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REGION NEWS

m NORTHEASTERN
UNITED STATES
M Student branch at New York
City College of Technology forms
IEEE Women in Engineering
(WIE) affinity group.

m SOUTHEASTERN
UNITED STATES

W Student branch at Florida
Atlantic University, Boca Raton,
forms IEEE Power & Energy
Society chapter.

M Student branch formed at Florida
Polytechnic University, Lakeland.

W Student branches at University of North
Carolina, Charlotte, and University of
Virginia, Charlottesville, form chapters of
IEEE Power & Energy Society.

m CENTRAL UNITED STATES
M Central Illinois Section forms
IEEE Young Professionals (YP)
affinity group.

W Student branch at Saginaw
Valley State University, University Cen-
ter, Mich., forms IEEE Industry Applications
Society chapter.

M Southern Minnesota Section forms IEEE
YP affinity group.

m SOUTHWESTERN UNITED
STATES
M Central Texas Section forms
chapters of IEEE Computer and
IEEE Engineering in Medicine and
Biology societies.

M Student branch at University of Texas, San
Antonio, forms IEEE Ultrasonics, Ferroelec-
trics, and Frequency Control Society chapter.

m WESTERN UNITED STATES
M San Fernando Valley (Calif.)
Section forms IEEE Robotics and
Automation Society chapter.

W Student branch at Washington

State University, Vancouver, forms IEEE

Industry Applications Society chapter.

H3al CANADA
W Montreal Section forms chap-
7 ters of IEEE Consumer Electronics
Society and IEEE Nanotechnol-
ogy Council.

m EUROPE, MIDDLE EAST,
AND AFRICA
M Student branch formed at
Bahrain Polytechnic, Isa Town.
M Egypt Section forms IEEE Technology and
Engineering Management Society chapter.
M Student branch at German University,
Cairo, forms IEEE Robotics and Automation
Society chapter.
M Italy Section forms chapters of IEEE
Broadcast Technology, IEEE Consumer
Electronics, and IEEE Dielectrics and Elec-
trical Insulation societies.
M Student branch at University of Pavia,
Italy, forms IEEE Microwave Theory and
Techniques Society chapter.
M Student branch formed at Al-Zaytoonah
University, Amman, Jordan.

W Student branch formed at Gulf University

for Science and Technology, Mubarak Al-
Abdullah, Kuwait.

M Student branch formed at Lebanese
University, Beirut.

M Student branch formed at Muscat
College, Oman.

M Student branch formed at Shaheed
Zulfikar Ali Bhutto Institute of Science
and Technology, Karachi, Pakistan.

W Student branch at National Research
University of Electronic Technology, Zele-
nograd, Russia, forms IEEE Engineering in
Medicine and Biology Society chapter.

M Saudi Arabia Section forms IEEE WIE
affinity group.

M Tunisia Section forms IEEE Control
Systems Society chapter.

M Student branch at National Engineering
School of Tunis, Tunisia, forms [EEE Power
& Energy Society chapter.

M Student branch at Karadeniz Technical
University, Trabzon, Turkey, forms IEEE
WIE affinity group.

M Student branch formed at Sakarya
University, Turkey.

[0 LATIN AMERICA

M Student branch formed at
Universidad Tecnolégica Nacio-
nal, San Nicolas de los Arroyos,

Argentina.
M Student branch at Universidade Federal
de Campina Grande, Brazil, forms IEEE
Power & Energy Society chapter.
M Student branch at Universidade de
Brasilia forms chapters of IEEE Communi-
cations and IEEE Power & Energy societies.

M Student branch at Universidade Fed-
eral do Rio de Janeiro forms IEEE Power &
Energy Society chapter and IEEE WIE affin-
ity group.

M Student branch at Londrina State
University, Brazil, forms IEEE Robotics
and Automation Society chapter.

M Student branch at Universidad de
Concepcion, Chile, forms IEEE Engineering
in Medicine and Biology Society chapter.

M Student branch at Escuela Tecnoldgica
Instituto Técnico Central, Bogot4, forms
IEEE WIE affinity group.

M Student branches formed in Colombia
at Comfenalco Technological University
Foundation, Cartagena, and Universidad
Santo Tomis, Bucaramanga.

M Student branch at Universidad del
Norte, Barranquilla, Colombia, forms
IEEE Engineering in Medicine and Biology
Society chapter.

M Student branch at Universidad Tec-
nolégica Centroamericana, Tegucigalpa,
Honduras, forms IEEE Power & Energy
Society chapter.

M Mexico Section forms IEEE WIE affin-
ity group.

M Student branch formed at Instituto
Tecnolégico de Ciudad Victoria, Mexico.

M Student branch at University of Guanajuato,
Mexico, forms IEEE Photonics Society chapter.
M Student branches formed in Peru at
Universidad Nacional Agraria de la Selva,
Tingo Maria, and Universidad del Paci-
fico, Lima.

M Student branch at Universidad Nacional
de Ingenieria, Lima, forms IEEE Engineering
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in Medicine and Biology Society chapter and
IEEE WIE affinity group.

M Student branch at Universidad Peruana
de Ciencias Aplicadas, Lima, forms IEEE
Communications Society chapter and IEEE
WIE affinity group.

m ASIA AND PACIFIC
M Student branch at Bangla-
desh University of Engineering
and Technology, Dhaka, forms
IEEE WIE affinity group.

B Student branch formed at Shahjalal Uni-
versity of Science and Technology, Sylhet,
Bangladesh.

M Beijing Section forms IEEE Biometrics
Council chapter and IEEE YP affinity group.

N Harbin (China) Section forms chapters
of IEEE Geoscience and Remote Sensing
and IEEE Vehicular Technology societies
and IEEE WIE affinity group.

M Nanjing (China) Section forms IEEE
Vehicular Technology Society chapter.

M Student branch at University of Chinese
Academy of Sciences, Beijing, forms IEEE
WIE affinity group.

M Student branch at Wuhan University,
China, forms IEEE Geoscience and Remote
Sensing Society chapter.

