) 1/4 11.67kb/s 

(15,11) 1/3 24.44 kb/s 

(15,11) 2/3 48.89 kb/s 

(15,11) None 73.3 kb/s 

None None 100 kb/s 

VPPM 4B6B 400kHz 

(15,2) None 35.56 kb/s 

(15,4) None 71.11 kb/s 

(15,7) None 124.4 kb/s 

None None 266.6 kb/s 

PHY II  

VPPM 4B6B 

3.75MHz 
RS(64,32) 1.25Mb/s 

RS(160,128) 2 Mb/s 

7.5MHz 

RS(64,32) 2.5 Mb/s 

RS(160,128) 4 Mb/s 

None 5 Mb/s 

OOK 8B10B 

15MHz 
RS(64,32) 6 Mb/s 

RS(160,128) 9.6 Mb/s 

30MHz 
RS(64,32) 12 Mb/s 

RS(160,128) 19.2 Mb/s 

60MHz 
RS(64,32) 24 Mb/s 

RS(160,128) 38.4 Mb/s 

120MHz 

RS(64,32) 48 Mb/s 

RS(160,128) 76.8 Mb/s 

None 96 Mb/s 

PHY III  

4-CSK 

None 

12MHz 
RS(64,32) 12 Mb/s 

8-CSK RS(64,32) 18 Mb/s 

4-CSK 

24MHz 

RS(64,32) 24 Mb/s 

8-CSK RS(64,32) 36 Mb/s 

16-CSK RS(64,32) 48 Mb/s 

8-CSK None 72 Mb/s 

16-CSK None 96 Mb/s 

 

2.3  CSK ѠהɎPHY III ṿӣɏ 

Ӫԏ LED ѻ ╥ӣЛ֝ ᴥᾼԏ ֥ᴖכȲѻ ᾼ֥כѠᾎצẒ Ȳ Ϛ ╥ṿӣ
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ᾼ ԏ LEDҒ ᴥ Ȳ ҏẃᾼӪԏ LEDכӐᵅᵀ╥ԏ ᾼй

ȲҫҵϚ Ѡᾎ╥֝ ṿӣ 3 מּ ᴥ LEDȲҬצӣ Ѡה ֥ҏẃӪԏ

LED И ᵂⱢ CSK ᾼԏ ṿӣȲ LED ԏ Ϸ Ɫᶶ LEDȴCSK Ѡ

ᾎצ ᴿ ד ɎFSKɏȲЛ֝ᾼ ⱢЛ֝ᾌ ԏ ᾼ֥כȲӣ Ѡᾎ

ḕװ ᾼ ╥Ϛ Л֝ᾌ ᾼԏᾌȲ Ϡ֥ ᾼṿӣ ṷ֥כԏȲIEEE 802.15.7Ầ

ṷԏ иⱢ 7 Ԍ[1]ȲẁЛ֝ᾼӣљṿӣȲ ֽ ϮἬӱȂ 

 

 

 Ϯ 

CSK ᶾ ᾼ ╥֝ ṿӣ 3 ᴥԏ ȲҠѿ ═ԏ ғ ᾼ ứȲЛ ›

Ẓ Ѡғ ἕЄἕЊЛ ứȲ֝ CSK ᶾ ṿӣϠ D/A ȲҠѿṿ

ṿӣḆ ᾼ ᶾ ẁḆ ᾼ ȴ ϱἬ ȲCSK ᶾ Ḇ ֥ӣὑ

ᾼ Мȴ 

Ϯȳ IEEE  802.15.7 Ϥ ạɎMACɏЮ  

MAC ╥ѻ ᾼ ạẦ Ȳ ’ MAC П ᾼҠ ⇔Ȳ֝ Ϸ ’

ᾼ’ ἤȲҟ ֯ ‒ Мᾼԏ Ȳᶙכ ⅔Ҕ ᵑ ғ ȴ֯

IEEE802.15.7М Ḗ MAC Ầ ќ═ᾼҠṓԏ ֽϯ ҳἬӱȸ 

 

 ҳ 

Ẕ Ầ Ḗ ╥ ֣ᾼ ╥ֵ Ἠ῏╥ Ȳ ṿӣ֝Ϛ ᾼ

MAC Ȳֽ ХἬӱ[1]Ȳ ╥ ᾼԏ аԈ ╥ ן ᾼԏ аԈ Ҡѿ

ӣ ⇔ѩ ᵅᾼаԈẃќ═ֵ  ȴה
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 Х 

 

