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General 
Chairman1s Message 

It is my honor to offically welcome you to ICC '93, 
in Geneva, Switzerland. The conlerence theme "Commu­
nications - Technology that Unites Nations" corresponds 
very weil with the activities 01 many inter­
national organizations located in Gene­
va, including several UN agencies, the 
International Red Cross, the International 
Telecommunication Union (ITU), and the 
European Nuclear Research Center 
(CERN). The IEEE Switzerland Section 
is delighted to host this meeting that is 
being held lor only the second time in 
Europe alter ICC '84 in Amsterdam. 

ICC '93 olters a superb opportu­
nit y lor strengthening existing bonds 
between European communication 
engineers and their colieagues Irom 
abroad. Il also presents a unique chance 
to establish new contacts, especially lor 

United Nations European Center will be available on 
Monday alternoon. In no case will you want to miss the 
Monday evening boat cruise on the lovely Lake 01 Gene­

va; a delicious "Buffet Campagnard" will 
be served on board. Excursions to the 
lamous Chillon Castle near Montreux on 
the edge 01 the Lake 01 Geneva and to 
Zermatt with its spectacular mountain 
scenery (including the Matterhorn 01 the 
ICC '93 logo) will be offered on Tuesday 
and Wednesday, respectively. The tradi­
tional Awards Luncheon on Monday and 
Conlerence Banquet on Tuesday eve­
ning round out the social program. 

participants Irom eastern European Pcol. Dr. Peter E. Leuthold 

countries, who will prolit lrom the short 

Experience the appeal 01 Geneva, the 
international city in the heart 01 Europe. 
Since May is a beautilul season here in 
Switzerland, 1 encourage you to spend 
some days with your lamily, either belore 
or alter ICC '93, exploring the beauties 01 
the Swiss Alps and the cultural highlights 

distance to Geneva. The ICC '93 exhibition areas, in the 
immediate vicinity 01 the session rooms in both the Gene­
va International Conlerence Center and the neighboring 
ITU building, provide a convenient location lor these per­
son-to-person exchanges 01 inlormation. 

The ICC '93 Technical Program Committee has 
assembled an outstanding selection lrom the more th an 
800 contributions that it received Irom leading communi­
cation researchers and designers. In the tradition 01 the 
ICC, the 54 technical sessions, which will take place Irom 
Monday, May 24, through Wednesday, May 26, will coyer 
the whole spectrum 01 modern communications. A series 
01 11 tutorials and three workshops on subjects 01 
great current interest will lollow on Thursday, May 27, an 
arrangement that avoids any conllicts with the technical 
sessions. 

An attractive social program has also been 
planned lor ICC '93. Enjoy the Welcome Reception on 
Sunday evening, May 23, which is open to ail participants 
and their lamilies and is the perlect occasion lor renewing 
old Iriendships and making new ones. Guided tours to 
either the International Red Cross Organization or the 

01 our country. On behall 01 the ICC '93 Executive Com­
mittee, 1 cordially welcome you to ICC '93 in Geneva. 

Peter E. Leuthold 
General Chairman ICC '93 
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Technical Program 
Chairman's Message 

There are good reasons to believe that the tech­
nical program for ICC '93 will set a new standard for the 
ever excellent GLOBECOM / ICC series. The primary 
reason for this is the wealth of submis­
sions from which the Technical Program 
Committee (TPC) had to choose. We 
received 820 submissions of full-Iength 
papers. Another reason is that the TPC 
treated ail papers, whether solicited or 
submitted in response to the open cali, 
on the same basis. The aim was to 
select the best pa pers for presentation 
and to group them by their subject matter 
into appropriate sessions. 

Another innovation was the use of an on-line 
electronic data base, established and maintained by the 
able TPC secretary, Thomas Mittelholzer, that allowed 

TPC members on three continents 
instantly to check the status of papers 
under their care or to catch papers inap­
propriately assigned to another Technical 
Committee. A final innovation in the ICC 
'93 technical program was the assign­
ment of ail Tutorials and Workshops to a 
separate day, following the three days of 
regular technical sessions, to minimize 
conflicts for ICC '93 attendees. 