B Student branches formed in India at
Amity School of Engineering and Technol-
ogy, Bennett University, Christ College of
Engineering and Technology, D.Y. Patil
School of Engineering Academy, Jawaha-
rlal Nehru Technological University, JCT
College of Engineering and Technology,
Keshav Memorial Institute of Technology,
Marri Laxman Reddy Institute of Tech-
nology and Management, PPG Institute

of Technology, Punjabi University, R.L.
Jalappa Institute of Technology, Sasi Insti-
tute of Technology and Engineering, SCAD
College of Engineering and Technology,
Surya Engineering College, Vaigai College
of Engineering, Velagapudi Ramakrishna
Siddhartha Engineering College, and Vetri
Vinayaha College of Engineering and
Technology.

B Student branches in India at Bishop
Jerome Institute, Guru Nanak Institute of
Technology, KCG College of Technology,
Maharaja Agrasen Institute of Technology,
Nitte Mahalinga Adyanthaya Memorial
Institute of Technology, Sastra Univer-
sity, and Sri Jayachamarajendra College of
Engineering form IEEE WIE affinity groups.
W Student branches in India at ABES, Col-
lege of Engineering Trikaripur, Mar Base-
lios Christian College of Engineering and
Technology, and Sastra University form
IEEE Power & Energy Society chapters.

N Indonesia Section forms IEEE Electron
Devices Society chapter.

B Student branch formed at University of
the Ryukyus, Nishihara, Japan.

W Student branch at National University
of Malaysia, Bangi, forms IEEE Electron
Devices Society chapter.

B Student branch formed at Habib Univer-
sity, Karachi, Pakistan.

B Changwon (South Korea) Section forms
IEEE Industrial Electronics Society chapter.
M Sri Lanka Section forms IEEE Industry
Applications Society chapter.

W Thailand Section forms IEEE WIE affin-
ity group.
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BRIEFINGS

Medal of Honor
Goes to Immink

LIFE FELLOW Kornelis

A. Schouhamer “Kees” Immink
will receive the 2017 IEEE
Medal of Honor “for pioneering
contributions to video, audio,
and data recording technology
including compact disc, DVD,
and Blu-ray.”

Immink joined Philips
Research Labs, in Eindhoven,
Netherlands, in 1968 and
conducted pioneering work on
optical videodisc recording. He
worked with Philips and Sony
in 1979 and 1980 to develop the
international Red Book standard,
which contains specifications for
all CD formats. He also has con-
tributed to the theory and devel-
opment of constrained codes, a
type of coding widely used in
data storage devices. The codes
accelerated the development of
magnetic, optical, and solid-
state data storage technologies.

His book Codes for Mass Data
Storage Systems [Shannon Foun-

dation, 1999] is recognized as an
authoritative source.

Immink left Philips in 1998 to
launch Turing Machines Inc., in
Rotterdam, Netherlands, which
focuses on novel coding technology
and signal processing for hard disk
drives and solid-state memories.

From 1994 to 2015 he was an
adjunct professor of mathematics
at the University of Duisburg-
Essen, in Germany. He also has
been a visiting professor at three
schools in Singapore: the Data
Storage Institute, Nanyang Techni-
cal University, and Singapore Uni-
versity of Technology and Design.

Immink, chair of the IEEE
Consumer Electronics Society’s
Benelux (Belgium, the Nether-
lands, and Luxembourg) chapter
for more than 15 years, has served
on the boards of governors of the
IEEE Consumer Electronics and
IEEE Information Theory societies.

In 2000 he was knighted by
Queen Beatrix of the Nether-
lands. He received a 2003 Tech-
nology and Engineering Emmy
Award from the U.S. National

Academy of Television Arts and
Sciences for his work on coding
optical formats.

The IEEE Foundation sponsors
the Medal of Honor. Immink is to
receive the award at the 2017 IEEE
Honors Ceremony, scheduled for
25 May at the Palace Hotel in San
Francisco. The ceremony is being
held in conjunction with the IEEE
Vision, Innovation, and Chal-
lenges Summit.

—Amanda Davis

Meet the 2018
President-Elect
Candidates

THE IEEE BOARD OF
Directors has nominated Fellow
Vincenzo Piuri and Life Fellow
Jacek Zurada as candidates for
2018 IEEE president-elect. The
candidate chosen in this year’s
annual election will serve as IEEE
presidentin 2019.

Piuri is a professor and former
chair of the information technology
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department at the University of
Milan and an honorary professor at
three other universities. His research
interests include intelligent systems,
machine learning, neural networks,
pattern recognition, and digital
architectures. Piuri has coauthored
four books on biometrics.

He was elevated to Fellow in
2001 “for contributions to neural

member of the Polish Academy of
Sciences and has been awarded
four honorary doctorates.

Zurada was 2014 vice president,
IEEE Technical Activities, and was
president of the IEEE Computa-
tional Intelligence Society in 2004
and 2005. He was editor in chief of
the IEEE Transactions on Neural
Networks from 1998 to 2003 and

MARCH

IEEE Region 9 meeting,
San José, Costa Rica

chaired the IEEE Technical Activi-
ties board’s periodicals committee
in 2010 and 2011. —A.D.

INSIDE

5G: The Future of
Communications Networks 6

network techniques and embedded
digital architectures for industrial
applications.” He is also a member
of IEEE-Eta Kappa Nu, the organi-
zation’s honor society.

Piuri was 2015 vice president,
IEEE Technical Activities. He was
IEEE Division X director/delegate
from 2010 to 2012 and president of
the IEEE Computational Intelli-
gence Society in 2006 and 2007.

IEEE Region 8 meeting, Stockholm

Jacek Zurada

IEEE Green Technologies

He has been editor in chief of Conference, Denver

the IEEE Systems Journal since 2013.
He has also served on the IEEE Pub-
lication Services and Products and
IEEE Technical Activities boards as

IEEE Region 5 meeting, Denver
How to Develop a Clear Vision for

well as several IEEE committees. Your Venture 9
Zurada is a professor and former IEEE Region 3 meeting, Charlotte, N.C.
chair of the computer engineering
department at the University of Lou- Meet the 2017 Class of 18 A P R | L
isville, Kentucky. He is also director IEEE Fellows

of its Computational Intelligence
Laboratory. His research focuses
on computational intelligence,
machine learning, and image and
signal processing. He has authored
or coauthored three books including
the textbook Introduction to Artifi-
cial Neural Systems. His research has
been cited more than 10,000 times.
He was elevated to Fellow in
1996 “for contributions to engineer-
ing education in the area of neural
networks.” He was elected a foreign

IEEE Infernational Conference
on Internet-of-Things Design and
Implementation, Pittsburgh

ONLINE

at theinstitute.ieee.org

IN MEMORIAM IEEE mourns the
loss of three of its members.