MAC Џᵂ ѻה иⱢ 3 ᾭ Ȳиᵑ╥Ὲ ᾭ Ȳ ᾭ Ȳ ᾭ ȲẔ

ᾭ ֽ гἬӱȴ Ϡṿ Ҡṓԏ ֯ ᾼ МЛ Ӕ Ὑѹ Л Ϣ

Ἤ ȲIEEE 802.15.7֯ ᾭ М Ϡ ‹ ạȲ֯Ὲ ᾭ М Ϡ‐⇔

ạẃ’ Ὑ [10]ȴ 

 

 

 г 

 

3.1  ‐⇔ ạ 

‐⇔ ạѻ ╥֯ ᾼ М ϚṷῈӪֿ◕Ɏidle patternɏȲ ṷῈӪֿ◕

Лᵶԉᴶ Ȳ Ӕ ᾼ ◕ Ϛצ ᾼҜῈѩȲ ṷῈӪֿ◕ҒϤẞẒ ֿ

◕П Ҡѿצ ᾼṮѦ Ṇ Ӧ ◕ ϤῈ ◕ ҏ ᾼ Ὠȴ֝

ῈӪֿ◕ᾼ ϷҠѿ ȲϚ ẃ Њὑ 200Hzᾼ Ϣ Ἤ ȲἬѿֽὨ

ạ ῈӪֿ◕ᾼ ֯Єὑ 200HzἨ῏ LED ᾼй ד Ȳ צ ᾼ ю

ᾼ ȴ֯Ầ М Ϡ ϚṷЄ₤ Ὑ ᾼ ḖȲϷצ ᾼҠṓֿ◕ɎVisibility 

patternɏȲ Ҡṓֿ◕ᾼ Ḗ ῈӪֿ◕ ӐדᴿȲҬ╥ ḆҒ Ϛ Ȳ ḖҠṓֿ◕

ֿ◕ᾼ ᵑЊὑ 1%Ȳ ẁḆҠ ᾼ Ὑȴ 

 

3.2  ‹ ạ 

֯Ҡṓԏ М Ӣᾼ ֪ѻ ҠѿиⱢẒ ȲϚ ╥ вɎIntra-Frameɏ

Ȳ֯ М‐⇔Лᶁл ӢᾼȲҫϚ ╥ ɎInter-Frameɏ Ȳ Ӣᾼ ֪

╥Ẓ П ᾼ‐⇔ ᵑыЄȴ ὑ в ȲOOKế VPPM Ҡѿ ṿӣ RLL
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ᾼ ›ẃה ȴᴖ ὑḥצṿӣ RLL ᾼ CSK Ȳ⁄ ṿӣֵԏ ═ғ

ҏȲ ’ԏ ‐⇔Л ыЄצ оȴ 

‹ ᾼ ạѻ ╥֯ ếῈ ◕ ᵂӣȲ֯Ὲ ◕Ȳԏ ҏ

ᾼῈӪֿ◕ẃ⇔‐֝ד ═ ὙȲ֝ ‐⇔ оᾼ ȲῈӪֿ◕ếҠ

ṓֿ◕ ҏד ᾼḂ ẃ‹ ȴ 

ҳȳ  

Ὼדẃ ӣ֯ԏ ϱȲᵓӣԏᾼ ἤȲ ӣԏЛϚ ᾼᾌ ɎẂֽӪ

ԏȳ ԏɏȲẃ Ȳ ᶺ Ἤ ῀ᾼԏЛҬצ Ὑғ ȲẔ ὨЄЄᾼ сỂ Ṷᾬ

ᾼ―ᵓἤȲꜙᴟ᷂ 3C Ể ɎẂֽ ȳ֙ῶ ȳ ..ɏᾼ ע Ȳ Єע ᾼῈ

Ȳṳѹ᷂ ᴆ╬Є ᵅȲ ֯ӑẃ ᾼד Ҡ ȴӭ›ȲѷꜜЄ

רּֽ ȳ Ϯ╦ȳѡӐ Ђȳ Ϝ Є ꞋБ᷾ϤҠṓԏ ᾼᶾ שׁ

₇ ₤ ȷ ӱӑẃ Ѡ ὑ IEEE 802.15.7 ᾼ Ӏצ−₇ ϩȴү ᾼ IT

І ֯ LED ד ₇Ѡ ᶙצ ᾼ Ȳѹ

ṏֻȲ ὑ IEEE 802.15.7 LED ὙᾼҠṓԏ ᶺ ᾃ ᷾Ϥׁש

ȴ 

ᴕѝ  

[1] IEEE Standard for Local and Metropolitan Area Networks - Part 15.7 ñShort-Range Wireless 

Optical Communication Using Visible Light,ò Sep.  2011. 

[2] T. Little, ñHow Smart Lighting Fills a Gap in Wireless Communications,ò Boston University, 

Feb. 5, 2010. 

