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壹、前言

電信國家型科技計畫於94年8月24日至9月4日由工研院電通所林寶樹所長率團赴新加坡及歐洲考察4G技術研發現況。團員含電信國家型科技計畫執行長陳信宏教授、無線系統組召集人鐘嘉德教授、無線網路組召集人王晉良教授、國際交流組召集人謝慶堂副組長、工研院電通所翁中淹顧問、工研院電通所周勝鄰組長、工研院電通所馮文生組長、交通大學電信系沈文和教授、資策會網多所陳安誼組長、國科會工程處陳淑鈞助理研究員、計畫辦公室佘蘭妮組長。在十二天的緊湊行程共參訪新加坡、瑞典、芬蘭、法國四個國家之重要大學及廠商之4G技術研發單位，本次考察收獲豐碩，團員對於新加坡及歐洲4G技術研發之沿革、現況及發展均有深刻瞭解及掌握，將有助於本國TW4G技術研發工作規劃及推展。

1.1 參訪行程

1.1.1參訪國立新加坡大學(新加坡，08.25，2005)
NUS Representatives
Assoc. Prof. Lee Lai To

 Deputy Director, International Relations Office

Assoc. Prof. Chua Kee Chaing
 Vice Dean (Research), Faculty of Engineering

Assoc. Prof. Chor Eng Fong
 Deputy Head (Research), Department of ECE

Prof. Kam Pooi Yuen


 Department of Electrical & Computer Engineering
Assoc. Prof. Garg Hari Krishna
 Department of Electrical & Computer Engineering
Assoc. Prof. Tham Chen Khong
 Department of Electrical & Computer Engineering
Assoc. Prof. Guan Sheng Uei
 Department of Electrical & Computer Engineering

Ms. Chooi Foong Sin


 Assistant Manager, International Relations Office
NUS Agenda (August 25, 2005)

09:00-10:00 
 NUS Overview, Presented by Deputy Director Lee LT
10:00-11:00
 Introducing Faculty of Engineering, Presented by Vice Dean Chua KC
11:00-11:20
 Discussion

11:20-11:50
 Network Technology Laboratory Visit, Hosted by Assoc. Prof. Tham

12:00-13:30
 Lunch with Vice Dean Chua KC and Deputy Head Chor EF
13:30

 Departure
1.1.2參訪新加坡南洋理工大學(新加坡，08.25，2005)

	Nanyang Technological University Agenda

	14:00-14:15
	Arrival of the Visitors at the Lobby of Administration Building
To be received by Prof. Michael Khor, Director, Office of Research, and
Mr. Sonny Lim, Director, International Relations Office

	14:15-14:20
	Presentation on “Research at Nanyang Technological University

Prof. Michael Khor, Director, Office of Research,

	14:20-14:30
	Brief Introduction on NTP

NTP Group

	14:30-14:40
	Presentation on “Network Technology Research Centre”
Asst. Prof. So Ping Lam, Schoo of Electrical and Electronic Engineering

	14:40-14:50
	Presentation on “Positioning and Wireless Technology Centre”
Asst. Prof. Guan Yong Liang, School of Electrical and Electronic Engineering

	14:50-15:00
	Presentation on “Singapore Internet Research Centre”
Assoc. Prof. Margaret Tan, School of Communication and Information

	15:00-15:20
	Discussion

	15:20-15:40
	Tea Break

	15:40-15:50
	Presentation on “Pervasive Mobile Communications for Public Transport Systems”
Dr. Lim Teck Meng, Research Fellow, and Assoc. Prof. Chia Liang-Tien, Director, Center for Multimedia and Network Technology

	15:50-16:25
	Visit Network Technology Research Centre
Research Technoplaza, 4th Storey, XFrontier Block

	16:25-17:00
	Visit Positioning and Wireless Technology Centre
Research Technoplaza, 4th Storey, BorderX Block

	17:00
	End of Visit


1.1.3參訪I2R(新加坡，08.26，2005) 
I2R Representatives
Prof. Lye Kin Mun, Acting Executive Director

Dr. Michael Chia, Director, Communications & Devices Division

Dr. Leong Mun Kew, Director, Services & Applications Division

Dr. Edward Pan Feng, Assistant Director, Media Division

Mr. Cheah Kok Beng, Director, Corporate Services

Mr. Gavin Ang, Deputy Director (Industry)

Prof. TT Tjhung, Principal Scientist, Communications & Devices Division

Mr. Ho Hon Pei, Senior Manager, Industry Development

I2R Agenda

9:00

Welcome & I2R Overview by Prof. Lye Kin Mun, Acting Executive Director

9:30
Overview of Communications & Devices Division by Dr. Michael Chia

9:50

Overview of Services & Applications Division by Dr. Michael Chia

10:10

Overview of Media Division by Dr. Edward Pan Feng

10:30
Refreshments

10:50
NTP’s Perspectives on WiMAX by Dr. Vincent Wen-Sheng Feng


TW4G New Mobile Access Technology by Prof. We-Ho Sheen

11:20
Project presentations & demos

· UWB (Mr. Suttinan Chattong)

· MIMO (Mr. Pang Chin Ming)

· High capacity optical transmission system (A/Prof. Lu Chao)

· ICCTV (Dr. Huang Weimin)

· Streaming of H.264 (Dr. Chiew Tuan Kiang)

12:10
Wrap-up discussion

12:30
Lunch (Board Room foyer)

13:30
End

1.1.4參訪Ericsson(瑞典，08.29，2005)

Ericsson Representatives ____________________________________________
	Mr. Ulf Wahlberg
	Vice President, Research

	Ms. Eva Fredriksson
	Vice President, Head of Sales APAC, BUAC

	Mr. PerNordlof
	Director

	Dr. Hakan Andersson
	Director, S3G Program Manager, WCDMA Radio Network

	Mr. Thomas Lindstrom
	Director, Sales North East Asia

	Ms. Julia Chen
	Manager, China Visit Support

	Mr. Sean Gowran
	President and Country Manager, Taiwan


Ericsson Agenda
___________________________________________

	
	Saturday, August 27th
	

	09:30
	Flight LH 3000 arrival at Arlanda Airport, pick up and transfer to Elite Place Hotel
	

	12:00
	Lunch
	

	PM
	Free Activities
	

	18:30 
	Dinner
	

	
	Sunday, August 28th
	

	Whole Day
	Free Activities
	

	18:30
	Dinner at Restaurant J Nacka Strand
	Host: Mr. Sean Gowran & Ms. Eva Fredriksson

	
	Monday, August 29th

Venue/Conference Room Sydney
	

	08:30
	Depart from hotel to Ericsson Headquarters
	

	09:00
	Welcome and Introduction
	Mr. Ulf Wahlberg

	09:10
	Ericsson Market Position and Strategy
	Mr. Per Nordlof

	09:40
	Ericsson Research
	Mr. Ulf Wahlberg

	10:10
	Ericsson in Taiwan
	Mr. Sean Gowran

	10:25
	Overview of NTP
	Dr. Ching-Tarng Hsieh

	10:40
	Coffee Break
	

	10:50
	Development of 3G and Beyond
	Dr. Hakan Andersson

	11:40
	Demo IMS/WeShare/HSDPA
	Ericsson Demo Center

	12:30
	Lunch at Ericsson Executive Restaurant
	Host: Mr. Ulf Wahlberg

	13:30
	Leave Ericsson Headquarters back to hotel
	

	15:30
	Pick up from hotel with luggages to Silja Line Pier
	

	17:50
	Ferry Ship Silja Line departure to Helsinki
	


1.1.5參訪Nokia (芬蘭，08.30，2005)

Nokia Representatives
Ms. Jennifer Fang

Mr. Edward Chang      Head of System Business Development, Nokia Networks, Network Service Core and Platforms

Mr. Loek Van Der Helm  Business Development Manager, Nokia Networks, Radio Networks

Nokia Agenda
09:30
arrival, Jennifer & 台灣駐芬蘭組長
10:15
intro

10:40
NTP’s perspectives on WiMAX technology (Dr. Vincent Feng)

11:15
Presentation on WiMAX (Mr. Loek Van Der Helm)

12:30
Lunch

13:30
Presentation on B3G

14:30
Discussion on Collaboration opportunity

15:30
Transportation to the airport

1.1.6參訪Télécom Paris (法國，08.31，2005)

Télécom Paris Representatives
Henri Maitre


Deputy Director, 副校長

Claude Gueguen

Scientific Director

Philippe Godlewski

Prof., Dept. Computer Science & Networks

Jean-Clande Belfiore
Prof., Dept. Communications and Electronics

Phillipe Gallion

Prof., Dept. Communications and Electronics

Télécom Paris Agenda
9:00


Welcome




by Mr.Henri Maitre, Deputy Director of Télécom Paris 

9:05-9:30

Research at GET




by Claude GREGUEN, Scientific Director, GET

9:30-10:00
An Overview of National Science and Technology Program for Telecommunications in Taiwan


by Dr. Ching-Tarng Hsieh, NTP

10:00-10:30
R&D Activities of All-IP System at ITRI


by Dr. Sheng-Lin Chou, NTP

10:30-10:40
Research in Digital Communications at ENST


by Prof. Jean-Claude BELFIORE, Dept. Communication and Electronics

10:40-11:10
Research in Mobile Communications at ENST


by Prof. Philippe GODLEWSKI, Dept. Comp. Sciences

11:10-11:30
Research in Optical Communications and WDM


by Prof. Philippe GALLION, Dept. Communication and Electronics

11:30-12:20
Discussion and project planning

12:20
Lunch at ENST

13:40
Leaving for Supélec 

1.1.7參訪Ecole Superieur d’Electricite (Supélec)(法國，08.31，2005)