MEMBERS IN THE NEWS
Read about members who have
recently made headlines.

Vincenzo Piuri IEEE Region 7 meeting,

Windsor, Ont., Canada

IEEE International Conference
on Communications, Paris

Five Elected to the Board

THE IEEE ASSEMBLY in November elected five
officers to the IEEE Board of Directors for 2017. They
began serving their terms on 1 January. Four of the five
are serving their first terms [pictured left to right]: Samir
M. El-Ghazaly, vice president, Publication Services
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and Products; Mary Ellen Randall, vice president,
Member and Geographic Activities; William P. Walsh,
IEEE secretary; and John W. Walz, IEEE treasurer.

S.K. Ramesh [far right] was elected to serve a second
year as vice president, Educational Activities. —A.D.

IEEE Women in Engineering
Infernational Leadership
Conference, San Jose, Calif.

IEEE Vision, Innovation, and
Challenges Summit and IEEE
Honors Ceremony, San Francisco
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5G

The New

Wireless
Frontier

OPINIONS DIFFER WHEN
it comes to fifth-generation
wireless technology. Is it simply
an evolution of 4G or a radically
new communications network?
Some people are not waiting for
the debate to be settled. Wireless
carriers have started building 5G
networks in China, Japan, South
Korea, and the United States.

EEE BELIEVES 5G WILL BE TRULY REVOLUTIONARY.

It expects 5G will become the cornerstone of future wire-

less networks, enabling fundamentally new applications,

including the Internet of Things and connected cars. At

the same time, the technology is likely to provide broad-
band access to millions of users at a low price.

IEEE launched its 5G Initiative in December [see article,
right], concerned that 5G networks are being built before
issues such as interoperability and security have been
addressed. IEEE seeks to engage industry, academia, and
policymakers to work together to meet 5G’s challenges so the
technology’s full potential can be realized.

We ask IEEE Fellow Gerhard Fettweis, the initiative’s
cochair, about the impact 5G technologies will have in such
areas as education, sports, and transportation [p. 14].

The new technology also is expected to create opportuni-
ties for entrepreneurs and their startups. IEEE Fellow Joy
Laskar’s Maja Systems is one such venture [p. 15]. Laskar is
designing a platform to include a CMOS-based millimeter
wave transceiver with a built-in antenna to connect machines
wirelessly for 5G applications. Also included in this issue are
tips for launching your own startup [p. 9].

To help get you up to speed on 5G, we list resources avail-
able from IEEE, such as conferences and standards projects
under development [pp. 12-13].

This year The Institute celebrates its 40th anniversary.
We present the story of how this member publication
evolved from an IEEE Spectrum column in 1964 to a stand-
alone periodical in 1977 [p. 8].

And in her first column as IEEE president, Karen Bartleson
updates readers on the progress of IEEE’s strategic plan [p. 11].

This issue also presents the recipient of the 2017 Medal
of Honor, Kornelis A. Schouhamer “Kees” Immink, [p. 3],
winners of the 2016 IEEE election [p. 17], and those senior
members who joined the 2017 class of Fellows [p. 18].

Visit theinstitute.ieee.org for our latest content. To com-
ment on what you've read in this issue, email the editors:
institute@ieee.org —Kathy Pretz, editor in chief
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THE FUTURE OF
COMMUNICATIONS
NETWORKS

A new IEEE initiative is working to improve the
next generation of wireless BY KATHY PRETZ

— IFTH-GENERATION wire-
less technology is causing a lot
of excitement in the telecom-
munications industry, and dif-
ferences of opinions. Some
see 5G as the next evolution in wire-
less data communications, promising
higher bandwidth and data rates, with

significantly fewer transmission delays.

Others, however, say the technology
will be revolutionary, enabling a host
of new applications including human-
oid robots, connected cars, and the
Internet of Things, with its billions of
devices laden with embedded sensors.

Wireless carriers have started
building 5G networks even though
issues—like defining standards to
ensure interoperability and outlining
security requirements—are still being
worked out. How the first 5G networks,
expected to debut in 2020, will be built
is important because of the effect they
will have on cellular-based businesses
and multimedia services.

Concerned that vital issues aren’t
being addressed, the IEEE Future
Directions Committee, the orga-
nization’s R&D arm, in December
launched the IEEE 5G Initiative
(http://5g.ieee.org). Its purpose is
to engage industry, government, and
academia to work together and lay the
foundation so that the opportunities
envisioned for 5G can be realized. The
initiative is run by a steering commit-
tee and organized by working groups
that cover education, events, publi-
cations, standards, and other areas.
The IEEE Standards Association and
16 IEEE societies and organizational
units are participating.

“IEEE has a special role to play
because it’s a neutral organization,”
says IEEE Fellow Gerhard Fettweis, the
initiative’s cochair. “IEEE can collect
ideas and feedback about 5G from
operators, researchers, and govern-
ment regulators to understand the dif-

ferent proposals in the works, identify
any problems, and propose solutions.”
Fettweis is a professor at Technische
Universitdt in Dresden, Germany,

and a senior research scientist with
the International Computer Science
Institute, an independent nonprofit
in Berkeley, Calif.

“IEEE is in a unique position to
collect input from around the world
and contribute to the whole 5G
ecosystem,” adds Fettweis’s cochair,
IEEE Senior Member Ashutosh Dutta.

“That’s because among its societies and
regions are members who are experts
in signal processing, network commu-
nication, software engineering, anten-
nas, and other related technologies
covering all layers of a communica-
tion system. It’s a true global initiative.”
Dutta is a lead member of the AT&T
technical staff in Middletown, N.J.

”

NEW NETWORKS
Throughout the history of mobile
communications, data speeds have
jumped incrementally within each
generation of the network. That will
be the case with 5G as well, but much
more is expected of it, including
improved performance, capacity, and
speed, and a network that operates the
world over, no matter where or from
which device a user connects.