One innovation for ICC '93 was 
the creation of a Review Board as a part 
of the TPC. This Review Board consisted 
of 27 telecommunications experts, ail 
chosen from Europe to facilitate holding 
of a Review Board meeting in Zurich 
on Nov. 30, 1992, where a preliminary 

Prof. Dr. James L. Massey 

It seems to me that ail of the above 
augurs weil for the success of the ICC '93 
technical program, but you, the partici­
pant, will be the final judge of that. What 
1 can say for sure is that the credit for 
any such success will be due to an able 
and very hard-working Technical Program 
Committee. 

selection of papers and session assignments was made. 
This advance work greatly assisted the full TPC at its 
meeting in Orlando on Dec. 8, 1992, in making the final 
selection of papers and session assignments. To estab­
lish uniformity in the standards for judging the papers, 
each of the submitted papers was assigned to a Review 
Board member for evaluation. The Review Board mem­
bers responded conscientiously to this daunting task. The 
representatives on the TPC of the sixteen Technical 
Committees of the IEEE Communications Society did a 
superb job in soliciting at least two further reviews for 
each paper assigned to their area of specialization, as 
also did the session organizers to whom the responsibility 
for obtaining these reviews was olten delegated. 

James L. Massey 
ICC '93 TPC Chair 
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ICC 193 Executive Committee 

General Chairman 
Peter E. Leuthold 
Swiss Federal Institute of Technology 
(ETH), Zurich 

Vice-Chairman 
Eduard R. Brunner 
Consultant, Zurich 

Secretary 
Juergen F. Kemper 
Swiss Federallnstitute of Technology 
(ETH), Zurich 

Technical Program Chairman 
James L. Massey 
Swiss Federallnstitute of Technology 
(ETH), Zurich 

FinancelTreasurer 
Georges Viguier 
Union Bank of Switzerland (UBS), 
Geneva 

Organizing Chairman 
Philippe A. Wiblé 
Consultant, Geneva 

Local Arrangements 
(see below) 

Registration 
Cécile Fleurette 
Wagons-Lits Travel, Geneva 

Exhibits 
Pierre Egger 
Orgexpo, Geneva 

Local Arrangements 

Publications 
Markus Tschanz 
PTT Research Division, Berne 

Publicity 
Marianne Fahrni 
Pro Telecom, Berne 

International Participation 
Harry Rudin 
IBM Research Laboratory, 
Rueschlikon 

Selected Countries Advisor 
Ryszard G. Struzak 
International Telecommunication 
Union (ITU), Geneva 1 URSI 

EPFL Liaison 
Fred Gardiol 
Lausanne 

IEEE Switzerland Section 
Dieter Profos 
Ascom Tech AG, Solothurn 

Gice Advisors 
Richard C. Kirby 
International Telecommunication 
Union (ITU), Geneva 

John S. Ryan 
Consultant, Locust, NJ 

IEEE Region 8 Coordinator 
Jacob Baal-Schem 
Holon, Israel 

CICG Manager 
Françoise Ruiz 
Geneva 

Henry Meyerhoff, ITU, Geneva (Chair); Roland Danieli, ETH Zurich (Special Tasks); Roxana Dunnette, Univ. Geneva 
(Audio-visual); José Escudero, ITU, Geneva (Security); Harry Netter, Consultant, Geneva (Operations Center); Jan 
0rum, ETH Zurich (Technical Operations); Grace Petrin, ITU, Geneva (Catering); Casimir Schmid, ETH Zurich (Audio­
visu al means); Jutta Wieprecht, Orgexpo, Geneva (Exhibits). 
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Technical Program Committee 

TPC Chair: 
TPC Vice-Chair: 
TPC Secrelary: 