Supélec Representatives
	Alain Bravo
	Directeur General

	Gary Donnan
	Location Director, Research & Innovation, Alcatel CIT

	Hikmet Sari
	Professor & Head, Department of Telecommunications

	Jacques Palicot
	Professor, department of Signal Processing & Electronics Systems

	Pr Bernard Jouga
	Associate Director, Research & Industry Partnership for Rennes Campus


Supélec Agenda
	14:00 – 16:30
	RNRT Presentation, Alain Bravo

	
	An Overview of National Science& Technology Program for Telecommunication in Taiwan, Ching-Tarng Hsieh

	
	Research & Innovation at Alcatel in the context of its strategy of user-centric broadband, Gary Donnan

	
	Networks & Information Systems Security, Pr Bernard Jouga

	17:00-19:00
	How can software radio make radio cognitive, Jacques Palicot

	
	TW4G-An Initiative of 4G Technology Development in Taiwan, Wern Ho Sheen

	
	Wireless Communication, Hikmet Sari


1.1.8參訪INT (Institut National des Telecommunications) in Evry (法國，09.01，2005)

INT Representatives
	Stanislaw BUDKOWSKI
	Professor, Director of Research

	Gerard Hebuterne
	Professor, Head of Telecommunication Networks and Services Department

	Djamal ZEGHLACHE
	Professor, Head of Mobile Radio Group, of Telecommunication Networks and Services Department

	Noel CRESPI
	Professor, Wireless Netwroks and Multimedia Services Department

	A. CAVALLI
	Professor, Network Software Department

	M. CASTELLA
	Professor, Communications, Image and Information Processing Department

	B. SALGUES
	Professor, Management Department

	Other 3 attendees
	


INT Agenda
9:00 



Welcome at INT 

9:15

Research at GET/INT (S. Budkowski) 

9:30-11:30 

Taiwan National Telecommunication Program delegation presentations & discussions
9:30 - 10:10 

An Overview of Taiwan National Science & Technology Program for Telecommunications, Dr. HSIEH Ching-Tarng

10:10 - 10:40 

WiMAX – NTP’s Perspectives, Dr FENG Wen-Shen 

10:40 - 11:10 

ITRI R&D activities, All-IP system at ITRI, Taiwan SIP/ENUM Project, Dr. CHOU Sheng-Ling

11:10 - 11:40

TW4G: New Mobile Access, Dr. SHEEN Wern-Ho

11:40 

buffet-lunch

13:15 - 14:55

Flash on some GET/INT Research activities 
13:15 

D. Zeghlache: Advances and Challenges in Wireless Networks and Multimedia Services (Wireless Networks and Multimedia Services Department).

13:35 

G. Hébuterne: Broadband networks - focus on optical networks (Networks and Services Department).

13:55
A. Cavalli: Testing methods for wireless networks (Network Software Department)

14:15
M. Castella: Signal processing - focus on wireless applications (Communications, Image and Information Processing Department)

14:55 

Conclusions and future actions 

15:30

Departure of Taiwan delegation
1.2 行腳概述

	08/24(三)
	於中正國際機場出發，搭乘14:20新加坡航空公司班機，展開為期十二天行程，約下午18:45抵達新加坡。

	08/25(四)
	09:00~13:30參訪NUS新加坡大學，14:00~17:00參訪NTU新加坡南洋理工大學，夜宿文華飯店。

	08/26(五)
	09:00~12:15參訪Institute for Information Research，15:00~17:30自由行，21:00至新加坡機場準備搭機前往瑞典。

	08/27(六)
	班機約09:30抵達斯德哥爾摩，本日自由行，夜宿Elite Place Hotel。

	08/28(日)
	本日自由行。

	08/29(一)
	09:00~13:30參訪Ericsson，17:00搭船前往芬蘭，夜宿Silija Line Port。

	08/30(二)
	約09:30抵達赫爾辛基，10:30~15:00參訪Nokia，18:10搭乘歐航至哥本哈根，轉往巴黎，約22:05抵達巴黎。

	08/31(三)
	09:00~13:30參訪Workshop at Télécom Paris，14:00~19:00參訪Workshop at Supélec，夜宿Novotel Bagnolet hotel。

	09/01(四)
	09:00~15:30參訪Workshop at INT Evry，18:00晚餐，21:00搭車回飯店，夜宿Novotel Bagnolet hotel。

	09/02(五)
	本日自由行。

	09/03(六)
	搭乘15:10德航班機至慕尼黑，轉機至香港。

	09/04(日)
	約10:25抵達香港，轉機返中正機場。


貮、參訪國立新加坡大學

/ 鐘嘉德教授

2.1參訪紀實

NUS Representatives
Assoc. Prof. Lee Lai To

 Deputy Director, International Relations Office
Assoc. Prof. Chua Kee Chaing
          Vice Dean (Research), Faculty of Engineering
Assoc. Prof. Chor Eng Fong
 Deputy Head (Research), Department of ECE

Prof. Kam Pooi Yuen


 Department of Electrical & Computer Engineering
Assoc. Prof. Garg Hari Krishna
 Department of Electrical & Computer Engineering
Assoc. Prof. Tham Chen Khong
 Department of Electrical & Computer Engineering
Assoc. Prof. Guan Sheng Uei
 Department of Electrical & Computer Engineering

Ms. Chooi Foong Sin


 Assistant Manager, International Relations Office
NUS Agenda (August 25, 2005)

09:00-10:00 
NUS Overview, Presented by Deputy Director Lee LT
10:00-11:00
Introducing Faculty of Engineering, Presented by Vice Dean Chua KC
11:00-11:20
Discussion

11:20-11:50
Network Technology Laboratory Visit, Hosted by Assoc. Prof. Tham

12:00-13:30
Lunch with Vice Dean Chua KC and Deputy Head Chor EF
13:30

Departure
2.1.1 NUS願景與組織
國立新加坡大學(National University of Singapore, NUS)創立於1905年，為新加坡第一學府，今年適逢創校一百周年，校方籌辦一百項慶祝活動，校園內旗幟海報處處可見，喜氣揚揚。NUS校園位於新加坡西南方，佔地150英畝，由13學院(Faculties/Schools)及94研究機構(Research Institutes/Centers)組成，目前共有教員2078名、行政及技術工作人員1890名、研究工作人員1153名、研究生8595名及大學部學生22751名。NUS治校願景為邁向全球知識企業化學術機構(Towards a Global Knowledge Enterprise)，以綜整教育(Education)、研究(Research)、國際交流(Globalization)及企業育成(Entreprneurship)等研教能量，發展成國際一流學府為任務目標。NUS年度經常性營運費用約220億新台幣，每年有近兩成大學部學生及五成研究生為來自77國之外籍學生，並有兩成大學部學生為國際交換學生。NUS與Eindhoven University of Technology、John Hopkins、Centre National de la Recherche Scientifique、Massachusetts Institute of Technology、US Naval Postgraduate School、Georgia Institute of Technology等名校進行國際研教合作，共簽署執行469項國際研究合約及38項國際學程，實際上已經成為國際名校。根據The Times of London評估，NUS名列全球前二十大學，其IT and Engineering領域更名列全球前十名，以一所百歲亞洲學府而言，治校成績可謂卓越。
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圖2-1 NTP與NUS人員合影

2.1.2 NUS電信研究概況及交流討論
NUS工學院(Faculty of Engineering)為該校最大學院，現有八個學系(Departments/Divisions)、九個學程、280名教員、約2500名研究生及5600名大學部學生。電機及電腦工程學系(Department of Electrical and Computer Engineering, ECE)為NUS工學院最大學系，現有近100名教員、5個學術分組

及35間研究實驗室。ECE設置通訊資訊工程(Communication & Information Engineering)學術分組以負責電信領域研究，該分組由31名教員組成，專長領域涵括通訊、訊號處理、電路、網路及應用服務，現有十餘名教員從事OFDM、MIMO、Smart Antenna、Multimedia、Heterogeneous Networking、Application等無線通訊及4G相關研究。由於新加坡甫於兩年前由新加坡大學及南洋科技術大學分割近四百名研究人員成立資訊通信研究院(Institute for Infocomm Research)負責前瞻工業技術研究，大學在電信領域研究已明確定位為純學術研究，因此ECE在無線通訊及4G相關研究主要以演算法或協定設計及分析為研究目標，較未著墨於系統實現或技術平台開發及測試。參訪團同仁除了兩小時的會議簡報討論外，並參觀該系網路技術實驗室聽取無線感測網路研究現況及成果，對於ECE在學術研究的努力及發展留下深刻印象。

[image: image2.jpg]



