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What is IEEE elLearning Library Now ?

= JEEE elearning Library&t?
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= € IEEE

IEEE 802.11n PHY: Throughput,
Robustness, and Reliability
Enhancements to WLANs
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A course by Eldad Perahia
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IEEE elLearning Library : Course Features (£t ol £4)

= LMS (Learning Management System)
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You do not have permission to add a new discussion topic for all participants.

Discussion Started by Group Replies
Welcome to IEEE el earning Steve Welch 13
1IEEE Reqgion 8 el earning Discussion m Steve Welch 4

@ @lEEE Authorized Dealer in Korea _j oy il



IEEE elearning Library : Course Features (=t ol €4)

= CEU (Continuing Education Units)
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IEEE elLearning Library : Course Features (£t ol £4)

= Certificate (&+&3%)

< IEEE
CERTIFICATE of COMPLETION

This is to certify that

Emily Nilsson-Csernica

has completed the tutorial

Biometrics Solutions for Security and Authentication

19 April 2010
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IEEE elLearning Library : Subject
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IEEE Standards
Microwave Theory and Techniques
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Antennas and Propagation
Bioengineering Nanotechnology

Communications Photonics and Electro-Optics
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= Computational and Artificial Intellige
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nce Ll Rellablllty
®  Computing = Robotics and Control Systems
— Software Engineering = Signal Processing and Analysis
= Engineering Profession = Smart Grid
= Fields, Waves and Electromagnetics ® Sustainable Green Engineering
= Free Tutorials = Vehicular Technology
http://ieee—elearning.org/
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IEEE elearning Library — New Series

National Electric Safety Code (NESC)
Design of Integrated Circuits
Fiber Optic Applications
Pioneers in Photonics
Green Engineering
Smart Grid

Electric Applications
Biometrics

RFID
Telecommunications
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R IEEE
A Primer on Clustering: 1. Models and Algorithms menu | glossary[ help

Course Introduction

A Primer on Clustering: I. Models

and Algorithms

A course by Jim Bezdek

IEEE
Computational
intelligence
Society

Click here to download a set of course notes.

& 1es 00 O £3

© Deivering full tex: access 10 the werld s kighes: quality technical
IEEE Xplore:  cemiiemzesaeress ) IEEE
I El DIGITAL LIBRARY

IEEE Xplore*
- @ e B i

~ourse note

P4

O

25,714 documents

Course Summary / Key Points

H-EDCA: QoS-based High Performance Media Access Control for IEEE
802.11e WLANs" | Preferences | Search Tips
Ben-ye Chang and Jyh-Woei Cha

Deprme o Capue Sce & it Egirrng
Chapang Uvrsy o Tciniogy )
Course Summary Key Points ’ m.; f;‘"fﬂmgzi s

+ Provided e descrpon of slons o Gt podems P 4364 B0 4525

X s Fac 8430375

+ Examined cross ayerissues and Difsery and 802.11 Inferacions

.
‘Bundie Protocol.

Related IEEE Expert Now Titles Include:
o Inoducton o Wirekess Ac-oc Nebvorks by Kayoun (Kathy) Sohvabi
o Wiekess OFDM by Nlxander Hamovich
+ Iniroduction o IEEE 802 by Todor Cokiev
+ infroduction fo IEEE 802.11 by Todor Cooklev
+ Intodction fo IEEE 802.15 by Todor Cookiev
+ Infoduction fo IEEE 802.16 by Todor Cooklev
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IEEE elLearning Library & [EL #5HEF 7582

1. [ELY 2L Interface N8 2. |EEE Conference®l

UHE AEE

IEE E X IOreL Delivering full text access to the world's highest quality tchnical IEEE
p literature in engineering and technalogy 4
DIGITAL LIBRARY

Search 2,825,714 documents

Advanced Search | Preferences | Search Tips

@ @lEEE Authorized Dealer in Korea _j oy il



IEEE elLearning Library & [EL #5HEF 7582

. Y% Conference2t QiEtEl FM2 AlmS
|EL EEE eLearning Library

IEEE Xplore- |

DIGITAL LIBRARY

Advanced Search | Prefer

[ e - | IEEE Xplore* | ]

DIGITAL LIBRARY
Browse > Educational Courses > IEEE 802.11N Physical Layer Advanced Search | Preferences | Search Tips

IEEE 802.11N Physical Layer I

Perahia, Eldad ; i i
Sl’o“._ = = X
=] Presented at : Globecom GlobeCom Worksho

ABSTRACT

IEEE 802.11n PHY: Throughput, Robustness, and Reliability lossz help @ IE E E

Enhancements to WLANs
Course Summary

References pnce Workshops, 2004.