James L. Massey, ETH, Zurich 
Claude Petitpierre, EPF, Lausanne 
Thomas Mittelholzer, ETH, Zurich 

Representatives of IEEE Communications Society Technical Committees: 
Communications Software: 
Communication Switching: 
Communication Systems Engineering: 
Communication Theory: 
Computer Communications: 
Data Communications Systems: 
Interconnection within High Speed 

Digital Systems' 
Multimedia Services and TerminaIs' 
Network Operations and Management· 
Optical Communications: 
Quality Assurance Management. 
Radio Communications: 
Satellite and Spa ce Communications: 
Signal Processing and Communication 

Electronics 
Signal Processing for Recording 
Transmission Systems. 

Review Board: 
Bengt Asker, LM Ericsson, Stockholm 
Paul Walter Baier, Univ. Kaiserslautern 
Alessandro Birolini, ETH, Zurich 
Walter R. Braun, Ascom Radiocom Ltd 
Maurizio Declna, Milan Polytech. 1 CEFRIEL 
Pierre-Gérard Fontoillet, EPF, Lausanne 
Karl-J. Fnederichs. Siemens AG, Munich 
Fred Gardlol. EPF, Lausanne 
Walter Guggenbühl, ETH, Zunch 
Joachim Hagenauer DLR, Oberpfaffenhofen 
Robert A Hams, ESA 1 ESTEC 
Peter Kartaschoff, SWISS PTT R & D 
Norman Kenyon. Bntlsh Telecom Res Labs. 

Regional Representatives: 
Asia and Pacifie, 
Europe, Africa and Middle East 
North America 
South and Latin America: 

Howard E. Bussey, Bellcore 
Jürgen Haag, Deutsche Bundespost, & Anna Robrock, Italtel 
Yeheskel Bar-Ness, NJ Inst. Tech., & Thomas J. Plevyak, Bell Atlantic 
Ezia 8iglieri, Turin Palytech., & Norman C. Beaulieu, Oueen's Univ. 
Celia Desmond, Stentor Resaurce Centre, Inc. 
Hikmet Sari, SAT Telecom Div, & Ken Joseph, General Datacomm Ltd. 

Gail R. Lalk, Bellcore 
Margaret E. Nilson, Bellcore, & Silvano POZZI, CEFRIEL 
Salah Aidarous, Bell-Northern Res 
Chlnlon Lin, Bellcore 
David B. Waechter, Bellcore 
Ashok Ranade, Bellcore 
Satchandi N. Verma, GE Aerospace, & Chnstoph E. Mahle, COMSAT 

Zoran Kostlc, AT& T Bell Labs. 
François B. DoIIVO, IBM Res. Lab Zurich 
Colleen Mitchell, US West, & Mike Kincald, MSK & Assoc. 

Albert T. Kündig, ETH, ZUllch 
Torleiv Maseng, Netcom GSM AS 
James L. Massey. ETH. Zurich 
Hans J. Matt, SEL Alcatel, Stuttgart 
W. Mecklenbrauker, Tech. Univ. Vienna 
Horst Ohnsorge, SEL Alcatel. Stuttgart 
Laszlo Pap, Tech. Univ. Budapest 
J.B. H. Peek,Unlv. Nijmegen 
Claude Petitplerre, EPF, Lausanne 
Bernhard Plattner. ETH, Zurich 
Roger Rogard, ESA 1 ESTEC 
Philippe Tourtler, Thomson - CSF 
Gottfried Ungerboeck, IBM Res Lab Zurich 
Roberto Viola, ESA 1 ESTEC 

Tetsuya Miki, NTT Trans. Sys. Labs 
Federico Tosco, CSELT, Turin 
John S. Ryan, Consultant, Locust, NJ 
José Roberto B. de Marca, CETUC - PUC, Rio de Janeiro 
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IEEE Conference Sponsors 

ICC '93 is sponsored by the IEEE Communications Society and the IEEE Switzerland Section. 