圖2-2 網路技術實驗室參訪留影
2.2參訪心得

本次參訪NUS ECE電信研究現況之心得如下：

· NUS ECE在電信領域研究已明確定位為純學術研究，特別在OFDM及MIMO的研究偏向演算法設計及分析，部份教師已達國際研究水準，其研究範疇及方式與我國從事該二領域研究之學界同仁相似，TW4G可考慮與NUS ECE推展該二技術領域之國際合作。

· NUS相當鼓勵教師開展參與國際研發合作，以提昇新加坡研究人力素質，吸引國外企業設置新加坡據點，以創造就業機會。由於新加坡欠缺厚實產業以有效承接其國內學校技術，對於國際合作之技術成果分享有相當大的協商彈性，TW4G可運用此一情境運用NUS ECE優秀電信專長教師以協助前瞻技術研究及國際標準制定。

參、參訪新加坡南洋理工大學
/王晉良教授

	Agenda of Visiting Nanyang Technological University, Singapore

時間：14:00~17:00, August 25

地點：Level 6, Administration Building

	14:00~14:15
	Arrival of the Visitors at the Lobby of Administration Building
To be received by Prof. Michael Khor, Director, Office of Research, and
Mr. Sonny Lim, Director, International Relations Office

	14:15~14:20
	Presentation on “Research at Nanyang Technological University

Prof. Michael Khor, Director, Office of Research,

	14:20~14:30
	Brief Introduction on NTP

NTP Group

	14:30-14:40
	Presentation on “Network Technology Research Centre”
Asst. Prof. So Ping Lam, Schoo of Electrical and Electronic Engineering

	14:40~14:50
	Presentation on “Positioning and Wireless Technology Centre”
Asst. Prof. Guan Yong Liang, School of Electrical and Electronic Engineering

	14:50~15:00
	Presentation on “Singapore Internet Research Centre”
Assoc. Prof. Margaret Tan, School of Communication and Information

	15:00~15:20
	Discussion

	15:20~15:40
	Tea Break

	15:40~15:50
	Presentation on “Pervasive Mobile Communications for Public Transport Systems”
Dr. Lim Teck Meng, Research Fellow, and Assoc. Prof. Chia Liang-Tien, Director, Center for Multimedia and Network Technology

	15:50~16:25
	Visit Network Technology Research Centre
Research Technoplaza, 4th Storey, XFrontier Block

	16:25~17:00
	Visit Positioning and Wireless Technology Centre
Research Technoplaza, 4th Storey, BorderX Block

	17:00
	End of Visit


3.1參訪紀實

本考察團團員於八月二十五日下午二時許抵達新加坡南洋理工大學參訪，由該校研究主任 (相當於研發長) Michael Khor 教授率領通訊領域重要主管與教授接待。在簡短介紹雙方成員後，由本考察團團長林寶樹所長說明本次參訪之主要目的，接著由Michael Khor 研究主任簡介南洋理工大學及該校研究概況。南洋理工大學之起源及其發展歷程可追溯至1955年由華僑捐資設立之南洋大學，其校址雲南園乃由新加坡福建會館所捐贈；1980年南洋大學因政治因素，正式走入歷史。1981年南洋理工學院在雲南園誔生，並於1991年將新加坡國立教育學院納入旗下，更名為南洋理工大學。今日之南洋理工大學設有八個學院，分別是工程學院、理學院、生物學科學院、南洋商學院、傳播與信息學院、人文與社會科學學院、藝術、設計與媒體學院及國立教育學院，共有教職員工約3,700人 (其中教學與研究人員近2,000人) 及來自50多個國家之25,000餘名學生 (其中研究生約7,000人)，整體而言，該校是一所科研密集、國際化程度相當高之大學。

南洋理工大學在研究上之推動相當積極，共成立有二十多個跨學院之研究中心。在本次參訪中，Michael Khor研究主任安排了四個研究中心進行簡報，其中"Network Technology Research Centre" 由Prof. So Ping Lam 先做開場白，再播放投影片介紹相關研究概況；現階段此一研究中心是以Power Line Communications、Optical Communications、Mobile Network Technology、Network Control and Engineering等領域為主，尤其在Power Line Communications方面之研究已投入多年，且已有不錯研發成果，算是此一研究中心之最大特點。"Positioning and Wireless Technology Centre" 之簡報工作由Prof. Guan Yong Liang擔綱，該研究中心之最大特色是強調定位與無線技術之結合，其主要研究主題及項目如下：

· Global Positioning Systems & Applications: multi-sensor positioning systems, assisted GPS, anti-jamming GPS receivers, resource management systems, Intelligent in-vehicle navigation systems

· RF Identification & Localization: antenna development and measurements, RFID  tags and positioning systems, UWB components and systems, high frequency circuits packaging up to 110 GHz

· Wireless Broadband Networks: advanced modulation and coding, broadband wireless MAN/LAN/PAN, UWB communications/positioning algorithms, mobile ad hoc network, wireless channel characterization/modeling

南洋理工大學所提供之第三個研究中心簡報是關於 "Singapore Internet Research Centre"，由Prof. Margaret Tan負責；此一研究中心之主要任務是探討網際網路與資訊科技對社會、政治及文化之影響，並促使亞洲經驗與亞洲觀點有助於相關科技之發展。此中心之研究領域大致如下：

· The Internet and Society: World Internet Project (Singapore Internet Project), Internet and religion in Singapore, Games in Asia Project (GAP), Tsunami projects and archive

· E-Government and Politics: International Internet and Elections Project, Internet policy and regulation, E-government in Asian nations

· Economics of the Internet: information technology for development, economics of information

最後一個簡報是由 "Centre for Multimedia and Network Technology" 之Dr. Lim Teck Meng 及Prof. Chia Liang-Tien介紹 "Pervasive Mobile Communications for Public Transport Systems" 計畫，其內容主要是發展適用於智慧型運輸系統之網路技術及相關應用，參與者除了南洋理工大學之外，還包括新加坡國立大學、Agency for Science and Technology Research of Singapore及瑞典之Karlstads Universitet。目前此一計畫已完成或正進行測試之技術項目包含：

· Network Technology: IEEE 802.11 b/g

· Network Mobility: ad hoc network, prefix delegation, IPv6 mobility models, access router discovery, optimization on IP-in-IP tunneling

· Ad Hoc Routing: maximizing bandwidth, position-based routing protocol

· Quality of Service: creating service differentiation using IEEE 802.11 b/g

· IPv6 Test Bed (consisting of mobile routers and mobile nodes): ad hoc routing (OLSR and ADOV), prefix delegation, mobile IPv6

· Linux Kernel Modules: creating service differentiation on the data link layer, IP mobility using SIP

而尚待解決之技術項目則包含：

· Other Network Technologies: WiMAX, Mesh, and more

· Network Mobility: Multi-homing, handover support, and more

· Quality of Service: architecture including reservation from wired to wireless networks, handover support, and more

· Applications: new inter-vehicular services, enhanced adaptive services like video on demand (VoD) and voice over IP (VoIP), and more

看起來南洋理工大學在智慧型運輸系統相關網路技術之研發規劃相當具體完整，且已有不錯的成果，值得我們參考。

在所有簡報結束以後，Michael Khor研究主任安排本考察團團員前往"Network Technology Research Centre" 及 "Positioning and Wireless Technology Centre" 參觀了下列研發成果展示：

· Mobile Games：利用手機進行現場展示

· Power Line Communications: 傳收機現場展示

· Generalized Multiprotocol Switching Enabled Multilayer Router：海報展示

· Optical Communications：海報及實體展示photonic crystal based components
· Mobile Ad Hoc Network：Multihop功能現場展示

· RFID：現場展示

· WLAN MAC：實體電路展示

由這些成果展示可看出，此二研究中心之研究頗重視實用性考量。

3.2參訪心得

· 南洋理工大學之學生來自50餘國，國際化程度相當高，其作法可作為國內主流大學邁向國際化之參考。此外，其廣設跨院研究中心以推動跨領域研究之作法亦頗符合科技發展趨勢。

· 南洋理工大學之Power Line Communications研究相當具有特色，其成果不僅完整，且性能良好，具有商品化潛力。

· 南洋理工大學相當重視實作，因此，其研究成果大多能有具體成果展示，反觀國內主要大學，則似乎較強調或重視論文發表。
肆、I2R 參訪 

/ 馮文生 組長

I2R Representatives
Prof. Lye Kin Mun, Acting Executive Director

Dr. Michael Chia, Director, Communications & Devices Division

Dr. Leong Mun Kew, Director, Services & Applications Division

Dr. Edward Pan Feng, Assistant Director, Media Division

Mr. Cheah Kok Beng, Director, Corporate Services

Mr. Gavin Ang, Deputy Director (Industry)

Prof. TT Tjhung, Principal Scientist, Communications & Devices Division

Mr. Ho Hon Pei, Senior Manager, Industry Development

I2R Agenda (August26, 2005)

9:00

Welcome & I2R Overview by Prof. Lye Kin Mun, Acting Executive Director

9:30
Overview of Communications & Devices Division by Dr. Michael Chia

9:50

Overview of Services & Applications Division by Dr. Michael Chia

10:10

Overview of Media Division by Dr. Edward Pan Feng

10:30
Refreshments

10:50
NTP’s Perspectives on WiMAX by Dr. Vincent Wen-Sheng Feng


TW4G New Mobile Access Technology by Prof. We-Ho Sheen

11:20
Project presentations & demos

· UWB (Mr. Suttinan Chattong)