The IEEE802.11n
standard will enable a
new class of
consumer and
enterprise products
utilizing wireless LAN
connectivity that is
ten times faster than

+ |EEE P802.11n™/D3.0 A
is feasible with the —
current IEEE802.11a/b/g standards. This tutorial « |EEE Standard 802.11-2007
will provlde a comprehensive overview of the ————— 583

E Layer (PHY) technology in the p802.11
draft standard. The conrse will beain with an
S—

« |EEE 802.11-02/798, "Draft PAR for High Throughput s

y group’

« IEEE 802 02, “Usage Models’

« |EEE 802 )3/813, “802.11 T

unctional HQP‘L‘NPJ“\PFH‘-T imework of WLANs and
WLANs standard

lay with respect to
)3/940, “TGn Channel Models' existing technologies
oduces and compares

« |EEE 802.11

03/814, “IEEE 802.11 TGn Comparison Criteria

« |EEE 802.11

« Alamouti, S., "A Simple Transmit Dive
munications,” IEEE JSAC

Tec bnqwkr.
Co 8, Oct. 1998

« Gallager, R, “Lo
Information Theor
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IEEE elLearning Library : Update

ol 0ICH E2 2| IEEE CONFERENCE =34 Xtl& I}
800+ Annual IEEE Conferences

Catalog Size
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A Primer on Clustering: I. Models

A Pri
Course Introduction
and Algorithms
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-

A course by Jim Bezdek

Click here to download a set of course notes.
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IEEE Xplore

DIGITAL LIBRARY

® ADCH
Beta

Advanced Search | Preferences | Search Tips

Journals & Magazines
Conference Proceedings
Standards

Books

Educational Courses

Technology Surveys

» Standards

Search

IEEE Xplore:.. |

—

e world's highest quality technical
ing, computer science, and electronic

DIGITAL LIBRARY 4
Advanced Search | Preferences | Search Tips

MY SETTINGS ¥ CART

Browse Educational Courses

) * Books
dings

+ Education Courses

Broiwes:

+ Popular
BROWSE ALPHABETICALLY:

A |B|[€C€| D E|IF||G][H||TI||3||K[[L|IM

N||O||P||@Q|R
OR... BROWSE BY KEYW(EIY Title [ By SUbjECt
Enter keywords or a uniqu|

Aerospace

Bioengineering

Communication, Networking & Broadcasting

by Bezdek,James C.§  Components, Circuits, Devices & Systems
Computing & Processing (Hardware/Software)

» A Software Design i e s E
By Besndiction I Engineered Materials, Dielectrics & Plasmas

| Engineering Profession

6 Results Returned for "

» A Primer on Cluster

Fields, Waves & Electromagnetics

General for Engineers (Math, Science & Engineering)
Geoscience

Nuclear Engineering

Photonics & Electro-Optics

Power, Energy, & Industry Applications

Robotics & Control Systems

Signal Processing & Analysis

Transportation
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Browse Educational Courses

Aerospace

Bioengineering

Communication, Networking & Broadcasting
Components, Circuits, Devices & Systems
Computing & Processing (Hardware/Software)
Engineered Materials, Dielectrics & Plasmas
Engineering Profession

Fields, Waves & Electromagnetics

30 Results Returned in Communication, Networking

» Advanced Protocols for Wireless Ad-hoc Net

IEEE Xplore:.. |

DIGITAL LIBRARY

Advanced Search | Preferences | Search Tips

Browse > Educational Courses > Advanced Protocols for Wireless Ad-hoc Networks

MY SETTINGS ™

Advanced Protocols for Wireless Ad-hoc
Networks

Abstract Access
Course

Subject Areas
Keywords

(B8] prnt

(=] Ema

Sohrabi, Kathy

by Sohrabi, Kathy

» Applications of Neural Networks for RF Desig

Sponsored by : IEEE Vehicular Technology Society
Presented at : Vehicular Technology Conference (VTC)
ISBN : 0-7803-9656-1

Publication Date : Feb-2006

Run Time : 1:00:00

ABSTRACT

by Zhang, Q.J. Gupta, K.C.