Carriers will be working to reduce
delays in transmission time. The 5G
latency is expected to be less than
1 millisecond; 4G networks have a
latency of 25 milliseconds. (Latency
is the amount of time it takes for
a packet of data to get from one
forwarding point to another.) Low
latency is particularly important for
such applications as self-driving cars
and robot-aided surgeries, where the
slightest delay in transmission time
could mean life or death.

But simply updating hardware and
software with the latest technologies

THEINSTITUTE.IEEE.ORG
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won’t be enough. The new networks
will need to handle billions of devices
expected from the Internet of Things
and other new applications. It must
provide connections that are 100 times
faster than current network speeds.
That’s where software-defined
networks (SDNs) and network func-
tions virtualization (NFV) fit in. They
support the flexibility and dynamics
of the growing number of advanced
terminals and intelligent machines
at the networks” edges. SDNs can
provide improved speeds and lower
latency while eliminating bottlenecks.
SDNs decouple hardware (that,
say, forwards IP packets) from
software (the control plane that
carries signaling traffic for routing
through network devices). Software
is executed not necessarily in the
equipment but maybe in the cloud
or in clusters of distributed serv-
ers. That means networks could be
built and reconfigured centrally in
an automated fashion, rather than
having network managers hop from

THEINSTITUTE.IEEE.ORG

device to device to make changes
manually, according to Dutta.

NFV is often paired with SDNs.
The concept uses CPU and resource
virtualization and other cloud-
computing technologies such as
orchestration, network slicing, and
mobile edge computing to migrate
network functions from dedicated
hardware to virtual machines run-
ning on general-purpose hardware.
NFV can boost speed, flexibility, and
efficiency when deployed with the
new services expected to be ushered
in by 5G. Components can be
upgraded to accommodate a service
provider’s needs.

SPREADING THE WORD

To help people get a better under-
standing of 5G and its capabilities as
well as uncover issues and concerns,
IEEE has been holding summits
around the world since 2015 (http://
www.5gsummit.org). Events have
been held in Canada, China, Den-
mark, Germany, India, and the

ﬁ

United States. More are scheduled
this year in Finland, Jamaica, Japan,
Morocco, Portugal, and elsewhere.
At the 5G summits, which are open
to anyone, experts discuss topics
such as applications for smart cities,
bandwidth limitations, network
architecture, management chal-
lenges, and the need for standards.
“We are working with each IEEE

region and section to bring these sum-

mits to their doorsteps,” Dutta says.
“Each country has different wireless
spectrums and resource allocations.”
The IEEE 5G Initiative is devel-
oping a road map to help carriers,
network operators, service providers,

and others find the best path forward.

The initiative aims to identify trends
in innovation and technology, as
well as report on research being
conducted in areas such as applica-
tion services, millimeter waves, the
mobile edge cloud, and security.
“Developed in conjunction with
the initiative’s working groups, the
road map will be a living document

with a clear set of accountable rec-
ommendations that will be updated
annually,” Fettweis says.

STANDARDS ARE A MUST
Companies including Cisco and
Ericsson have already unveiled NFV
infrastructures for 5G SDNs and the
IoT. South Korea hopes to intro-
duce 5G services in time for the
2018 Winter Olympics there, and the
European Union wants 5G mobile
broadband to be available around all
its major roads and rail links by 2025.
The dilemma with those projects
is that 5G standards have yet to
be developed. Several standards
bodies are working to create them,
but Dutta says he fears they might
overlook some fundamentals.

“They are focused on developing
the architecture and the requirements
but not on such things as the under-
lying technology aspects,” he says.

IEEE is well-positioned to
develop 5G standards, according to
Konstantinos Karachalios, managing
director of the IEEE Standards Asso-
ciation, in Piscataway, N.J. Nearly all
wireless communications, he notes, go
through the IEEE 802 suite of stan-
dards—which includes Ethernet and
Wi-Fi, the universal enablers of wireless
and localized Internet access. (See p. 13
for additional standards projects.)

“The IEEE 802 ecosystem will play
a central role in the next genera-
tion of connectivity,” Karachalios
says. “This technology has an impact
across most of IEEE’s technical soci-
eties and standards activities.

“IEEE wants to work together with
other groups to develop a vision for
how it can help connect the uncon-
nected and improve the connection
for those who already have one.”

One technology the initiative
is looking at, he says, is so-called
frugal 5G, which “will help those
who are still using 3G technolo-
gies to transition toward the next
generation of telecommunications in
an effective, interoperable, and stan-
dardized way that enables greater
innovation. We are also addressing
the impact of 5G technology based
on regional needs and requirements.

“We welcome others to join us to
solve some of the regulatory, tech-
nological, economic, and consumer
hurdles associated with making 5G
happen,” Karachalios says. ¢

For more information on the IEEE 5G
Initiative and how to participate, email
Harold Tepper, IEEE Future Directions
senior program director: h.tepper@ieee.org.
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Celebrating The Institute’s

40th Anniversary

The member publication evolved from an IEEE Spectrum
column in 1964 to its own periodical in 1977

HE INSTITUTE GOT ITS

start 53 years ago as a column

called “News of the IEEE”

(later “Inside IEEE”), which

was published in the first
issue of IEEE Spectrum. The column
covered important decisions by the
IEEE governing board, election results,
upcoming events, and other organiza-
tional news, as well as articles written
by IEEE leaders.

But publishing such informa-
tion was problematic, because IEEE
Spectrum was not a typical associa-
tion magazine. It was not just about
the association; its main function
was to publish articles on technical
advances of interest to its members.
It competed for advertising with
several commercial magazines
that had bigger staffs, international
news bureaus, and powerful pub-
lishers. And most advertisers don’t
turn first to an association publica-
tion to get their messages across.

IEEE Spectrum editor Donald
Christiansen, who came on board
in late 1971, realized that. He found
it awkward to have IEEE’s flag-
ship magazine trying to serve two
masters: those who wanted to read
about technology and those who
were interested in how the associa-
tion was being governed.

“Ideally, [reaching] those two
should not be attempted in a single
publication,” Christiansen said. “First,
it discourages advertising. Second,
the governance issues are of little or
no interest to a significant number of
readers—though, of course, they’re of
great importance to others”

NOT AN EASY DECISION

It took Christiansen a few years to
convince IEEE’s Board of Direc-

tors that a separate publication was
needed. He gained some traction
from developments within IEEE.