[3] T. Komine and M. Nakagawa, ñFundamental Analysis for Visible-Light Communication System 

using LED Lights,ò IEEE Transactions Consumer Electronics, vol. 50, no. 1, Feb. 2004, pp. 

100ï107. 

[4] M. Kavehrad, ñSustainable Energy-Efficient Wireless Applications Using Light,ò IEEE 

Communication Magazine, vol. 48, no. 12, Dec. 2010, pp. 66ï73. 

[5] H. L. Minh et al., ñ100-Mb/s NRZ Visible Light Communications Using a Postequalized White 

LED,ò IEEE Transactions Photonics Technology Letter, vol. 21, no. 15, Aug. 2009, pp. 1063ï

1065. 

[6] D. OôBrien et al., ñHome Access Networks Using Optical Wireless Transmission,ò IEEE 

PIMRC, Sept. 2008, pp.1ï5. 

[7] L. Zeng et al., ñHigh Data Rate Multiple Input Multiple Output (MIMO) Optical Wireless 

Communications Using White LED Lighting,ò IEEE Journal  Selected Areas Communications, 

vol. 27, no. 9, Dec.2009, pp. 1654ï1662. 

[8] B. Bai, Z. Xu, and Y. Fan, ñJoint LED Dimming and High Capacity Visible Light 

Communication by Overlapping PPM,ò Proceedings of IEEE Annual Wireless and Optical 

Communications Conference (WOCC), May 2010, pp. 71ï75. 

[9] J. Vucvicv et al., ñ513 Mb/s Visible Light Communications Link Based on DMT-Modulation of 

a White LED,ò IEEE/OSA Journal Lightwave Technology, vol. 28, no. 24, Dec.2010, pp. 3512ï

3518. 

[10] S. Rajagopal, R. D. Roberts, and S.-K. Lim, ñIEEE 802.15.7 Visible Light Communication: 

Modulation Schemes and Dimming Support,ò IEEE Communication Magazine, vol. 50, March 

2012, pp.72 ï 82. 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Sang-Kyu%20Lim.QT.&searchWithin=p_Author_Ids:37423178100&newsearch=true


 

32 

Ὼ ᾓ 
 

ὭϜѶȳ  

ӴүҖּדᶾЄ ІЏ  

dblin@ntut.edu.tw, polo0521@gmail.com 

 

 

