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Wireless Communication ? 
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The Pioneers of Mobile Communication 
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The Titanic 
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First Mobile Radio Telephone 
1924 
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Claude Elwood Shannon  
Claude Elwood Shannon   

( 1916 - 2001 ) 

Father of Information Theory  

Electrical engineer, mathematician, 
and native son of Gaylord. His creation 

of information theory,  
the mathematical theory of 

communication, in the 1940s and 
1950s inspired the revolutionary  

advances in digital communications 
and information storage that  

have shaped the modern world.  

This statue was donated by the  
Information Theory Society of the 

Institute of Electrical and Electronics 
Engineers, whose members follow 

gratefully in his footsteps.  

Dedicated October 6, 2000  
Eugene Daub, Sculptor 
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Winners of the 2010 Reader's 
Choice Awards  

Best Smartphone: 
HTC Hero 
from Sprint 

 

http://z.about.com/d/smartphones/1/0/y/5/-/-/htc-hero.jpg�
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Apple  
Smartphone 
iPhone 4 



Wireless World Map 
System Application Distance Mobility Data rate 

ZigBee Industrial Short Low Low (< 1 Mbps) 

Bluetooth PC, Cell phone Short Low Medium (∼ 1 Mbps) 

UWB Home appliances Short Low High ( > 50 Mbps) 

WiFi PC network Medium Low High (> 100 Mbps) 

WiMAX fixed Internet Service Long Low Medium 

2/2.5 G Cellular Voice + low rate 
data 

Long Medium Low 

3/3.5G Cellular Voice + Internet Long High Medium 

4G Cellular 
WiMAX & LTE 

Voice + ?? Long High 
 

High 

4G Advanced Voice + ?? + ?? Long High Very high ( > 200 
Mbps) 
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Wireless Map 
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All Roads Lead to 4G (Eventually) 

200 kbps >10 Mbps > 50 Mbps 



What is 4G?  ITU-Rs’ Perspective 
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• A high degree of commonality 
of functionality worldwide while 
retaining the flexibility to 
support a wide rage of services 
and applications. 

• Capability of inter-working 
with other radio access systems. 

• Capability of services within 
IMT and with fixed networks. 

• Enhanced peak data rates 
100Mbps for high mobility 
and 1Gbps for low 
mobility 

Standard 
Development 
Organizations 

China Japan Korea UK Europe Japan 

USA mainly 

USA 

資料來源： 
本研究整理， 
ITRI/ICL 2009年2月 

Standard 
Development 
Organizations 



Players in the 4G Battle 
 WiMax (802.16e)  LTE (3GPP) 
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http://www.nokia.com/index�
http://www.ixplora.com/wp-content/2009/04/vodafone-logo-vbig.jpg�
http://www.google.com/imgres?imgurl=http://www.cybertheater.com/wp-content/uploads/2009/03/samsung_logo.jpg&imgrefurl=http://www.cybertheater.com/category/plasma-tv/&h=290&w=496&sz=14&tbnid=2pK5zIoadMicjM::&tbnh=76&tbnw=130&prev=/images%3Fq%3DSamsung%2BLogo&usg=__X-EAapWh1bfZ_qNDJKDEsLEGoZU=&ei=k48ASqWXHZWWMabFmeYH&sa=X&oi=image_result&resnum=4&ct=image�
http://www.google.com/imgres?imgurl=http://www.arsgeek.com/wp-content/uploads/2008/08/comcast-logo.jpg&imgrefurl=http://www.arsgeek.com/2008/08/31/comcast-sets-bandwidth-cap-effective-october-1/&h=223&w=632&sz=60&tbnid=0Y_86ItZV7HwjM::&tbnh=48&tbnw=137&prev=/images%3Fq%3DComcast%2BLogo&hl=en&usg=__cqwtxWPLKpkkVJkO5Thk_VIulQ4=&ei=XZAASpGMCdiLtgfL8MmPBw&sa=X&oi=image_result&resnum=4&ct=image�
http://www.google.com/imgres?imgurl=http://aviewfrommybalcony.files.wordpress.com/2009/04/timewarnercable_logo_1.jpg&imgrefurl=http://aviewfrommybalcony.wordpress.com/2009/04/01/time-warner-expands-consumer-internet-charges/&h=400&w=600&sz=15&tbnid=UuDulox7mJSpmM::&tbnh=90&tbnw=135&prev=/images%3Fq%3DTime%2BWarner%2BLogo&hl=en&usg=__HDMeE46P_D5pOu3_Ro1xLOG2Ikk=&ei=U54ASqHREYvSNP7bvOEH&sa=X&oi=image_result&resnum=1&ct=image�
http://www.thetechherald.com/media/images/200819/SprintNextelClearwireLogo_1.jpg�
http://www.t-mobile.co.uk/Dispatcher?menuid=menu_item_00�
http://www.google.com/imgres?imgurl=http://mradomski.files.wordpress.com/2008/03/dell_logo020307.jpg&imgrefurl=http://mradomski.wordpress.com/2008/03/16/benchmark-tools-the-holy-grail-and-the-single-source-of-the-truth/&h=480&w=640&sz=32&tbnid=vDCkrslBpqF2fM::&tbnh=103&tbnw=137&prev=/images%3Fq%3DDell%2BLogo&usg=___41o-TQ7URLzo3byxGHxbaBVcKM=&ei=TmkCSu3eJ5CMtgeso8WIBw&sa=X&oi=image_result&resnum=2&ct=image�
http://www.google.com/imgres?imgurl=http://www.cs.bgu.ac.il/~frankel/MultiCore08/intel-logo.jpg&imgrefurl=http://www.cs.bgu.ac.il/~frankel/MultiCore08/index.html&h=793&w=1201&sz=64&tbnid=_oHQ4mUT4HCqAM::&tbnh=99&tbnw=150&prev=/images%3Fq%3DIntel%2BLogo&hl=en&usg=__PXn8VDL4WIlu35bzYeYR6pjeH9I=&ei=r48ASv-JN5PcMaX4_OMH&sa=X&oi=image_result&resnum=1&ct=image�


22 Billion Internet-Connected Things 
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Killer 4G Application:  
Cloud Computing Goes Mobile 
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Mobile Growth by Traffic Type 
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Source: Cisco VNI Mobile, 2010 

Mobile Video 
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The World in the Palm of Your Hand 

Future 
Present 

Past 

30 MB/Mo. 
1 GB/Mo. 

14 GB/Mo. 
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http://images.google.com/imgres?imgurl=http://pmp-world.net/uploads/posts/gigabyte_m528.jpg&imgrefurl=http://pmp-world.net/page/2/&usg=__60y6ae2SV0cOQpYpB-Ca0D7zJ5w=&h=346&w=380&sz=23&hl=en&start=59&um=1&tbnid=0uy5VVRuvoCAVM:&tbnh=112&tbnw=123&prev=/images?q=mobile+device+MID&start=54&ndsp=18&um=1&hl=en&sa=N�
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配合趨勢電信業者版圖整合 範例: China  

CDMA GSM 

Wireless 43.81 M 
Phone 196.17 M 

Internet 50.56 M 

Wireless 142 M 
Phone 107.6 M 

Internet 36.6 M 

Wireless 502.9M 
Phone in 

millions* 
Internet in 

millions* 

Wireline Basic 
Telecom Services 

Wireline GSM Wireline 

* Till Aug 2009 

2G: CDMA 2G: GSM 2G: GSM 

3G: CDMA2000 3G: WCDMA 3G: TDS-CDMA 

4G: LTE 4G: LTE 4G: LTE 

資料摘至：中華電信研究所，2009年11月 2012 Spring 19 NCUE ICE 



有線、無線電話網路骨幹IP化參考模式  
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無線網路(個人行動)戰場：LTE v.s. WiMAX 

 

資料摘至：中華電信研究所，2009年11月 2012 Spring 21 NCUE ICE 



寬頻無線上網服務應用 

資料摘至：中華電信研究所，2009年11月 2012 Spring 22 NCUE ICE 



HG 

未來的戰場：家庭網路 

中華電信? 寬頻 

廚房 

客廳 

書房 
車庫 

主臥室 

小孩房 

HG：家用閘道器 

資料摘至：中華電信研究所，2009年11月 2012 Spring 23 NCUE ICE 
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Wireless  Health 

Qualcomm 

The wireless future of medicine 

http://www.qualcomm.com/videos/innovations-wireless-health�
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Interplay among Alternative Technologies 

The Game 
The hunter has the power to decide who wins 

From Dr. C.K. Mao: 
Telecom Regulation 
(APEC Workshop) 
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Smart Grid 

http://www.google.com.tw/imgres?imgurl=http://conservationreport.files.wordpress.com/2009/03/smart-grid.jpg&imgrefurl=http://conservationreport.com/2009/03/19/energy-acting-federal-energy-regulatory-commission-ferc-chairman-wellinghoff-discusses-transmission-siting-and-what-the-smart-grid-means-to-ferc/&h=482&w=624&sz=241&tbnid=l99CfXNFwlFltM:&tbnh=105&tbnw=136&prev=/images%3Fq%3Dsmart%2Bgrid%2Bppt&hl=zh-TW&usg=__ylD6hqAzWcKA86y0dkWIPCBMgpc=&ei=J1eYS6bQCYzY7APmxJnKCA&sa=X&oi=image_result&resnum=4&ct=image&ved=0CBsQ9QEwAw�
http://www.automatedbuildings.com/news/may07/articles/mcgowan/GridWeek CRInvite-HiRes.pdf�
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Wireless Future :  
A Seamless Mobile Lifestyle 

 
 
 
 
 

HOT SPOTS 

Public Networks/ 
Internet 

Converged services 

PUBLIC 
TRANSPORT VEHICLE 

WORK 

OUTDOORS 

 
 

RURAL 

 
 

HOME 

Seamless connectivity to all 
networks, applications, & 

services  

Anytime and Anywhere 
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Challenges 

 Social (e.g. children’s use) 
 Political (e.g. posting false info) 
 Policy (e.g. access) 
 Legal (e.g. copyright) 
 Technical (e.g. security) 

These fundamental issues are closely 
intertwined and must be addressed if we 
are to realize the opportunities before us. 
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Questions? 
        Comments? 


	工程與生活
	Wireless Communication ?
	The Pioneers of Mobile Communication
	The Titanic
	First Mobile Radio Telephone�1924
	Claude Elwood Shannon 
	Winners of the 2010 Reader's Choice Awards 
	投影片編號 8
	Wireless World Map
	Wireless Map
	All Roads Lead to 4G (Eventually)
	What is 4G?  ITU-Rs’ Perspective
	Players in the 4G Battle
	22 Billion Internet-Connected Things
	Killer 4G Application: �Cloud Computing Goes Mobile
	Mobile Growth by Traffic Type
	The World in the Palm of Your Hand
	投影片編號 18
	配合趨勢電信業者版圖整合 範例: China 
	有線、無線電話網路骨幹IP化參考模式 
	無線網路(個人行動)戰場：LTE v.s. WiMAX
	寬頻無線上網服務應用
	未來的戰場：家庭網路
	投影片編號 24
	Interplay among Alternative Technologies
	Smart Grid
	投影片編號 27
	Wireless Future : �A Seamless Mobile Lifestyle
	Challenges
	投影片編號 30