In 1972, members voted to change
IEEE’s constitution to broaden the
scope from that of a strictly technical
association to one involved in pro-
fessional issues of concern to engi-
neers as well. Back then those topics
included unionizing, licensing, and
working conditions.

n THE INSTITUTE MARCH 2017

The question was: How should
IEEE cover such topics? The Institute
was launched in 1977 to do this, and its
approach was not uniformly accepted.

“Because of the controversial nature
of professional issues at the time, many
of us feared that including such mate-
rial within the covers of IEEE Spectrum
would have a significantly adverse
effect on advertising revenue,” wrote
Jerome J. Suran, an IEEE officer who
served as 1979 IEEE president.

Suran’s comment is an excerpt from
aletter he wrote in 1985 to R.]. Backe,
vice president, IEEE United States
Activities Board, to address Backe’s
concerns over what he perceived as the
independence of The Institute’s staff.

“Educate members™ sa;
registration speaker 2

Board votes
depite mpendag duich ¢

R

In the letter, Suran reviewed the
background related to the founding
of The Institute, and described major
debates within the IEEE Publication
Services and Products Board and the
IEEE Board of Directors about the
new publication’s mission once it
became separate.

The boards back then had resolved
to allow the editorial staff, which
comprised an editor and assistant
editor, to report independently on
IEEE issues—even controversial ones—

BY KATHY PRETZ

2017

YEARS

in a balanced and timely way, and to
reserve space in the new publication
for IEEE leaders to communicate their
views and decisions to members.
Suran went on to write in that

1985 letter that the best hope for IEEE
leaders to counter charges of conflicts
of interest was to protect the indepen-
dence of the reporters “to disseminate
the news as they see it, free from con-
trol, and free of retributive action.”

“At times the editorial staff will
err, either by a bad judgment call or
by excessive zeal in responding to
the initial charge of the Board that
they [also] try to stir reader interest,’
Suran continued. “But on the whole,
I agree with you that our publication

"‘*_éui_i_s"‘ﬁ-i' State of the Heart
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staff deserve our respect and support
for the fine job they have done, often
under difficult conditions.”

THE LAUNCH

Eventually, the boards approved Chris-
tiansen and Suran’s plan to spin offa
newspaper to cover professional and
IEEE news. Christiansen, with support
from Suran, took steps to launch the
publication. In December 1976 a four-
page insert in IEEE Spectrum, called The
Institute, was introduced. It included

two subsections: “Inside IEEE” and
“IEEE People” It was printed on heavier

paper than was Spectrum, signaling to

members that change was afoot.

In April 1977, the IEEE Board of
Directors passed a motion that The
Institute “be published separately for
six consecutive months, beginning in
July 1977 as a non-archival, fast-reading,
and fast-responding newspaper at a
regular frequency.”

Expecting to get a new publication
off the ground in less than three months
proved to be overly ambitious. An extra
month was needed. Under its first
editor, Ellis Rubinstein, the inaugural
issue was published in August 1977. It
carried the tagline “A news supplement
to IEEE Spectrum” and was mailed
only to members in North America. It
was published as a monthly beginning
in 1978 and was eventually mailed to
all members worldwide. This format
remained the same for 25 years.

KEEPING UP WITH THE TIMES

I became the editor in 1999. For bud-
getary reasons, the IEEE Board of
Directors in 2002 reduced the number
of print editions to four quarterly issues
starting the next year; the remaining
eight were to be published online. A
bimonthly electronic newsletter, The
Institute Alert, also was launched. Sent
to all members who provide IEEE with
their email addresses, it gives them

a summary of the latest online coverage.

During the past decade The
Institute has expanded its presence
through blogs, multimedia, social
media, a digital edition, a mobile-
friendly website, and other platforms.

In recent years, The Institute has
received numerous awards for its edito-
rial excellence, technology writing, web-
site, and special reports—which is all
the more impressive when you consider
that it competes against thousands of
other publications, many of them well-
known brands with much larger staffs.

My staff and I are committed to
publishing articles that showcase the
contributions IEEE members have
made to society and to report on the
organization’s mission to advance
technology for the benefit of humanity.

In celebration of its 40th anniver-
sary year, The Institute is publishing
a series of timelines highlighting
technologies that have moved forward
significantly during the past four
decades (http://theinstitute.ieee.org/
tag/TI40anniversary).

This is an updated version of the article “The
Birth of The Institute,” published in TEEE
Spectrum’s March 2014 issue as part of a series
that recounted some pivotal moments for the
magazine’s 50th anniversary.

THEINSTITUTE.IEEE.ORG

RANDI KLETT



CHRIS WILEY

CAREERS

When It Comes to
Entrepreneurship,
a Vision Is Vital

Tips for launching a startup and keeping

your team on track By

O YOU WANT tobean
entrepreneur? Well, I may have
news for you: The first step
toward entrepreneurship is
the biggest one you'll have to
take. Why? Because of the overwhelm-
ing uncertainty that comes with it—an
uncertainty that deters many before
they even start. But in my experi-
ence, the act of going headfirst into the
unknown changes you for the better.
When I was at the University of
Texas, in Austin, pursuing a bachelor’s
degree in electrical engineering, I
wanted to differentiate myself from my
peers—create my own path. I realized
that entrepreneurship was the way to
achieve this. But I had no idea where
to start. And my jumping into the
entrepreneurial abyss opened up a
whole new world of challenges. How-
ever, it allowed me to find my own way,
and that provided me with the fuel to
dive even deeper.

EMBRACING UNCERTAINTY

I started my software company, Lion
Mobile, in August 2013. One of our
first projects was the unWine app. The
idea was that wine should not have

to be complicated—people all over
the world could use the app to post
reviews about various kinds of wine,
helping others discover new varieties
and figure out what to buy.

We made several mistakes in the
beginning. Instead of studying and
surveying our target audience, we
dove right in to developing the app. In
the end, that cost us more time and
money, because the first version of our
app didn’t address all our customers’
needs. We also didn’t raise enough
capital from investors, so  wound
up having to invest my savings in the
project to keep the company afloat.