 ð ּדᶾᾼѡ ḔȲњ═הᴩ ᾼғ ϷЛ ҏ Ȳֽԓ ╦ứᴯṆ

ɎGlobal Positioning System; GPSɏȳ  ᶾ ɎLong Term Evolution; LTEɏ Ὼ

ɎNear Field Communication; NFCɏ ȴẔМȲῺדẃ NFCᶾ ֢֯ ắẞ ᾛᾼ

ᾃȲ ѻ ᾼ ֪֯ὑ NFC ṳ‍╥ ậ҅Ẕ҃ ᶾ Ȳᴖ╥ ֯Л֝ᾼṿӣ ϯ

Ẕ҃ ᶾ ֥Ȳ ẞФ Пӭᾼȴ Ẃẃ Ȳṿӣ NFC Ҡѿֵ֯ Ѳ ᾼ

МȲᶶ ᾼп Ἤ ᾼ Ѳ ᴯᵿȲ ᶙכ∟ᵛҠ ֫ Ѳ ᾼФ

ȴNFCה ᾼ ―ᵓἤ ד ἤ―╥Ẕᶾ ѻ ᾼ ПϚȲṿ ֢ ᾼ ‒

∂Ӵ ֵὢ Ȳᴖד ᾼ ἤ Ϸ ֮ ᴩ ứ Пᵂ ȴ

ᴩה═Ȳӑẃ֯њױ֪ ᾼד ӣМȲNFC−Ҡ Ɫӑẃᾼכ   ӣПϚȴ 

Ϛȳ ›ṕ 

ῺדẃȲӦὑᴩ ᶾ ᾼ Ȳṿ ד‒ ѿ ⁫ ȴẔМȲᴩ

ᶾ ϭҠиⱢẒЄ ȲҔᵶ  ᶾ Ὼ ᶾ Ȳֽ ϚἬ

ӱȲҔ╗צԓ ᴩ Ṇ ɎGlobal System for Mobile Communications; GSMɏȳԓ Ф

ᾌ׀ậɎWorldwide Interoperability for Microwave Access; WiMAXɏц  ᶾ

ɎLong Term Evolution; LTEɏ Ȳѻ ӣ֯ᴩ ϱ ȳᴩ ц ᾼ

ὢ ȷᴖῺ ɎNear Field Communication; NFCɏ ѲɎBluetoothɏȳּמҵ

ɎInfrared; IRɏȳ ᶾ ɎRadio Frequency. Identification; RFIDɏц Zigbee

ᶾ Ȳ⁄╥ ὑῺ ᶾ ᾼ Ȳѻ ӣ֯ ӻ ȳṝԌ ᵑ ᴩ

ὢ ȴ 

֯ϱ ẒЄ ᾼ ᶾ МȲṼ ṿӣ ᾼЛ֝Ȳ֢ ᶾ ᴞצẔӴṜП Ȳ ᴖ›

Apple ᴩ ҭ Ῠȶ ᵄ ɎSteve Jobsɏ֯ Ϛ҅ iPhoneᾼ ῶ ϱ╓ҏȲњ ȳ

Ҕ╥ ҅ϢӢ♄ ṝӇ ᾼϮԈᾬ₇ȲẔМȲNFC ᵶ╗Ϡ Ϯ ғ ȷᴖ ṅשׁ

Gartner ▲ ӱȲ֯ ᾼ›ϫЄắד2012 Ὸ ἤᴩ ӣṼᶧⱢȸ ὢ

ɎMoney Transferɏȳᴩ ứᴯὢ ɎLocation-Based Servicesɏȳᴩ ὢ ɎMobile 

Searchɏȳᴩ ὢ ɎMobile Browsingɏȳᴩ ὢ ɎMobile Health 

Monitoringɏȳᴩ Ҁ ὢ ɎMobile PaymentɏȳῺ ὢ ɎNear Field 

Communication Servicesɏȳᴩ ᵫὢ ɎMobile Advertisingɏȳᴩ ᵛ ɎMobile 

Instant Messagingɏѿцᴩ ὢ ɎMobile Musicɏ[1]ȲẔМ NFCᶾ צ ᾼᴩ

ὢ Ϯ ПֵȷGartnerḆῶӱЭדԓ ᴩ ќҀᾼӻὔ ẞ 2354 דаȲרּ

ὑ ᾼד2012 1631 ϠצṜṜ כаȲרּ 44%ПֵȲᴖԓ ᴩ ќҀᾼṿӣϢ Ḇ╥

ᾼד2012 2 Ϣ ҒᴟЭדᾼ 2 4Ͼ ϢȲ ӑẃ֯ ẞד2012 ד2017 Ȳԓ ᴩ ќ

Ҁᾼӻὔ ӻὔ ѿӂᶁḕד 35%ᾼ Ȳᴖ כ⇔ ṿӣϢ 4 5 Ͼ Ϣ

[2]ȲӦױҠṓӑẃᴩ ᾼ Є Ȳᴖ NFCᶾ П ἤḆ╥ЛṕҠ ȴ 
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Ϛȸ  П ᶾ ѩ  

ϡȳ Ὼ Ю 

NFC ╥Ϛ Ṽ ISO/IEC 18092 ISO/IEC 21481П Ἤ ứᾼῺ ᶾ

Ȳṿ І ᶶ ᾼ ᴩ ֣ Ȳ צ ᾼ ṿӣ῏ᶙכ‍ ậ׀ӻὔȳה ᴯв

ѿц Ẕ҃ NFC ȴNFC ֥Ϡ‍ ᵑ Ф ᾼᶾ Ȳ ὑ RFID ᶾ ᾼ

Ϛ ȲṳӦ‍ ה қɎContactless Smart Card; CSCɏᶾ ᴖẃȲֽῶ IἬӱ[3]Ȳ

NFC ֣ϯד Sonyᾼ FeliCaɎFelicity Card; FCɏ Philips ᾼ MifareȲѿц ֥

ISO/IEC14443 Type-Aᾼ‍ ה қȲṿ ẓצ NFC ғ ᾼ І Ȳ Ɫכ І

ӻὔᾼќҀЏẓȴNFCẔṆ ᾼ ᵂѠֽה ϡἬӱ[4]Ȳ ᵶצ NFCғ П Фד

ῺȲ― NFC ȴ֪ױȲNFC Ẕ҃Ὼ ᶾ ѩȲד ẁϠḆ ᾼ

―ᵓἤ ׄԓἤȴ 

ῶ IȸῺ ₤ 

NFC Type Definition 

 Type 1 Type 2 Type 3 Type 4 

ISO/IEC  

Standard 

14443 A 14443 A JIS 6319-4 14443 A/B 

Compatible  

Product 

Innovision Topaz NXP MIFARE  Sony FeliCa 

NXP DESFire,  

SmartMX -JCOP 

Data Rate 106Kb/s 106Kb/s 212,424Kb/s 106,212,424Kb/s 

Memory 

96 bytes, 

(expandable 2Kbyte) 

48 bytes, 

(expandable 2Kbyte) 

Variable,  

max 1Mbyte 

Variable, 

max 32Kbyte 

Anti -Collision No Yes Yes Yes 

 
 