This is a 2-part course. The Advanced Protocols for
Wireless Ad-hoc Networks will illustrate that in Ad-

&IEEE Authorized

Hoc networks where there is no underlying fixed
infrastructure, tasks such as network self-
organization, mobility management, adaptive route
detection for unicast and multicast applications, and
provisioning of Gateway functionality to
interconnect the ad-hoc network to the rest of the
Internet space must be handled according to rules
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Advanced Protocols for Wireless Ad-hoc
Networks

l"_:“ Cmad 1§| Prnt

Sohrabi, Kathy

ISponsored by : IEEE VVehicular Technology Society
Presented at: \VehicularTechnolegy Conference (VTC)
ISBN : 0-7803-9656-1

Publication Date : Feb-2006

Run Time : 1:00:00

ABSTRACT

his is 3 2-part course. The Advanced Protocols for
Wireless Ad-hoc Networks vill illustrate that in Ad-
Hoc networks where there is no underlying fixed

infrastructure, tasks such as network self-

detection for unicast and multicast applications, and
provisioning of Gateway functionality to

interconnect the ad-hoc network to the rest of the
Internet space must be handled according to rules
hat are unique to the ad-hoc nature of the system. Topics related to
of QoS at various network |layers vill also be discussed, vith emphas
layers 2, 3, and 4 of the network, We vill investigate the performancd
protocols in terms of their level of scalability to different sizes, and t
loads. Topics of security vill also be discussed.

EDUCATIONAL COURSE SUBJECT AREAS

P : . 7 Click here to download a set of course notes.
Communication, Networking & Broadcasting TR

Advanced Protocols for Wireless
Ad-Hoc Networks

An Expert Now |EEE course
by Kathy Sohrabi

Sponsored by the |EEE Vehicular
Technology Society

Conecting the Mobile Wodks
VEHICULAR TECHROLOGY

Click here for a navigation tutorial.

| v

(A | @

KEYWORDS

INTRODUCTION

o (O >

EANDWIDTH PAUSE AGAIN  PLAY

80211
Denial of Service Differentiated Services DiffServ Distance Vector Multicast
Routing Protecol algorithm Extensible Authentication Protocel InternetGroup
Management Protocol Integrated Services IP Security Intercept Multicast

Access Point CoreBased Treerouting Delay Tolerant Networking
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Introductory —

12

g
i, 3 Course Summary / Key Points

MAP

Key: & Learning Object @M ContentPage W Hands-On Lab Course Summary /Key Points

+ Provided in depth descripon of solutions for different problems.

+ Discussd =TT 2 A =@
umiir,\ m“. %GFH' RN R e |

ADVANCED PROTOCOLS FOR WIRELESS AD-HOC NETWORKS

- - 9 Introduction

&, Advanced Protocols for Wireless Ad-Hoc Networks
A World View for Wireless Ad-Hoc Networks and The Internet
& Motivation
& Motivation ... continued anc ed Pr(]
& Multicast Routing “ e e
& Multicast Routing - Intro A d - H ﬂ the operation o such b dmlmob needed to dlow m(-mp::T:

between the wireless and wire-ine paradigms such that we wil receive good perormance

Exami
Bundee N Course Transcript

World View for Wireless Ad-Hoc Networks and the Internet

In an earer introductory tutorial we iscussed the operation of standalone, MANET, and
wireless MESH networks. The mobile Ad-hoc networks and MESH networks in particular are:
typically deployed in scenarios that require intemetworking with the larger Intemet. This

& IGMP - Intemnet Group Management Pratocol Foxhe e
& Multicast Group Structures - Trees A Motivation
& Multicast Routing - Delivery Structure Setup An Expert Now |E e e e o o i e e

reason we need 1o support intercperabilty between diferent routing aigoritms. We aiso

el e 2 by Kathy Sol o o T e
& MANET Multicast Rauting Pos oty cons ek bdaris 8 8 o saue s s o be s, Aso
& MAODY - Group Membership via the Group Leader

some applicatons require group nteraction. Examples inchude voice and other applications
that provide situational awareness. For this reason we need to support muticast routing. We
need fo support multicast routing over different fxed and wireiess domains. Quaity of Service:
‘guarantees for various applications also needs 1o be supported. Intemet Quality of Service

Sponso N the |Eee
Techn ¢ Society

Comenting e Mobile Wonkd
VEHICULAR TECHROLOGY

Click e for a navigation tutorial.