IEEE Communications Society Board of Department of Meetings and Conferences 
Governors 

Director R. Laane 

President P.E. Green, Jr. Workshops R.w. Kelly 

Vice Pres. Technical Affairs 1. Frisch GICB R. Anderson 

Vice Pres. International T. Rowbotham ISDN R.G. DeWitt 

Vice Pres. Member Affairs S. Personick North America J. Lemp, Jr. 

Secretary C.M. Lof International M. Decina 

Treasurer/ Dir. Financial Planning M. Friduss ISSLS R.E. Mosher 

Past President R. Pickholtz Tutorials A.M. Bush 

Dir. Publications S.B. Weinstein Conference Planning A. Cherin 

Dir. Meetings & Conferences R. Laane 
Dir. Standards R. Mosher IEEE Switzerland Section 
Dir. Education D. Ucci 
Dir. Inter-Society Affairs E. Glenner Chairman D. Profos 
Parliamentarian R. Slayton Vice Chairman A. Birolini 
Conference Planning A. Cherin Secretary /Treasurer E. Hauck 

Memberships H. Rudin 
Members at Large Awards D.Epp 

Student Activities A. Kündig 
A. Cherin R. Laane R. Gitlin Education Activities B. Plattner 
R. Skillen R. Frank D. Dodd Past Chairman J.-D. Décotignie 
S. Tashiro H. Murata A. Acampora Member at Large G. Conti 
J. Daigle F. Tosco V. Lawrence Chapter Chairman G. Moschytz 
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Program Schedule Overview 
Sunday, May 23 

Monday, May 24 

8 30 am - 9 00 am 

OPENING PLENARY SESSION 
Keynote Address: 
«Mobile Satellites and the Shrinking Planet» 
Room CICG 1 

915am 1200noon 

11 Telecommunication Network 
Management 
Room CICG 1/ 

12 High-Speed Network Intercon-
nections 
Room ITU A 

13 Broadband Switching Systems 
Architecture for the 1990's 
Room CICG 1 

14 Bandwidth-Efficient Modulation 
Room ITU CI 

15 Spread-Spectrum Multiple 
Access 
Room ITU B2 

16 Protocols for Multimedia Packet 
and Cell-Based Networks 
Room ITU C2 

17 Signal Processing Techniques 
and VLSI Architectures 
Room CICG 1/1 

18 Management and Architectures 
for Survivable Networks 
Room CICG IV 

19A Multiple-AccesSing for Personal 
Communications 
Room ITU BI 

198 Digital Radio Systems and Tech-
nologies for Trunk Access 
ApplICations 
Room ITU BI 

? t Ci pm 5 30 pm 

21 Communications Software: 
Object-Oriented and Distributed 
Techniques and Applications 
Room ITU A 

22 Traffie Control in ATM Switching 
with Priority Diversity 
Room CICG 1 

23 Speech and Video Compression 
Room ITU C2 

24 Coding and Equalization 
Room ITU CI 

25 Spread Spectrum Communica-
tion Systems 
Room ITU B2 

26 Modulation and Synchronization 
Schemes 
Room CICG 1/ 

27 Coding and Data Representation 
in Multimedia Applications 
Room CICG 1/1 

28 Optical Networks 
Room CICG IV 

29 Sharing Methodologies to 
Improve Spectrum Utilization 
Room ITU BI 

Tuesday, May 25 

C) 00 ,U11 12 JO pm ;:> 00 pin 5 JO pm 

31A Software Quality and Productivity 41 Quality Management and Control 
Improvements of Advanced Telecommunication 
Room ITUA Services and Networks 