Despite all that, not only did we
complete the app, but also the number
of downloads has continued to grow
each year since it was launched in 2014.
This is the nature of entrepreneurship:
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You go into the unknown with a vision,
only to come out on the other side
beat up and worn out, but with a new
perspective and hopefully a finished
product that meets the customers’
needs. Embracing uncertainty is the
first challenge of entrepreneurship,
and how you handle it could define
your level of success.

CREATING YOUR VISION

Having a vision is essential for leading
a company. If you don’t have one, how
will you stay focused when you lead
ateam? I've outlined below the key
questions, and answers, for creating

a sustainable vision for yourself and
your team.

Why do you want to start

your own company?

It’s paramount that entrepreneurs

be conscious of the real reason. They
must dig deep and figure out what’s
driving them. If you can’t understand
what drives you, then how can you
understand how to motivate others?

Who can you reach out to for
knowledge, talent, and funding?
Given your present situation, what or
who is within arm’s reach that could
help you launch a successful business?

What are your strengths
and weaknesses?

As an entrepreneur, you must know
your strengths as shown in your busi-
ness plan, then work to enhance them.
Find a person—whether a business
partner or mentor—who can help you
overcome your weaknesses or make up
for what you lack.

Where do you want to go

Jfrom here?

When you know why you are pursuing
a business of your own, it’s easier to
determine where you want your busi-
ness to go. The key is setting bench-
marks that motivate progress. If the

goals you set are too easy, your team
will quickly become bored.

GUIDING A TEAM

When I started Lion Mobile, I found

it challenging to keep my team united
and focused. Getting the team to prior-
itize and work on the most important
tasks first was difficult. It was evident
that we lacked direction, because the
team would bring up new app ideas
at every meeting instead of focusing
on the growth of our most important
apps—the ones we'd already devel-
oped and launched.

In the midst of those challenges,
I'would question my decisions. Did
Irecruit the right people? Why did
they seem incapable of seeing the big
picture? The team needed something
to keep it from drifting off course.

That is when I had an epiphany:
The vision I had for myself helped
me but not my team. My mistake
was thinking that the others thought
the way I did—that they saw the big
picture and could align themselves
with it. So I drafted a single statement
that defined our desired future. After
showing it to the team, we became
more stable and focused. We finally
had our North Star.

Devon Ryan

When you have a vision, it should
resonate with your employees. Your
vision must lift your team emotionally
and provide the power to move into
action. If it doesn’t, then you must
probe deeper and ask once again,

“Why am I doing this?”

Without a vision, your team is
vulnerable and fragile. People without
direction are easily distracted. For
ayoung company, that could spell
disaster. A new startup does not have
the luxury of time. An effective entre-
preneur must keep the team members
focused by uniting them to work
toward a common goal.

Don’t expect your vision to
become clear instantaneously. Like
much in life, it takes time and reflec-
tion. You might even stop thinking
about it for awhile. When you return
to it, your mind will be fresh and you'll
feel energized. This energy will set you
on your path. And then you must keep
strengthening your vision as you move
toward making it a reality. ¢

IEEE Member Devon Ryan, founder of Lion
Mobile, a mobile app development company in
Austin, Texas, is IEEE-USA membership chair.
He is a regular blogger for The Institute.
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OPINIONS

Sparking Conversation

Readers commented on
several articles on our website,
including one on Dolby A,

a noise-reduction system,
developed by IEEE Life Fellow
Ray Dolby [photo below],
used for the soundtrack of A
Clockwork Orange.

Another article featured bio-
electronic implants—devices that
adjust the electrical signals in the
nervous system to treat disease. A
blog post offered ways to inspire
preuniversity students to pursue
careers in the engineering field.

And several readers paid
tribute to Director Emeritus
Eric Herz, one of IEEE’s most
dedicated volunteers, who died
in December at the age of 89.

Iremember when Dolby A and
Dolby B noise-reduction systems
were introduced in the late 1960s.
I'was not happy with the sound
quality of the cassette tapes that
came out during those years. But I
liked that they were portable and I
could listen to them in my car. So
I bought an early Dolby B external
processor (from Dolby Labs) to use
with my Sony cassette player. Ray
Dolby made quite a difference in
my awareness and appreciation of
music and sound reproduction.
—Doug Kline

l-_:-g{_ayDolby
g

19y

I'was born a little after audio reel-
to-reel tape recording became
popular, and I am always amazed
at how much research goes into the
recording equipment most people
take for granted. Creators deserve
more recognition.

—Anna Sumpter
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Bioelectronic implants sound like
they have great potential for treat-
ing many illnesses, but the devices
will never take off if they cut into the
profits currently obtained from pre-
scription medication. Implants will
succeed in our current health-care
system only if they are expensive
enough to be profitable.

—pjgeneva

To inspire the next generation of
engineers, I believe philanthropy

is crucial. I gave a one-time cash
donation to an undergraduate
student physics lab at an Ivy League
college. It went toward a recruit-
ment program to get young people
in the local community—especially
those with disabilities—interested
in science or engineering careers.

I also donated to the U.S. National
Science Foundation to support an
undergraduate or graduate student
to attend an annual American
Institute of Physics meeting so
the student could learn about the
meaningful and exciting possibilities
of a career in science. In both cases,
I'wanted to do something for young
people who do not yet understand
what a science or engineering career
really can be in terms of personal
and societal reward.

—Harold M. Frost

Eric Herz was a legendary leader at
IEEE, and I was deeply saddened
to hear the news of his passing. His
perseverance and dedication to
IEEE was truly inspirational, and
he will be missed deeply by his
numerous friends and colleagues.
Ilearned that his wife, Lottie, had

decided that gifts to the IEEE Foun-
dation in Eric’s memory would be
directed to IEEE-Eta Kappa Nu [the
organization’s honor society]. That
is incredibly thoughtful and gener-
ous of Lottie and is a testament to
the amazing legacy of Eric. He will
live forever in our minds and hearts.
—Sundaram Ramesh

Eric was the first one I consulted
when I needed advice about
anything related to IEEE, especially
during my term as 2009 IEEE presi-
dent. He was wise and kind, and
he knew more about IEEE and its
history than anyone else I know.
—John Vig

I admired Eric for his enthusiasm,
optimism, good humor, and intel-
ligence. He went to great lengths
to explain his ideas and invited
his listeners to engage him in an
open discussion based on logic
and facts. I learned a lot when
he involved IEEE volunteers in
spirited debates about IEEE policy
regarding the engineering profes-
sion. He was a great catalyst in
accelerating and channeling the
early growth of the organization.
I am saddened by his passing.
—Peter Wiesner

During many years as an IEEE
volunteer, I learned that Eric Herz
could answer almost any question
about the internal and external
activities of IEEE. However, I did not
fully appreciate his capabilities and
knowledge until I served as IEEE
president in 1989. Eric knew techni-
cal leaders throughout the world
and helped us negotiate many
formal and informal agreements
that helped IEEE become the truly
large international organization it is
today. When I served as president
of the IEEE Foundation from 2000
to 2005, I continued to seek Eric’s
advice on critical issues.