INTRODUCTION NDWIDTH
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Introductory
fEnEeEr on Clustering: 1. Models and Algorithms | menu | glossary| help | @ l E E E

Course Introduction

Jim Bezdek

Professor

Jim received the BS in Civil Engineering from U. of Nevada (Reno, 1969); and the PhD in Applied
Wathematics Cornell University, 1973. Jim's interests include woodwaorking, optimization,
motorcycles, pattern recognition, fine cigars, fishing, image processing, computational neural
networks, blues music, and clustering in very large data sets. Jim is past president of NAFIPS,
IFSA and the IEEE NNC (aka CIS), is the founding editor of the Int'l. Jo. Approximate Reasoning
and the |EEE Transactions on Fuzzy Systems, is a fellow of the |IEEE and IFSA, and is a recipient of
the [EEE 3rd Millennium, IEEE Fuzzy Systems Pioneer and |EEE Frank Rosenblatt medals.

QP 205 (00O £3
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Multicast Routing - Delivery Structure Setup

« Distance Vector Multicast Routing Protocol
- Distance Vector algorithm
- Source based multicast trees

- Efficient for dense topologies

+ MOSPF ||

Fixed Internet - Multicast Forwarding

the right direction

PRESENTATION
SESSION
— R —_—
TRANSPORT

Professional audio

NETWORK

| | | |
animation
PHYSICAL

« The Router, which has multiple interfaces, must determine where the
o multicast routed packet must go based on the interfaces over which it

]

Lecture

« The process of forwarding the multicast traffic over the multicast tree in 4]

* Physical Layer
- Secure waveforms
- LPI/LPD

- Anti Jamming

* Link Layer

- Link by link encryption (as opposed to end to end security)

- Authentication and association with the local network’s MAC/Link
*802.11 examples
* Network Layer

- Securing MANET Routing

graphics

@ @lEEE Authorized Dealer

° |E|AE BEIHRL

_;_ KITIS Info. Company

in Korea



$IEEE

REAL-TIME COMPUTER SYSTEMS WITH APPLICATIONS | SYSTEMS CONCEPTS

A system is a mapping of a set
of inputs into a set of outputs.

Computer System

Lecture

Notebook

A system with n inputs and m outputs.

[X] Hotebook

real-time computer system

with applicationsg|

Systems Concepts
We start with the concept of a system. In the traditional systems engineering sense a system is a black box with & num

workings of the system are not a concern to us right now but later on we'll study these in some detail. Some of the tra
may apply to real-time systems engineering but not all of them will.

Copyright Information

Text caption

Clear | Save Note
EXEfe) >

CEXIT
Y STEMS WITH APPLICATIONS | TYPES OF DEADLINE SATISFACTION

Click buttons to view definiti

Soft Firm

Copyright Information
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Glossary

GLOSSARY
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AP MOSPF

CBT NAT

DiffServ ODMRP

o0ssar ererence

DTN PUMA o - : - ; - - - -

DVMRP QoS

EAP RADIUS PUMA: Protacol for Unified Multicast through

{GMP ssiD Announcements \

IntServ SSL

IPSec STA

WEP

LPI/LPD il ‘ Resources

MAODV WPA

MobilelP
Multicast Routing P
[1] Xiang Chen and Jie Wu, "Multicasting Techniques in Mobile Ad Hoc Networks", in

= The Handbook of Ad Hoc Wireless Networks, CRC Press, Inc., pp 25-40, 2003, ISBN:
(A < @ @ @ z @ @ E‘ E > @ conrd 0-8493-1332-5.

EANDUWIDTH LEARNING

[2] Wikipedia list for multicast routing:
http://en.wikipedia.org/wiki/Ad_hoc_protocol_list¥Multicast

Mobility Management
[3] Charles E. Perkins, "Mobile Networking Through Mobile IP", IEEE Internet
Computing Magazine, Volume 2, January 1998, pp. 58-69.

[4] A.C. Snoeren and H. Balakrishnan, "An End-to-End Approach to Host Mobility, " in
Proc. MOBICOM, Boston, MAC 2000, pp. 155-166.

[5] F. Vakil et al.,"Supporting Mobility for TCP with SIP", IETF Draft, work in progress.