Room ITUA 
31B New Risks to Network Integrity 

Room ITU A 42 Communications Protocols for 
Wireless and Multiple ACC8SS 

32 Network Routing, Control and Room CICG 1/ 

Management 43 ATM Network Issues 
Room CICG IV Room CICG 1 

44 Advanced Modulation and 33 SWltching for Broadband ISDN Coding Room CICG 1 Room ITU CI 

34 Modulation, Coding and Detec- 45 Advanced Space Communication 
tion Systems 
Room ITU CI Room CICG 1/1 

46 Adaptive Blind Equalization 35 Multicarrier, Multitone Commu-
nications Room CICG IV 

Room ITU B2 47A User Interfaces for Multimedia 
Communications 

36 Synchronization Room ITU C2 
Room ITU C2 47B Programmable Platforms for 

Network and Service Mana 37 Multimedia Systems and ment Applications 
Room ITU C2 Room CICG 1/1 

48 Wavelength-Division Multi-
38 SONET-SDH Ne1works plexing Optical Networks 

Room CICG 1/ Room ITU B2 

49 Personal Communications Archi-39 Radio Resource Management for 
PCS tectures, Network and Control 

Room ITU BI Room ITU BI 
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Wednesday, May 26 

90Q,un 1230pm 20Qpm 530pm 

51 B-ISDN Architectures, Manage- 61 OSI Applications: Experiences 
ment and Control and Dutlook 
Room CICG If Room CICG 1 

- - ---- ----------

52 Management/Protocols for High 62 Performance Evaluation of High-
Speed Networks Speed Networks 
Room CICG fil Room CICG fff 

---- ----------------------- -- -

53 Traffie Considerations in ATM 63 Satellite Transmission, Modula-
Room CICG 1 tion and Coding 

54 Trellis-Coded Modulation Room lTU CI 

Room lTU 82 64 Signal Processing in Wireless 

55 Space Transmission Techniques Communication Systems 
Room lTU C2 Room CICG IV -- ------- - - - - ------

56 Advances in Data Communica- 65 Advances in High-Speed Com-

tions munications over Copper Loops 

Room lTU CI Room lTU 82 

57 New Approaches to IN-Service 66 Tapies in Networking 
Room CICG IV Development and Network Con- ------------- -- ---------

tral 67A Knowledge-Based Technologies 
Room lTU C2 for Next Generation Networks 

58 Video DIStribution and Optical and Services 

Transmission Techniques Room lTUA 

Room lTUA 67B Interference Cancelation in 
---------- - - --- Spread Spectrum Systems 59A Propagation Measurements and 

Modeling of Portable and Mobile RoomlTUA 

Radio Environments 68 Fiber-in-the-Loop Evolution Stra-
Room lTU 81 tegies 

59B Personal Mobile Communica- Room CICG If 

tions 69 Modeling and Simulation of PCS 
Room lTU 81 Radio Systems 

Room lTU 81 

------.---- ---

Thursday, May 27 

Tutorials and Workshops 

900am-1230pm 

Tutoriall 
ITU Standards: Processes for 
Standards Approvals 
Room lTU 81 

Workshop 2 
AII-Optieal Networks: Challenges 
Room CICG 1 

Workshop 3 
Advances in Satellite and Space 
Communication Technologies 
Room CICG If 

Tutorial2 
ATM Technology: Compatibility 
for Local and Wide Area Metro­
politan Networks 
Room lTU 82 

Tutorial 3 
Modeling and Simulation of 
Wireless Communications 

Room ITU CI 

Tutorial 5 
Global System for Mobile Com­
munications (GSM) 
Room CICG fff 

Tutorial 6 
Telecommunications Manage­
ment Network (TMN) and Sub­
network Management 
Room lTUA 

Tutorial 8 
Fiber to the Home 
Room CICG IV 

Tutoriall0 
Adaptive Antennas and Equaliza­
tion in Wireless Systems 
Room ITUC2 

200 pm 530 pm 

Workshop 1 
Error Performance Specifications 
for Digital Transmission Systems 
Room lTU 81 

Workshop 2 
(Continuation) 

Workshop 3 
(Continuation) 

Tutorial 2 
(Continuation) 

Tutorial4 
Radiowave Propagation Measure­
ments and MOdeling for Personal 
Communications 
Room lTU CI 