· MIMO (Mr. Pang Chin Ming)

· High capacity optical transmission system (A/Prof. Lu Chao)

· ICCTV (Dr. Huang Weimin)

· Streaming of H.264 (Dr. Chiew Tuan Kiang)

12:10
Wrap-up discussion

12:30
Lunch (Board Room foyer)

13:30
End

4.1參訪紀實

4.1.1 I2R (Institute for Infocomm Research) 簡介
I2R成立於2002年，是新加坡政府單位Agency for Science, Technology and Research (A*STAR；類似台灣經濟部技術處)的一員，90%以上的研究經費皆由A*STAR支持。I2R轄下共有三個Divisions：

· Services & Applications Division：主要著重於 Infocomm Security、Knowledge Discovery及Context Aware Systems。

· Communications & Devices Division：主要著重於UWB、MIMO、Wireless Sensor Network與Optical Fiber Technology。

· Media Division：主要著重於Media Processing、Media Semantics及Human Centric media。
4.1.2 I2R Project Demo

此次I2R特別針對其Communications與Media的研發成果做簡介與展示，其中包括：

(1) UWB：UWB可說是I2R於通訊方面的重點，目前的成果可做到距離10米頻寬可到150Mbps；距離7米頻寬可到200Mbps；距離4米頻寬可到500Mbps。
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圖4-1 IIR之UWB Prototype

(2) High Speed MIMO - WLAN：I2R也有投入MIMO技術的研究，主要是針對IEEE 802.11n (TGn)的標準。
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圖4-2 MIMO 展示

(3) Optical Transmission
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圖4-3 Optical Minimum-Shift Keying Modulator展示

(4) Ad-hoc Networking: I2R展示了一個非常簡單的Ad-hoc Networks，兩個client用Wi-Fi手機傳video，中間僅跨兩個hops。
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圖4-4 Ad-hoc 展示

(5) Streaming of H.264：主要是做Video Surveillance的應用研究，包含交通車輛辨識與監控、機場可疑人士辨識與監控等。

4.1.3雙方合作討論


午餐於會議室吃便當討論合作機會。基本上，I2R對於4G與WiMAX並無研究計畫，惟一有可能的方向是MIMO技術，然而其MIMO技術主要是應用於802.11n，所以雙方可能還要進一步思考合作機會。

伍、參訪Ericsson

/ 謝慶堂 博士

Ericsson 主持人: Mr. Ulf Wahlberg, Vice President, Research
Ericsson 會議出席人員____________________________________________
Ericsson Sweden
	Mr. Ulf Wahlberg
	Vice President, Research

	Ms. Eva Fredriksson
	Vice President, Head of Sales APAC, BUAC

	Mr. PerNordlof
	Director

	Dr. Hakan Andersson
	Director, S3G Program Manager, WCDMA Radio Network

	Mr. Thomas Lindstrom
	Director, Sales North East Asia

	Ms. Julia Chen
	Manager, China Visit Support


Ericsson Taiwan
	Mr. Sean Gowran
	President and Country Manager, Taiwan

	
	

	Ericsson 聯絡人

Ms. Julia Chen

China Visit Support Manager
	+46 8 404 2355 (office)

+46 70 9863547 (mobile)

+46 8 7939059 (Fax)


Ericsson Agenda
___________________________________________

	
	Saturday, August 27th
	

	09:30
	Flight LH 3000 arrival at Arlanda Airport, pick up and transfer to Elite Place Hotel
	

	12:00
	Lunch
	

	PM
	Free Activities
	

	18:30 
	Dinner
	

	
	Sunday, August 28th
	

	Whole Day
	Free Activities
	

	18:30
	Dinner at Restaurant J Nacka Strand
	Host: Mr. Sean Gowran & Ms. Eva Fredriksson

	
	Monday, August 29th

Venue/Conference Room Sydney
	

	08:30
	Depart from hotel to Ericsson Headquarters
	

	09:00
	Welcome and Introduction
	Mr. Ulf Wahlberg

	09:10
	Ericsson Market Position and Strategy
	Mr. Per Nordlof

	09:40
	Ericsson Research
	Mr. Ulf Wahlberg

	10:10
	Ericsson in Taiwan
	Mr. Sean Gowran

	10:25
	Overview of NTP
	Dr. Ching-Tarng Hsieh

	10:40
	Coffee Break
	

	10:50
	Development of 3G and Beyond
	Dr. Hakan Andersson

	11:40
	Demo IMS/WeShare/HSDPA
	Ericsson Demo Center

	12:30
	Lunch at Ericsson Executive Restaurant
	Host: Mr. Ulf Wahlberg

	13:30
	Leave Ericsson Headquarters back to hotel
	

	15:30
	Pick up from hotel with luggages to Silja Line Pier
	

	17:50
	Ferry Ship Silja Line departure to Helsinki
	


5.1參訪摘要

瑞典斯德哥爾模是此行歐洲的第一站，此行前往瑞典主要的目的是拜訪Ericsson，討論B3G及4G的發展現況。駐瑞典台北代表團的馬鍾麟組長到機場接機。中午駐瑞典代表邱仲仁大使招待所有團員吃素食，席間邱大使與馬組長頻頻詢問國內的科技發展現況，憂心台灣競爭力的降低，已無往日亞洲四條龍之首的威風。另一方面，中國科技的發展有很大的進步，與瑞典的貿易也很積極，顯示強大的企圖心。團員們與邱大使和馬組長就此議題交換意見，邱大使希望我們作為後盾，加強我國與瑞典的交流與合作。

Ericsson對本團的到訪甚為重視，該公司台灣總經理葛元翔(Sean Gowran)先生特地由亞洲專程趕回瑞典接待。並與亞太行銷副總Eva Fredriksson 邀請所有團員於8月27日共進晚餐，討論第二天的議題及Ericsson在台研發中心運作的相關事宜。

我們於8月28 日早上九點到達Ericsson總部，由研發副總Mr. Ulf Wahlberg以主人身分接待。首先由Ericsson Project Strategy & Portfolio Management Director Mr. Nordlof介紹Ericsson的市場定位與與策略。接著由Ulf Wahlberg說明Ericsson的研發現況與成果，Ericsson分布於世界各地的研發團隊共有約500人。我方由謝慶堂博士介紹NTP的成立背景與研究計劃，以及目前進行中的實驗平台建置計畫。Ericsson與會人員對於NTP所督導計畫的廣泛颇為讚賞。葛之翔總經理介紹Ericsson Taiwan的發展現況，特別是Ericsson在台北的互通性測試網路(IOT test facility)。下午由另一位Ericsson的Project Strategy & Portfolio Management Director Kakan Anderson博士介紹Ericsson在B3G方面的研發。Ericsson對於世界各國在4G方面的研發現況了解非常透徹。

5.1.1 Ericsson 研發現況
Ericsson在2G , 2.5G , 和3G方面擁有強大的核心技術，目前獲得全世界16,000件以上的專利，連續三年列於擁有專利數目前三名的公司。Ericsson的研究機構分布於歐、美、亞，研究範圍包含下列領域：

· Access Technologies & Signal Processing

· Wireless Access Networks

· Broadband Access

· EMF

· Service Layer Technologies

· Multimedia Technologies

· IP Networks

Ericsson同時發展Mobile Broadband (3G)和Wireless Broadband (WiMAX)。根據Ericsson的發展藍圖，在HSDPA之後將發展具有以下特性的Super 3G：

· Data rates up to 100 Mbps
· Latency less than 10 ms
· Improved spectrum efficiency
· IP optimized
· Broadcasting
· Spectrum flexibility
Mobile TV 是Ericsson 推廣的應用之一。目前multimedia的播送用unicast的方式，每一個用戶有一個專屬的連結用戶與多媒體伺服器之間的通道(channel)如圖5-1所示。未來在MBMS系統之下，許多用戶可共用一個通道如圖5-2所示。
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圖5-1 目前使用Unicast的多媒體傳輸。
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圖5-2 未來使用MBMS的多媒體傳輸。
5.1.2 Ericsson的市場定位與策略

Ericsson 是最大的行動通訊系統供應商，在GSM/GPRS/EDGE/WCDMA方面為世界第一，約有35%的市場。Short Haul Microware產品市佔率為40%，全球第一。今年第二季Ericsson無線通訊產品的市場佔有率為28.4%，超過第二名Nokia的兩倍。目前Ericsson的盈餘已回復到1999年全球電信產業級數下滑前的水準。Ericsson 認為目前的服務網路為Single-Play Service Network，每一種服務都有各自的網路，但是這些服務網路已開始轉型為多服務網路，例如Triple-Play Services Per Network，到2010年將變成完全整合的Multimedia Services Network。根據Ericsson的預測， broadband wireless將是有史以來成長最快的新服務之一。在Triple-Play服務網路，每個用戶將享有數個Mbps傳輸速率，並有QoS機制以保證在接取網路end-to-end的服務品質。