[61 T, Kwon et al., "Mobility Management for VolIP Service: Mobile IP vs. SIP,* | FEF Lj

v

- (- gy (B (>

@) COMPLETE
LEARNING MODE BACK FRAUSE AGAIN FLAY

EANDWIDTH
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Post-Test

Question 1 of 10:
Which 802.11 standard is concerned with QoS issues? What is the main method of implementation of QoS?

B. O g Question 3 of 10:

True or False: Mcbile IP has four major components: It provides a static home address to a node that identifies a host permanently. There is
C.ON also a care of address ThlS isa vanable address and changes as the host moves from nelwork to network Maobile IP’s home agent is

responsible for red

registration of the

IEEE
A. O True Course Assessment
B. O False Assessment

Assessment Results

Your score is 60%.

1f you've passed the assessment with a score of 70% or higher, you earned IEEE Continuing Education Units (CELs). Please register your
CEUs with IEEE.

If you did not pass, please take the assessment again. You are allowed three attempts to pass.
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CEU Register

IEEE

Course Assessment | ment | glossaryl help |

Assessment
Assessment Results

Your soore is 60%o.

If you've passed the assessment with a score of 70% or higher, you earned IEEE Continuing Education Units (CEUs). Ples ur

CEUs with IEEE.

If you did not pass, please take the assessment again. You are allowed three attempts to pass.

IEEE Expert Now CEU Registration Form

* IEEE elLearning
Library Main Menu

IEEE elLearning
Library Home

Tutorial Catalog

New Tutorials in
Development

Technical
Requirements

Call for Course
Authors

IEEE Society
Information

Complete the form below for IEEE Expert Now CEU Reqgistration.

* Learner Application for IEEE CEU's

1. Please select one of the following:

" Please register me for IEEE CEU's for this course (proceed to st
" Please do not register me for IEEE CEU's (skip to step 3)

2. Please provide your contact information for the IEEE CEQ

Course Title: |
please list all
course titles

Prefix:

First Name: |
Middle Initial:
Last Name:

|
Company: |
Title: |

" @lEEE Authorized Dealer in Korea
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VIDEO DEMO

= IEEE
TEEE B02.11n PHY: Throughput, Robustness, and Relobity i oy

Enpancements to WLANS
Coure Introduction

|EEE 802.11n PHY: Throughput,
Robustness, and Reliability
Enhancements to WLANs

A course by Eidad Perahia

|EEE
1 COMMUNICATIONS|
SOCIETY
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What is IEEE — Wiley eBooks Library ?

= JTEEE — Wiley eBooks Librarygt?

IEEE-Wiley Presso|N 2¥st= CIME 5

OF 4009 11719 eBookEZ 22212 53 N33}
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IEEE — Wiley eBooks Librarye| =2 =4

@ |EEE Computer Society? John Wiley & Sons, Inc. Partnership
@ IEEE XploreE B9 ©1&2 & A= IEEE-Wiley2l 400°1 WA Title
@ O NEMCS=Z o 4072 eBook Title Ft

@ title, subject, keyword & relevant chapters& &°i HEHM

® IELY SLotH MPSE T FHHMS

® SMN#AM SUserz M&
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IEEE — Wiley eBooks Library2| Content

o The library includes :

- Practical Handbooks

- Introductory and Advanced Texts
- Reference Works

- Professional Books

+ Leading titles include :

- CMOS : Circuit Desing, Layout, and Simulation
- Stuff you Don’ t Learn in Engineering School

- Maintaining Mission — Critical Systems in a 24/7
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Cutting-edge : 1. Z[H 2. €A

@ @IEEE Authorized Dealer in Korea _“lﬁlcﬁﬁﬁﬂﬁm

— KITIS Info. Company



IEEE — Wiley eBooks Library : Subject

1.
2.
3.
4.
5.
6.
7.
8.
0.

Communication, Networking & Broadcast Technologies (80 Titles)
Components, Circuits, Devices & Systems (58 Titles)
Fields, Waves & Electromagnetics (65 Titles)
Power, Energy & Industry Applications (44 Titles)
General Topics for Engineers (35 Titles)
Computing & Processing (36 Titles) -
Signal Processing & Analysis (36 Titles) 1 7 s u bj e c t
Robotics & Control Systems (17 Titles) - = sk i
Photonics & Electro-Optics (10 Titles)
. Bioengineering (10 Titles)
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