Tutorial5 
(Continuation) 

Tutorial 7 
Intelligent and Integrated 
Management of Messaging Net­
works 
RoomlTUA 

Tutorial 9 
High-Speed Data Communica­
tions over the Local Cable Net­
work Room CICG IV 

Tutonalll 
Intelligent Networks 
Room lTU C2 

B
IB

LI
O

TH
E

Q
U

E
  D

U
  C

E
R

IS
T



Tutorials 
Thursday, May 27, 1993 
Morning or/and afternoon 

TUTORIAL 1 Room ITU BI 

9 am - 12:30 pm 

ITU Standards: Processes 
for Standards Approvals 

Dr. T. Irmer, ITU Telecommunica­
tion Standardization Bureau 

This timely tutorial will introduce the par­
ticipant to the process by which the Inter­
national Telecommunication Union (ITU) 
sets telecommunication standards to 
which both suppliers and users of equip­
ment agree to adhere. It will provide both 
the novice and the experienced engineer 
with vital insights into the standard set­
ting process. 

TUTORIAL 4 Room ITU CI 

2 pm - 5:30 pm 

Radiowave Propagation 
Measurements & Modeling 
for Personal Communications 

Dr. D. Devasirvatham, Bellcore 
Prof. T.S. Rappaport, Va. Polytech 

Radiowave propagation profoundly af­
fects the architecture and performance of 
personal and mobile radio com­
munication systems. This tutorial will 
cover the measurement and modeling of 
time dispersion, short-term variability, 
path loss, spatial inhomogeneity, angle 
of arrivai, and frequency dependence. 

TUTORIAL 2 Room ITU 82 

9 am - 5:30 pm 

ATM Technology: Compatibi­
lit Y for Local and Wide Area 
Metropolitan Networks 

Dr. J.F. Mollenauer, Technical Stra­
tegy Associates 

This tutorial will cover applications, stan­
dards, and technology for Asynchronous 
Transfer Mode (ATM) networks. The ap­
plication of ATM to wide-area networks in 
the Broadband Integrated Services Digital 
Network (B-ISDN) will also be discussed. 
Implementation issues will be addressed, 
both from the technical and from the 
marketing viewpoint. 

TUTORIAL 5 Room CICG III 

9 am - 5:30 pm 

Global System for Mobile 
Communications (GSM) 

Prof. A.K. Kakaes, George 
Washington Univ. 

The pan-European system for digital cel­
lular communications, GSM, is currently 
being put into operation, capping a de­
cade-long development of the GSM stan­
dard. This tutorial will explain the funda­
mental aspects of GSM in a manner to 
make the "big picture" clear and enable 
the participant later to read and under­
stand the necessary details. 

TUTORIAL 3 Room!rU CI 

9 am - 12:30 pm 

Modeling and Simulation of 
Wireless Communications 

Prof. K. Shanmugan, Univ. Kansas 
Dr. P. Balaban, AT& T Bell Labs 
Prof. T.S. Rappaport, Va. Polytech 

Radio is emerging as a prime media for 
inhouse communications as weil as for 
mobile communications. This tutorial will 
provide a systematic treatment of the 
modeling and simulation of such wireless 
communication systems. 

TUTORIAL 6 Room ITU A 

9 am - 12:30 pm 

Telecommunications 
Management Network (TMN) 
and Subnetwork Management 

Dr. V. Sahin, NEC America 
Dr. S. Aidarous, Bell North. Res. 

The Telecommunications Management 
Network (TMN) provides a framework for 
interconnecting various components in a 
telecommunications environment via a 
common architecture and standardized 
protocols and interfaces. This tulorial 
will explain interworking strategies for 
TMN networks that allow network provi­
ders to deploy network elements and 
operations systems in a multi-vendor 
environment. 
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TUTORIAL 7 Room ITU A 

2 pm - 5:30 pm 

Intelligent and Integrated 
Management of Messaging 
Networks 

Dr. R. Ananthanpillai, AT&T Bell 
Labs 

This tutorial will address management is· 
sues lor a globally distributed electronic 
messaging network with emphasis on 
management 01 the processing nodes. 
The integrated and intelligent managing 01 
the message application and its process· 
ing node within a complex system 01 net· 
work elements will be addressed. 