Ericsson 對於WiMAX和 3G有不同的市場定位，3G 將提供高速移動、全球漫遊、和全國性的涵蓋範圍，WiMAX適用於固定或慢速移動狀態、與DSL互補而延伸固定寬頻的範圍。在Mobile TV的服務，根據Ericsson的調查英國、德國、瑞典、美國、日本、及韓國等都有mobile TV的頻道。這些互動性的TV可用於選舉或傳遞廣告內容，目前在進行試驗的技術包含DVB-H和MBMS，預計於2008年起可以提供大規模的廣播服務。Ericsson認為長期看來，電信事業仍是一個成長的工業。
5.1.3 Ericsson 3G和B3G的發展

Ericsson 在3G mobile broadband方面的主要研發重點為HSDPA和uplink enhancement。HSDPA利用channel spare power來增加空中介面的使用率。HSDPA的最高速率可達14Mbps、系統容量可加倍、以及減少latency至75ms。Enhanced Uplink的速率可達2~6 Mbps、系統容量可增加50~75%、以及減少latency至30~50ms。從使用者的感知看來HSDPA與ADSL差不多。Ericsson認為行動寬頻(mobile broadband) 正在發生，Sony和Dell宣佈將3G 整入手提電腦中，屆時HSDPA可與WLAN競爭，為mobile triple play鋪路。

Ericsson把3G RAN的Long Term Evolution (LTE)稱為Super 3G  或 S3G，它將提供100Mbps的區域傳輸速率、小於10ms的latency、和改進的頻寬使用效率。S3G可彈性使用1.25MHz到20MHz的頻寬，Ericsson建議使用Adaptive Multi Layer (AML)-OFDM技術。Ericsson 對於全世界歐、美、亞各國4G的研究現況了解很透徹，報告中提到印度將跳過3G直接投入4G 的發展，她將設立一個無線技術的卓越研發中心進行4G 研究，影響國際標準組織。

最後參訪團分為兩組參觀Ericsson IMS和HSDPA的demo。HSDPA的demo在一輛裝載HSDPA test mobile的車上進行，除了一位司機、一位操作員、及一位解說員之外，全車只能容納五位參觀人員。展示設備除了test mobile之外連接了一個手提電腦作為監控通道信號之用，展示的應用包含與室內IMS demo組的人進行視訊電話及multimedia download。車子在Ericsson總部行駛，在螢幕上可看到上下鏈信號以及傳輸速率變化狀況。Multimedia download的部分因伺服器中毒無法進行。

5.1.4 合作機會

Ericsson 與很多大學研究機構進行合作，也參與了很多歐盟計劃。不過從一天的訪問初步看來，未來我國在4G方面與Ericsson合作的機會不大。
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	Ericsson瑞典總部 
	在Ericsson Executive Dinning Room用餐


陸、參訪Nokia

Official Agenda

0930
arrival, Jennifer & 台灣駐芬蘭組長

1015
intro

1040 NTP’s perspectives on WiMAX technology (Dr. Vincent Feng)

1115

Presentation on WiMAX (Mr. Loek Van Der Helm)

1230
Lunch

1330
Presentation on B3G
1430 Discussion on Collaboration opportunity
1530 Transportation to the airport

People we met:

Ms. Jennifer Fang

大中國區之PR。

Mr. Edward Chang
Head of System Business Development, Nokia Networks, Network Service Core and Platforms

自美國外派至芬蘭，曾經在某startup公司擔任網路與路由技術相關的行銷主管，再之前是AT&T的工程師。

Mr. Loek Van Der Helm
Business Development Manager, Nokia Networks, Radio Networks

在Nokia已十年，擔任過許多不同的角色。

6.1 參訪紀實

雙方自我介紹之後，先由工研院電通所之馮文生組長進行報告，題為「NTP’s perspectives on WiMAX technology」。當馮博士在presentation中提及，台灣將要建置WiMAX的認證實驗室，Mr. Helm探詢更細節的資訊，鐘教授等專家學者補充道，明年(2006)即將會有至少一間的認證實驗室的「candidate」會設置完成。報告中更向Nokia代表闡釋，台灣希望邀請更多的夥伴來加入M-Taiwan，這一個網路服務性質的旗艦專案。當Mr. Helm再度詢及WiBro之於亞洲的角色，馮博士答道，“Korea is ambitious about WiMAX & Wibro. Taiwan focuses more on WiFi to leverage WiMAX in the future.”，NTP專家們更進一步向Nokia表示，WiBro原本是一個proprietary的計畫，後來才變更為WiMAX相關。推測此刻WiBro早已與Intel展開合作了。Mr. Helm問起台灣之於WiMAX的CPE之設計與製造方面的能量，這一點台灣當然是深具有信心，而且早已跑在人家前面很多了。 討論中繼續提到，Intel因為細部電力的問題還沒有解決，所以尚未將WiMAX做進PC與laptop裡，馮博士答道，台灣的IC design house絕對有能力將這個問題給妥善處理完成的。

緊接著是Mr. Helm的報告，題為「Nokia and WiMAX」。首先針對Nokia之於BWA (Broadband Wireless Access) 需求日漸成長之因應策略，將以Mobility vs. Complexity/cost 來進行市場機會的區隔與審視。有鑑於當前3G/HSPA貴又複雜，WiMAX/802.16e的mobile data能力已能滿足使用者絕大部份需求。而Radio的演化，最終盡皆指向cellular band的3.9G以及WiMAX，可見WiMAX在Nokia的技術與商業發展藍圖上，已佔有極重要的地位。又在針對WiMAX的效能與規格進行了一番簡介之後，Mr. Helm介紹了Nokia之“IP over anything” 創新設計網路架構。在報告間一些Q&A的部份，Mr. Helm揭露Nokia已為WiMAX開展一條BU了，以及 “Align Nokia effort for end-to-end solution including terminals access solution and network architecture.”，“Cooperation with operators, chipset, manufactures, network and radio technology partners for early trials and commercial networks.”。但是目前Nokia尚未選定partner，與Intel合作並不表示會採用Intel的chipset。之後Nokia所研擬出來的 “IP over everything” 多重無線電網路架構，其中一個網路元件IP-based Home Agent 將會執行所有的 Mobility Management，在WiMAX之後來看所謂的3.9G，接取網路已經跟其他部份都可以全然切離成一個black box，沒有人會再去管裡面是怎麼跑的，只要是效能最好的那一個，就是勝出的贏家。 

Nokia 對B3G 的定義包含了WiMAX, Flax-OFDM, I-HSAP, and 3.9G，而其中最大的推動力量是各種不同無線接取技術以及VoIP相關應用的蓬勃發展，而針對這些發展，在網路方面的需求則以3GPP 3.G WG 所開始制定的3.9G Network Architecture為未來統一的系統架構。至於Nokia對IMS的看法，雖然認為現階段IMS仍在發展早期，不過他將不只是應用於蜂巢式行動通訊系統，而且也可以應用於固網及新的無線網路如WiMAX。依照 Mr. Edward Chang 的說法，Nokia的IMS系統仍處於開發階段，尤其是後頭相關的application servers，還未臻於成熟。

至於對未來4G的看法，Nokia相當保守，雖然說對於3GPP 的3.9G 似乎積極endorse，但3.9G 是否演進到4G，無法看出其明確想法。

針對WiMAX是否可能與台灣業者有合作空間，我方在飯後交流中提出討論；雖然Mr. Loek Van Der Helm 表示Nokia 正積極徵尋partners，不過此問題對他而言似乎仍有點突兀，他只表示若台灣相關廠商能提出產品發展roadmap，或許可以建立一些對話管道。由於此部分，我們本無事先準備，Mr. Loek Van Der Helm 與 Mr. Edward Chang 也無被授權談此議題，因此最後結論由Ms. Jennifer Fang 收集台灣相關廠商資訊，再視情況是否有follow-up 之必要。

柒、Télécom Paris  參訪 
Télécom Paris 參與人員：

Henri Maitre (Deputy Director, 副校長)

Claude Gueguen (Scientific Director)

Philippe Godlewski (Prof., Dept. Computer Science & Networks)

Jean-Clande Belfiore (Prof., Dept. Communications and Electronics)

Phillipe Gallion (Prof., Dept. Communications and Electronics)

Armand Levy (Research Director) 

Maurice Gagnaire(Prof. Dept. Computer Science & Networks) 
(時間: 8/31 09:00 ~ 13:30   地點: 46, rue Barrault 75013 Paris)

9:00


Welcome




by Mr.Henri Maitre, Deputy Director of Télécom Paris 

9:05~9:30
Research at GET




by Claude GREGUEN, Scientific Director, GET

9:30~10:00
An Overview of National Science and Technology Program for Telecommunications in Taiwan


by Dr. Ching-Tarng Hsieh, NTP

10:00~10:30
R&D Activities of All-IP System at ITRI


by Dr. Sheng-Lin Chou, NTP

10:30~10:40
Research in Digital Communications at ENST


by Prof. Jean-Claude BELFIORE, Dept. Communication and Electronics

10:40~11:10
Research in Mobile Communications at ENST


by Prof. Philippe GODLEWSKI, Dept. Comp. Sciences

11:10~11:30
Research in Optical Communications and WDM


by Prof. Philippe GALLION, Dept. Communication and Electronics

11:30~12:20
Discussion and project planning

12:20
Lunch at ENST

13:40
Leaving for Supélec 

7.1 參訪紀實

參訪Télécom Paris  是由其副校長Prof. Henri Maitre主持，我方由謝慶堂與周勝鄰分別報告NTP (TW4G) 與All-IP系統計畫概況，對方報告了Mobile Communication Digital Communication 與Optical Communication相關研究概況。雙方在一個上午的緊湊交流後，由我方沈文和教授與對方Prof. Philippe Godlewski針對未來在無線通訊技術的可能合作上，繼續溝通協調。