During those years, my wife, Betsy,
and Eric’s wife, Lottie, developed a
close personal relationship. The four
of us continued to meet informally
until Eric and Lottie moved from
New York to Colorado. Betsy and I
have missed the closeness of these
wonderful people, and we deeply
regret Eric’s recent passing.

—Emerson Pugh
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IEEE: The Voice of the Global

Technical Community

It’s up to all members to contribute

I[EEE PRESIDENT AND CEO

AS PRESIDENT
of IEEE, I have
the responsibility
and privilege to
help guide the
organization in

. fulfilling its
mission of fostering technological
innovation and excellence for the
benefit of humanity. Relationships,
especially among volunteer leaders,
are fundamental to the realization
of this mission and are crucial to
our ability to work together to
ensure continuity in IEEE’s
strategic direction from year to
year. This momentum, particularly
from one president to the next,
helps IEEE continue to reach its
goals. Thus, it is an honor for me to
continue building on the work of
IEEE’s past presidents.

Like all successful organizations,
IEEE has a long-term strategic plan
that is a vital part of its ongoing
evolution. The plan provides a clear
picture of IEEE as an organization,
the goals our community is pursu-
ing, and the initiatives that will
move us forward in coming years.

IEEE continues to expand world-
wide. This globalization, the process
of understanding, integrating, and
influencing international economies
and cultures, has led to valuable,
cross-national understanding and
the productive exchange of ideas as
IEEE works to address diverse needs
atlocal levels.

The opening of an IEEE office in
Vienna will provide enduring local
support to the European technical
community and allow increased
engagement for influencing public
policies important to it.

Success continues to be made in
building a sustainable community
of IEEE members and volunteers
in Africa by supporting engineering
education and workforce develop-
ment there. We are also working to
develop strategies for holistic orga-
nizational growth within China and

India, actively looking across units,
people, and cultures to empower
collaboration and best meet the
local and regional needs of these
areas of the world.

IEEE also strives to serve our
members working on challenges
such as global climate change and
sustainable development and on
emerging technology issues on
an international scale, including
Internet governance and the ethi-
cal design and implementation of
intelligent technologies.

IEEE has a tremendous platform

across technical communities—from

computers and communications

to aerospace and biometrics—to
explore these issues and apply
technology to solve the world’s most
challenging problems. IEEE’s exper-
tise is bringing together the experts
within IEEE who understand these
emerging technologies, the policy-
makers who develop the regulatory
environment, and the public that
has varying levels of interaction and
acceptance of potential disruptive
innovations. This convergence
creates numerous opportunities

for collaboration, economic growth,
and future innovation, which is not
confined to any single country but
exists globally.

As alarge and complex organiza-
tion supporting the technical

and professional needs of our
members, our professions, and

the public, IEEE recognizes both
the acceleration of technological
innovation and the challenges this
brings. After all, IEEE members are
responsible for the world’s greatest
technological advances and are
behind much of today’s scientific
and industrial growth.

I am proud of the collective
technical prowess of our member-
ship. I appreciate the rich diversity
of the engineering and scientific
branches in which our members
excel and the global makeup of
IEEE. We will continue to look for

opportunities to provide more
value and services to professionals
working in industry, academia, and
public service, while paying atten-
tion to women and entrepreneurs.
And to be sure, the needs of our
practitioners today are equally as
important as those of our students
and young professionals, who are
our future technologists. We must
make IEEE attractive to this next
generation so they remain active
members of our community as
they navigate their professional

We must make
IEEE attractive
to the next
generation

so they remain
active members

careers. Their enthusiasm and sense
of camaraderie will bolster our
efforts to build strong partnerships
and cooperation with industry and
other external bodies worldwide.

Let’s continue to work together
to ensure that IEEE is universally
recognized as the voice of the global
technical community and an essen-
tial contributor not just to traditional
technologies but also to the develop-
ment and implementation of emerg-
ing and disruptive innovations.

I encourage all our members
to be engaged, be involved, and be
part of the drive toward fulfilling our
mission of advancing technology for
the benefit of humanity.

Please share your thoughts with
me at president@ieee.org.
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Getting to Know 5G

These IEEE resources can bring you up to speed BY MONICA ROZENFELD

FIFTH-GENERATION
(5G) wireless communica-
tions are expected to signifi-
cantly increase speed and
data rates, and support the
connection of billions of
devices, including autono-
mous vehicles and smart
appliances, through the Inter-
net of Things. Here are just
some of the IEEE resources
that deal with the subject.

WEB PORTAL

The Web portal of the IEEE
5G Initiative (http://5g.
ieee.org) presents upcom-
ing events, courses, news
articles, and standards.
The initiative was estab-
lished by the IEEE Future
Directions Committee, the
organization’s R&D arm.
The portal lists a number
of IEEE projects and ways
for IEEE members to get
involved in, for example,
the 5G Initiative working
groups that are develop-
ing standards, organizing
conferences, and engaging
people from industry. And
there's the initiative’s road
map, which will identify
research, innovation, and
technology trends in the
communications field.

EDUCATION

The IEEE Communications
Society offers a host of
webinars and courses

that may be eligible for
professional development
hours or IEEE continu-

ing education units.

“On the Road to 5G,”
for example, provides an
in-depth overview of the
development of long-term
evolution technology,
describes a standard for
high-speed wireless com-
munications, and how LTE
is likely to advance 5G.