TUTORIAL 10 Room ITU C2 

9 am - 12:30 pm 

Adaptive Antennas and 
Equalization in Wireless 
Systems 

Dr. J.H. Winters, AT&T Bell Labs 
Dr. J. Salz, AT&T Bell Labs 

This tutorial will explain how antenna di· 
versity and equalization can be used to 
overcome multipath lading, dispersion 
due to Irequency·selective lading, and in· 
ter·user Interference. Practical implemen· 
tation 01 these techniques in systems 
such as IS·54, GSM and PCS will be 
stressed. 

TUTORIAL 8 Room CICG IV 

9 am -12:30 pm 

Fiber to the Home 

Dr. P.W. Shumate, Jr., Bellcore 

This tutorial examines the key issues 
(including architectures, costs, powering, 
video alternatives, and evolution strategies) 
involved in residential "Iiber·in·the·loop" as 
part 01 the development 01 the luture liber 
loop inlrastructure lor B-ISDN. Because 01 
lalling costs attributable to new and uncon­
ventional architectures, liber has become 
competitive with copper lor narrowband 
telephony and/or cable television. 

TUTORIAL 11 Room ITU C2 

2 pm - 5:30 pm 

Intelligent Networks 

Prof. B. Jabbari, George Mason 
Univ. 

This tutorial will examine the key issues 
in Intelligent Networks (INs) and explain 
the rationale behind various IN ar­
chitectures. IN lunctional components 
will be reviewed in the context 01 different 
releases 01 the AIN and CCITT CS 
together with hardware and software rea­
lizations. Implementation plans lor a num­
ber 01 telecommunication IN networks 
throughout the world will be presented. 

TUTORIAL 9 Room CICG IV 

2 pm - 5:30 pm 

High-Speed Data Communi­
cations over the Local Cable 
Network 
Dr. N.A. Zervos, AT&T Bell Labs 

Bandwidth·ellicient digital signaling and 
submicron VLSI technology enable very 
high speed (1.5 Mb/s) data transmission 
over local subscriber loops. This tutorial 
will cover the transmission, reception, 
and coding techniques that are currently 
being introduced worldwide in the HDSL 
and asymmetric DSL (ADSL) systems lor 
local-Ioop data communications. 
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Workshops 
Thursday, May 27, 1993 
Ali day or afternoon 

WORKSHOP 1 Raam ITU BI 

2 pm - 5:30 pm 

Error Performance Specifi­
cations for Digital Transmis­
sion Systems 

CCITT Draft Recommendation G.82x, 
"Error performance parameters and 
Objectives for international, constant bit 
rate digital paths at or above the primary 
rate" (1544 or 2048 kbit/s) is expected ta 
be adopted in June 1993 and will apply ta 
ail line and radio transmission media. 
G82x supplements existing CCITT 
Recommendation G.821 that applies ta 
the basic rate (64 kbit/s) but introduces a 
new set of performance criteria and more 
stringent oblectives. 

This workshop will provide a forum for 
presentation of this important new stan­
dard and for discussion of the various 
application issues that arise in connec­
tian with G.82x. 

Organizer: 
Dr. Ferdo Ivanek, Communications 
Research 

Speakers: 
F. Ivanek 
F. Coening, Wandel & Goltermann 
M. Bonnifait, France Telecom 
Dr. H.-J. Thaler, Siemens 
Dr. M. Stojkovic, Intelsat 

WORKSHOP 2 Raam Ciel, 1 

9 am - 5:30 pm 

AII-Optical Networks: 
Challenges 

Recent advances in such optical techno­
logies as wavelength-division multiplex­
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