Télécom Paris 全名為Ecole Nationale Superieure des Telecommunications (ENST)－Télécom Paris (國立巴黎電信學院)，創校於1878年，專精於Communications/Electronics、Signal and Image Processing、Computing and Networking等領域，現屬於電信工程學院聯盟(GET)的一員。GET成立於1997年，主要是將隸屬財經工業部之三所電信學院、Télécom Paris 、ENST Bretagne與INT Evry聯合成立學院聯盟。

Télécom Paris 目前在無線通訊方面的主要研究課題包含

· MAC\RLC Scheduling & Resource Allocation

· Signaling and radio Procedures in 2G/3G

· Power Control for UMTS Capacity

· Radio Network Planning in Cellular(2G/3G，DVB-T/DVB-H)

· Private Mobile Radio and Group Call

· Transport Protocols and ARQ Performance issues

· SIP and IMS Signaling and System

· OFDMA Radio Resource Management
以上研究課題除了後三項外，餘皆有在Prof. Godlewski之報告中提及，並引起雙方熱烈討論，對方展現高度合作意願 且希望落實到一兩個具體合作項目。事實上，Prof. Godlewski的研究團隊亦針對3G到4G的演進，在radio access方面有一些看法和研究，OFDMA也是其探討4G的主題之一，在single cell allocation、cell RR allocation、sub carrier allocation等方面亦展現了一些成果。另外，其在B3G亦有一些具體的研究，如Vertical Handover、G-RRM(Global Radio Resource Management)、Seamless Handover等。

由於Télécom Paris 訪問行程只有一個上午，雙方約定了後續Contact Person (我方：沈文和教授，對方：Prof. Philippe Godlewski)，雙方交流在愉悅的午餐會談後結束。

捌、參訪法國 Ecole Superieur d’Electricite (Supélec )

                                                                                                    / 沈文和 教授

	Supélec  參加人員

	Alain Bravo
	Directeur General

	Gary Donnan
	Location Director, Research & Innovation, Alcatel CIT

	Hikmet Sari
	Professor & Head, Department of Telecommunications

	Jacques Palicot
	Professor, department of Signal Processing & Electronics Systems

	Pr Bernard Jouga
	Associate Director, Research & Industry Partnership for Rennes Campus


	Supélec 活動行程 

	14:00 – 16:30
	RNRT Presentation, Alain Bravo

	
	An Overview of National Science& Technology Program for Telecommunication in Taiwan, Ching-Tarng Hsieh

	
	Research & Innovation at Alcatel in the context of its strategy of user-centric broadband, Gary Donnan

	
	Networks & Information Systems Security, Pr Bernard Jouga

	17:00-19:00
	How can software radio make radio cognitive, Jacques Palicot

	
	TW4G-An Initiative of 4G Technology Development in Taiwan, Wern Ho Sheen

	
	Wireless Communication, Hikmet Sari


8.1參訪紀實

8.1.1 Supélec 簡介 (www.supelec.fr)

Supélec, Ecole Superieur d’Electricite 之簡稱，創立於1894年是法國著名的工程學府尤以電機與計算機工程學系著稱，下轄Gif-sur-Yvette, Rennes及Metz三個校園。Supélec 共有Department of Automatic Control, Department of Electromagnetics, Department of Power & Energy Systems, Department of Computer Science, Department of Foreign Languages and Culture, Department of Signal Processing & Electronics Systems, Department of Telecommunications等7個系所及7個實驗室，共有145位教授，90研究人員及170位博士研究生，其校長Dr. Alain Bravo是法國國家電信研究網路計畫 (French National Network for Research in Telecommunication, http://www.telecom.gouv.fr/rnrt)的主持人，掌握約 4年450M Euros之資源，本次拜訪Supélec  Gif-sur-Yvette校區由Dr. Alain Bravo親自接待。

8.1.2會議內容
在Suplect方面首先由Dr. Alain Bravo介紹法國國家電信研究網路計畫，主要內容摘要如下：

· 法國國家電信研究網路計畫成立於1998年，四年一期，2002年開始其第二期計畫。由政府經費支持以徵求來自企業界及研究機構、大學的研究計畫申請案，計畫必需是企業與研究機構或大學合作方式進行。
· 經過7次一般性計畫徵求，2次目標導向計畫徵求，共有130研究機構/大學，75大型公司及100個小型技術公司參與，總經費450 M Euros.
· 計畫總類分成4類，含:
· 探索性計畫(Exploratory Project)：尋求應用在2010年後之技術突破；探索技術極限，特重於基礎研究，及證實新科技的可行性。
· 潛在競爭性計畫(Pre-competitive Project) ：尋求應用在2010年之技術，特別強調橫向整合多項技術，能展示整合成果，並具有成為標準系統，申請專利等增加產業效能之功效。
· 具時效創新技術(Innovation Fast Track Project)：以中小企業協同研究實驗室所提出之計畫為主，進行具時效性議題之研究，研究期間是18個月。
· 平台性計畫(Platform Project):本類計畫目的在於提供實驗性與整合性平台給其他計畫使用，預計在2007-2008推出。
· 目前的徵求計畫重點有

· Mobility and Interoperability

· Network and function virtualization: Operability across access networks, platforms, applications, and programming languages

· Physical level, appliances/devices/mobiles level, network level, tool level,  and technology evolution level

· Ambient Intelligence

· Towards secure , unobtrusive  and smart environments, made of interconnected systems 

· Network and Telecommunications, interfaces

· Services for situated users, security and privacy.

· Communication protocols in constrained environments

· Dynamically adaptable and scalable networks

· Operating and management systems

· Mobility and permanent connectivity, context management

· Services in intelligent ambient environments

· Intuitive interfaces

·  Security

· New practices and modern approaches in security

· Priority to security of complex systems or infrastructure

· IT networks

· Telecomm Infrastructure

· Broadcast systems & Information systems

接著Gary Donnan介紹Alcatel之研究組織與現況，演講摘錄如下：

· Alcatel 在130 個國家總共有56,000名員工，是國際上在固定與無線寬頻設備與服務領域的領導廠家。

· 由圖8-1所示，Alcatel認為寬頻接取的時代已經到來，使用者將要求以個人為中心之寬頻服務，含 Any device, any connectivity, single subscription & authentication, consistent personalization 及 Transparent synchronization等特性。
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圖8-1 User-Centric Broadband Service

· Alcatel 認為為了提供User-Centric Broadband Service下列building blocks是必要的，含Universal broadband access, 可管理不同服務之 transport network 及能管理使用者Profile之服務提供平台等。

[image: image12.png]Universal
Broadband A service
Access || A transport | | delivery
network that | platform
can manage ging
Wireless different
services

Wireline

5
@
=
s
S
©
w

Any Content





圖8-2 Building Blocks for User-Centric Broadband Service

· 圖8-3說明了Alcatel用以支援User-Centric Broadband Service的研究議題，含Interactive TV usage, Service enabling technology, high speed radio access, seamless usage, mobile IP network, New NG/IMS infrastructure & services, New usages及network enablers等。
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圖8-3 Alcatel’s Research to Support User-Centric Broadband Service

Supélec  的第三個演講是Dr. Pr Bernard Jouga 的Networks & Information Systems Security,其演講摘錄如下：

· 圖8-4是該研究團隊的研究計畫及活動，包括7個研究計畫及一個將在台北舉行的SADFE研討會，其中RAHMS計畫探討 secure Ad hoc networks如圖8-5，MP6計畫探討Intrusion detection in medical and social data base, Meta Mariani計畫探討 Formal method for computer forensics, Dico計畫探討cooperation between intrusion detection systems, M2D2計畫探討Formal data model for IDS alert correlation, Flow Control計畫探討Intrusion detection at the  OS level及 Home Networks計畫探討Plug’n play security policy.
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圖8-4 Supélec ’s research activities in network and information systems security
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圖8-5 Supélec ’s RAHMS
第四個演演講是Dr. Jacques Palicot的 “How can software radio make radio cognitive? ” 除了介紹cognitive radio 基本技術外，亦針對其研究團隊人力，研究計畫及成果有較深入介紹，演講內容摘要如下：

· 主要研究議題有

· Software radio and signal processing

· Nonlinear Processing

· Definition & study of new algorithms for transmission and reception of software radio signals

· 5 projects I this area

· Software radio architectures

· Real-time reconfiguration of heterogeneous platforms

· Parameterization techniques

· Platform realization

· 4 projects in this area including the E2R under FP6

· Cognitive Radio

· Resource optimization

· Analysis and study of potential sensors 

· Cognitive Radio and health

· 4 projects in this area

· 圖8-6是該團隊所發展出來的Self-Adaptive Universal Receiver (SAUR)，利用Neural network 可辨識不同系統之訊號 ，例如UMTS, DAB 等，圖8-7是Neural network架構及其辨識率。
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圖8-6 Supélec ’s SAUR
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圖8-7 Supélec ’s SAUR

Supélec 的最後一個演講是由Dr. Hikmet Sari說明無線通訊領域的研究現況與成果，講演內容摘要如下：
· Department of Telecommunication 共有17位教授，10位博士生，算是小型的系所，主要的研究領域有 Digital Communications, signal Processing in Communications, Local Area and Access Networks, Optoelectronics and Microwave Devices 等。如圖8-8所示，研究重點在於設計未來的Broadband Mobile Convergence Network。
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圖8-8 Convergence of Wireless Communications

· Digital Communications的研究重點有Coding/decoding: 

· Reduced-complexity decoding of convolutional codes, Turbo codes & LDPC codes.

· MIMO systems: Space-time coding, iterative decoding, sub-optimal decoding

· Multiple access systems: OFDMA & MC CDMA, Channel overloading with multiple orthogonal set

· 如圖九的結果顯示，在Single-cell的環境下利用Overloading技術的確有可能增加頻譜使用效益，但在Multi-cell有Inter-cell Interference的干擾下Capacity Gain可能相當有限。

· OFDMA與MC-CDMA的研究主要還在Physical Layer, System-level的研究只是剛開始。
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圖8-9 Capacity with overloading
· Signal Processing in Communications的研究重點有

· Equalization/Multi-user Detection: Channel equalization in frequency-domain, iterative processing/joint equalization and multi-user detection, channel estimation, 

· Cancellation of non-linear distortion: Modeling of power amplifier non-linearity, analysis of the amplifier memory, pre-distortion and other compensation techniques

· Synchronization: Carrier synchronization in low SNRs, synchronization aspects of software radio

· Dr Sari是single carrier with frequency-domain equalization的主要發明人之一，此技術可避開OFDM 系統的PAPR問題值得深入探討。圖8-10是OFDM與Single-Carrier with Frequency-Domain Equalization的比較，很顯然的兩者有相仿的複雜度。 

[image: image20.png]Discrete Multiplier
— IDFT Overall == DFT |== pgan
Channel
(a) OFDM
Discrete Multiplier
—* Overall DFT *  Bank % IDFT
Channel

(b) SCT/FDE





圖8-10 Comparison of OFDM and Single-Carrier with Frequency-Domain Equalization

· Local area and access networks的研究重點有: 

· UWB

· Power-line network,: Architecture of power-line network, multiple access and synchronization

· Ad-hoc network: Macro-diversity & channel capacity, relay-based system

· Optoelectronics and Microwave Devices的研究重點有: 

· Analysis and modeling of laser diodes for optical communications

· Bandwidth estimation of plastic optical fiber

· Modeling of wideband amplifier at RF frequency

· Linearization techniques

8.2参訪心得與建議
· Single-carrier with frequency-domain equalization (SCT/FDE) 因具有Low PAPR 的特性，在行動系統的Reverse Link應用上有其優點，Supélec在SCT/FDE PHY的技術上具相當好的成果，但尚未有在Multi-cell系統環境下的研究，在此部份可鼓勵國內教授與其合作。

· OFDMA與MC-CDMA在Multi-cell系統環境的比較與RRM(radio resource management)技術的發展Supélec 的研究剛開始，應是TW4G團隊與其合作的好方向。

玖、參訪INT (Institut National des Telecommunications) in Evry
                                                                                                  /翁中淹

9.1 參訪紀實
9.1.1  INT in Evry簡介
Address: 
9 rue Charles Fourier

91011 Evry cedex

FRANCE


Tel:+33160764040
Fax:+33 1 60 76 43 25
Website: www.int-evry.fr
The INT is a part of the Groupe des Ecoles des Telecommunications (GET). Under the administrative supervision of the French Ministry of Industry, the GET is a federation of education institutes and a strong research entity specialized in communication and information technologies. It was created in 1997 and a logical successor to France Telecom, which managed the schools prior to its change in status. For more information about GET and INT please see Dir. Budkowski’s presentation record in Section 2 NTP-INT/GET Workshop.

聯絡人
Mr. Pierre Simay

Groupe des Ecoles des Télécommunications
Délégué à l'international

Direction Scientifique
46, rue Barrault
75634 PARIS Cedex 13
Tel : + 33 (0)1 45 81 70 65

E-mail: pierre.simay@get-telecom.fr 

Mrs. Ching-Ching Lee

Taipei Representative Office in France

Tel: +33(0)1 44 39 88 59

E-mail: nsc.taipei@wanadoo.fr
9.1.2 NTP – INT/GET Workshop 

此次會議是以Workshop 形式進行，由雙方介紹自己的研究組織及研究項目，然後進行討論與交換意見，雙方參加人員如下:

	INT/GET 參加會議人員

	Stanislaw BUDKOWSKI
	Professor, Director of Research

	Gerard Hebuterne
	Professor, Head of Telecommunication Networks and Services Department

	Djamal ZEGHLACHE
	Professor, Head of Mobile Radio Group, of Telecommunication Networks and Services Department

	Noel CRESPI
	Professor, Wireless Networks and Multimedia Services Department

	A. CAVALLI
	Professor, Network Software Department

	M. CASTELLA
	Professor, Communications, Image and Information Processing Department

	B. SALGUES
	Professor, Management Department

	Other 3 attendees
	


議程
September 1, 2005

9:00 Welcome at INT 

9:15 Research at GET/INT (S. Budkowski) 

9:30-11:30 Taiwan National Telecommunication Program delegation presentations & discussions
9:30 - 10:10 An Overview of Taiwan National Science & Technology Program for Telecommunications, Dr. HSIEH Ching-Tarng

10:10 - 10:40 WiMAX – NTP’s Perspectives, Dr FENG Wen-Shen 

10:40 - 11:10 ITRI R&D activities, All-IP system at ITRI, Taiwan SIP/ENUM Project, Dr. CHOU Sheng-Ling

11:10 - 11:40 TW4G: New Mobile Access, Dr. SHEEN Wern-Ho

11:40 buffet-lunch

13:15 - 14:55 Flash on some GET/INT Research activities 
13:15 D. Zeghlache: Advances and Challenges in Wireless Networks and Multimedia Services (Wireless Networks and Multimedia Services Department).

13:35 G. Hébuterne: Broadband networks - focus on optical networks (Networks and Services Department).

13:55 A. Cavalli: Testing methods for wireless networks (Network Software Department)

14:15 M. Castella: Signal processing - focus on wireless applications (Communications, Image and Information Processing Department)

14:55 Conclusions and future actions 

15:30 Departure of Taiwan delegation
Workshop會議摘要
· Research at GET/INT  - by Stanislaw Budkowski, Director of Research

· GET

· A federation of 3 public education institutes: Grandes Ecoles [ENST (the Ecole Nationale Superieure des Telecommunications) - Paris, ENST – Bretagne and INT] (www.bath.ac.uk/ewl/ewlecole.htm); it also has two subsidiaries created within partnerships: ENIC – Telecom Lille 1 and The Eurecom Institute

· A common public research center GET-RECHERCHE in the field of ICT

· Under the administrative supervision of the French Ministry of Industry

· Research:

· 470 academic staff

· 40 M Euro research budget

· 10 M Euro from research contracts

· 1000 scientific publications per year

· Education

· 3000 students on campuses

· 500 PhD students on campuses

· 50 nationalities

· 30 international partner universities

· INT

· Federates: 

· Two graduate schools
* Engineering School «Telecom INT»

* Management School «INT Management»
· A centre of continuing education «INT Enterprises»

· A research center « INT-Research», a component of «GET-Research»
· Organization

· Telecom INT

· INT Management

· INT Enterprises

· INT Research

* 159 permanent staff (teaching & research)

* 114 PhD students

* ~10 M€ annual budget (~2,3 M€  - research contracts)

* ~330 publications/year
* conducted in the domain of ICT, considered under double aspects (1)scientific & technique (2) management & services & usages 
* guided by applications and industrial innovations
* is of exploratory or pre-competitive type
* is based on the advanced study in the following (group of) scientific disciplines: 
- Communication support technologies 
(In-doors propagation channels characterization, opto-electronics components for telecom systems, intelligent sensors [artificial vision, fingerprint], In-doors location, UWB systems)

- Signal and image processing: source and/or channel coding and decoding, modulation, estimation, image processing

- Network and computer science & engineering: mobility, security, QoS, multimedia

- Social sciences, Law, Economy of ICT: micro and macro economical models, competition, industrial strategy, digital economy, tariffs, investment, innovation, information systems, regulation, user behavioral models...
· INT participation in European projects 
Participation in 4 Network of Excellence (FP6)

· BIOSECURE (as a leader: B. Dorizzi from GET/INT) http://dbs.cordis.lu/fep-cgi/srchidadb?ACTION=D&SESSION=272532004-8-31&DOC=3&TBL=EN_PROJ&RCN=EP_RCN:71478&CALLER=IST_UNIFIEDSRCH
· NEWCOM (ftp://ftp.cordis.lu/pub/ist/docs/directorate_d/cnt/newcom_en.pdf)
· EURO-NGI (as a leader: D. Kofman from GET/ENST) (http://eurongi.enst.fr/en_accueil.html) 
· PROLEARN (http://dbs.cordis.lu/fep-cgi/srchidadb?ACTION=D&SESSION=243682004-8-31&DOC=9&TBL=EN_PROJ&RCN=EP_RCN:71106&CALLER=IST_UNIFIEDSRCH) 
· e-PHOTON-ONE (www.e-photon-one.org)

Participation in 2 Integrated Projects (FP6)

· MAGNET (http://www.ist-magnet.org/)
· ASK-IT (http://www.ask-it.org/)
Participation in 3 STREP Projects (FP6)

· DIADEM FIREWALL (http://www.diadem-firewall.org/)
SECUREPHONE (http://dbs.cordis.lu/fep-cgi/srchidadb?ACTION=D&SESSION=265862004-8-31&DOC=3&TBL=EN_PROJ&RCN=EP_RCN:71171&CALLER=IST_UNIFIEDSRCH)
· OLGA (ftp://ftp.cordis.lu/pub/ist/docs/ka4/au_fp6_olga_en.pdf)

Participation in RTN-Marie Curie (FP6)
· TAROT Research Training Networks 
–
Participation in eLearning Initiative, MINERVA
· EDU Broker (http://europa.eu.int/comm/education/programmes/elearning/projects_2003/edu_broker.pdf
· InnoUniLearning
· E_LANE (http://e-lane.org/)

· 2004 publications:

Books: 11

Scientific Journals: 80

Conference proceedings: 230 

· Advances and Challenges in Wireless Networks and Multimedia Services – by Djamal Zeghlache of Networks and Services Department

· Members:

Full time faculty 
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Full time research assistants

2

Doctoral students
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· Built around four research activities:

· Adaptation and dynamic Configuration of ambient wireless networks – MINO system for UMTS HSDPA and HSUPA, Radio resource management, end to end QoS 

· Core Network Service Architectures – UMTS IMS and SIP Multimedia service architectures, and VoIP

· Security Architectures for short range wireless and cellular networks and applications

· Optimization in general – applied to wireless and fixed networks

· Broadband networks - focus on optical networks – by Gerard Hébuterne of Networks and Services Department
· All-Optical networks – increasing demand for bandwidth

· Trends – packet switching

· Challenges for packet switching – end-to-end QoS, bandwidth management, congestion management, packet format

· Research in progress in INT

· FP5 project DAVID

· French national projects ROM & ROM-EO

· Collaboration with Alcatel

· Collaboration with FT R&D

· Member NoEs “EuroNGI” and “E1”
· Testing methods for wireless networks – by Ana Cavalli of Network Software Department

· Network-Software Department: 12 members (professors & associate professors) and 18 PHD students; research domains: Network Security, Network Management, Protocol Analysis, Protocol and Services Validation

· Research activities on wireless networks

· Three main works: 

· Validation of the WAP protocol and services

· Secure nodes auto-configuration in ad hoc networks (MANET)

· Validation of ad hoc networks routing protocols

· Projects and collaborations

· ACI SERAC: national project with ENST Paris and INRIA. To check and validate the routing security mechanisms in OLSR (Optimized Link State Routing protocol, a routing protocol for mobile ad hoc networks)

· RAS (Routage ad hoc securise): internal project with ENST Paris and ENST Bretagne

· Collaboration with OSAKA University on this subject (development of a simulator Mobireal based on real models of users mobility)

· Signal processing – Focus on wireless applications – by Marc Castella of Communications, Image and Information Processing Department
· 4 professors, 8 assistant professors and 8 PhD candidates

· 2 groups: Communication group and Image & Optimization group

· Research activities

· Blind equalization and source separation – elimination of co-channel interferences and symbol detection, improved iterative separation method

· Array signal processing – adaptive estimation of subspace, direction of arrival estimation, sparse planar and volume arrays, robustness of parameter estimation

· Iterative decoding – Turbo code

· Channel modeling by Gaussian beam tracking – applications to UWB and MIMO channels

· Recent publications: 

· 2003: 14 journal papers, 13 conference papers

· 2004: 7 journal papers, 21 conference papers

· Collaborations

· Academic: GET, University Paris 5 and Paris 6, Catholic University of America (Washington), Cornell University (Ithaca, N.Y.), Tel-Aviv University, University of Crete

· Industrial: Alcatel Space (Toulouse), Thales

· NewCom (Network of Excellence in wireless Communications): R&D cooperation between leading research groups in Europe (academia + industry) on mobile and wireless systems beyond 3G, funded by European Commission (2004-2006)

· NTP presentations

NTP made four presentations (as shown in the Agenda) and drew some interests in TW4G and All-IP networks. There are potential collaboration opportunities in those areas.

· Conclusions and future actions
· Need near-term resolution of collaboration and should start within a month (Budkowski)

· All-IP network and TW4G (MIMO technology, etc.) are the two areas for potential collaboration

· Contact person:

INT


Prof. Djamal Zeghlache, Head of Mobile Radio Group, Telecommunication Networks and Services Department

Tel.: +33 1 60 76 47 15

Email: djamal.zeghlache@int-evry.fr
NTP

Prof. Wern-Ho Sheen (TW4G)
Dr. Sheng-Lin Chou (All IP network)
· NTP to send INT VGs to other organizations in Taiwan for collaboration opportunity

· Funding issue needs to be resolved by each side

[image: image21.jpg]



林寳樹所長致贈紀念品給INT 研究院院長Stanislaw BUDKOWSKI教授
9.2参訪心得與建議

· INT 是法國在Telecommunication方面最著名及最好的大學，入學水準甚高，畢業生也為工業界競相争取，深受歡迎。應積極爭取與其合作機會。

· INT之主要Research 在ICT領域，著重於實際應用及工業發明，偏重於Component 而非System。

· INT 在MINO system、In-doors propagation channels characterization、UWB systems、Radio resource management、End to end QoS、Core network service architectures (IMS、 SIP and VoIP)、Signal processing等方面之R&D與NTP將發展的技術較有關連，可由這些議題尋求合作機會。

· 以上與TW4G 有關的技術可請沈文和教授與Prof. Djamal Zeghlache洽談，與Core Network有關的技術可請周勝鄰組長與Prof. Djamal Zeghlache洽談。

· INT 與中國在WiMAX 有合作。

拾、結語

· 此次歐洲/新加坡參訪總共訪問了八個大學/研究機構/公司，其中新加坡的NUS、NTU、I2R及法國的Télécom Paris 、Supélec 、INT合作機會較大，而與兩大手機廠Nokia及Ericsson的合作機會則很小。

· Ericsson 在4G之前有 Super 3G (2009) program ，是用現有的2G/3G的頻譜，使用AML (Adaptive Multi Layer) OFDM技術，在local area之data rate 可達100Mbps。他們認為一個使用新頻譜的4G system要到2013年才開始deployment。他們認為WiMAX 是3G的supplement。

· Nokia對B3G的定位是包括WiMAX、Flash OFDM、I-HSPA、3.9G等技術。所謂3.9G是一個optimization for IP packet traffic及Inter-working in a multi-access environment (2G、3G、WiFi/WiMAX)的network，具有high performance (high data rate 及low latency )和low cost per bit 的system。

· 新加坡的I2R是A*STAR (Agency for Science, Technology and Research) family的成員之一，專注於 information、 communications 及 media 技術領域之研發，在IEEE 802.15 (UWB)、smart antenna、media processing (MPEG 4)、OFDM-based WLAN等方面成果較顯著，可尋求合作機會。

· 此次參訪中，Ericsson與Nokia在IMS系統的看法都非常積極，甚至視其為未來(2010年左右)的主要服務系統架構。由於IMS是建置於核心網路之後的IP服務平台，其與access技術的相關性非常小，因此被視為是現今或未來各種access技術(2G/3G、Wi-Fi、WiMAX等)整合之異質網路中最恰當之服務網路架構。


[image: image22.wmf]Applications

& Services

SCP

TE

MGW

MT

UTRAN

R

Uu

TE

SGSN

MT

BSS/

GERAN

R

Um

MGW

PSTN

Legacy/External

GGSN

HSS

Legacy Mobile

Signaling Network

R

-

SGW

CSCF

HSS

MGCF

Gb

Iu

Iu

Iu

Iu

A

EIR

MSC Server

GMSC Server

Applications

& Services

CSCF

Multimedia

IP Networks

MRF

Gn

Gf

Gc

Gr

Gi

Gi

Gi

Mr

Ms

Mg

Mw

Gi

Mm

Mc

Mc

Mc

D

C

CAP

CAP

CAP

Mh

Cx

Nc

Nb

Signaling and Data Interface

Signaling Interface

Alternative

Access

Network

T

-

SGW

IMS 

---

SIP

-

based IP 

Telecomm System


圖 10-1  IP Multimedia Subsystem (IMS) 系統架構

· 在Ericsson參訪中，Ericsson亦展示了IMS之雛型系統以及建構其上之特定應用服務(Application Server)系統，提供整合VoIP、IM(Instant Message)以及White Board之通訊服務。展示是以Motorola 8000之3G手機(具有IMS client功能)透過實際3G網路與其IMS及application server整合展示，效果非常好。

· Nokia 對IMS與核心網路整合亦有其前瞻看法，尤其是在做為未來異質網路整合之服務架構上，IMS將具有關鍵性之地位。
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