The society’s webinar,
“5G’s Role in the Internet
of Things,” covers the key

E THE INSTITUTE MARCH 2017

challenges of connecting
billions of devices to the
Internet, including how IoT
networks can communicate
with one another while rely-
ing on different communi-
cations protocols.

Other courses include

“Enabling Wireless Towards

Communications Engineer-
ing Technologies certifica-
tion (http://www.ieee-wcet.

org). Those accepted into the

program receive resources
such as free tutorials and
access to an online practice
exam. The WCET exam is

being offered 17 April to

Path to 5G,” which covers
new business opportuni-
ties in the industry, and “5G
Myths and Realities,” which
focuses on the technology’s
capabilities and the require-
ments of 5G networks.

In the video “5G Cellular:
It Will Work!” IEEE Fellow

2020” and “Network
Function Virtualization,
Software-Defined Network-
ing, and the Road to 5G.”

If you want to test your
knowledge, try the 5G Trivia
quiz from the IEEE Standards
Association (http://ieee5g.
wpengine.com/trivia-quiz).

To sharpen your wireless
communications skills, as
well as demonstrate up-
to-date qualifications to
employers, consider apply-
ing for the IEEE Wireless

13 May and 25 September to
21 October. The exam fee is
US $450 for members and
$550 for nonmembers.

VIDEOS

Those who want to know
more about 5G but have no
time for courses or to attend
conferences can watch
IEEE.tv videos. Dozens of
recorded sessions from the
2016 Brooklyn 5G Summit,
in New York City, are avail-
able. These include “The

Theodore “Ted” Rappaport
discusses his millimeter-wave
wireless communications
research, which is enhancing
5G technology. Rappaport s
the founder and director of
NYU Wireless, an academic
research center that combines
wireless engineering, com-
puter science, and medicine.

PUBLICATIONS

The May/June issue of IT
Professional, published
by the IEEE Computer

Society, included the
article “M-Health Solutions
Using 5G Networks and
M2M Communications.”

The October issue of the
IEEE Network magazine,
from the IEEE Communica-
tions Society, featured two
articles on 5G technology:
“‘Anything as a Service’ for
5G Mobile Systems” and

“Applying VLC [Visible Light
Communication] in 5G
Networks: Architectures and
Key Technologies,” which
covers optical wireless
communications.

The white paper “Towards
5G Software-Defined
Ecosystems” from the IEEE
Software Defined Network
Initiative, covers technical
challenges, business mod-
els, and policy issues.

And look for a special
issue of the IEEE Internet
of Things Journal, “5G and
Beyond: Mobile Technolo-
gies and Applications for IoT”
in October. The joint publica-
tion, from the IEEE Sensors
Council and the IEEE Com-
munications, IEEE Computer,
and IEEE Signal Processing
societies, is accepting article
submissions until 31 March.

COMMUNITIES

Members can join the IEEE
5G technical community

to work on the technology’s
development and deployment
from the initiative’s website.
They can also keep up to date
on fifth-generation activities
by participating in discus-
sions with the 5G community
on IEEE Collaboratec (http://
ieee-collabratec.ieee.org).
Discussions have included
how the technology is likely
to affect artificial intelli-
gence and smart cities, and
how to separate fact from
hype. And members can
follow news from the IEEE
5G Initiative on Facebook,
LinkedIn, and Twitter. ¢
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Upcoming

Standards for 5G

Besides boosting speed, they're likely
to simplify network operations and

increase flexibility

BY MONICA ROZENFELD

TECHNOLOGY FOR fifth-
generation wireless com-
munications is expected
to significantly increase
speed and data rates,
and support the connec-
tion of billions of devices
through the Internet of
Things. Here are several
5G standards projects
under development by
IEEE working groups.

M IEEE P802.1CF
“Recommended Practice for
Network Reference Model
and Functional Description
of IEEE 802 Access Network”
is designed to support het-
erogeneous networks in
a single terminal—which
might include multiple net-
work interfaces, network
access technologies, and
subscriptions. The recom-
mended practice covers the
design and deployment of
access networks based on
IEEE 802 technologies, and
specifies their functions.

M IEEE P1903.1
“Standard for Content
Delivery Protocols of Next
Generation Service Over-
lay Network (NGSON)” will
enable network operators
as well as service and
content providers to offer
their services through such
networks. This standard
will allow for context-aware,
dynamically adaptive, and
self-organizing networks.
It also will provide inter-
operability protocols to
support advanced con-
tent delivery, including
caching, transport, and
storage management.

B IEEE P1914.1
“Standard for Packet-Based
Fronthaul Transport Net-

works” will allow for the
implementation of critical
5G technologies, includ-
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ing massive multiple-input
multiple-output (MIMO),
as well as coordinated
multipoint transmission
and reception. The stan-
dard aims to simplify net-
work design and operation,
increase flexibility, and
lower costs by applying
Ethernet technology to
support synchronization
and data security. The proj-
ect also expects to improve
bandwidth efficiency and
network scalability. In
addition, it specifies the
architecture for the trans-
port of mobile traffic as well
as the requirements and
definitions for the network.

B IEEE P1918.1

“Tactile Internet: Applica-
tion Scenarios, Definitions
and Terminology, Archi-
tecture, Functions, and
Technical Assumptions”
will facilitate the advance-
ment of the tactile Internet
as a 5G-and-beyond appli-
cation by defining a frame-
work. Such an Internet will
combine low latency, short
transit, and reliability with
a high level of security,
and encompass mission-
critical applications in
manufacturing, transpor-
tation, health care, and
mobility, as well as non-
critical applications such
as edutainment and events.

The tactile Internet

is a new type of network
designed to operate in
virtual haptic environ-
ments that call for sensi-
tive touch and precision,
and when reaction time
must be no more than a
millisecond. In medicine,
the tactile Internet could
be used in telesurgery and
exoskeleton control, and
to assist with the precise
movements of remotely
controlled robots. ¢

Conferences Delve Into
the Future of Networks

Upcoming events explore the Internet of Things,
software-defined networks, and big data

Rock Stars of 5G
ATLANTA; 14 NOVEMBER
TOPICS: 5G applications for health care and
manufacturing, wireless broadband technology,
the IoT, data traffic management, smart
metering, signaling, and real-time data analysis.

SPONSOR: IEEE Computer Society

VISIT: http://events.computer.org/rock-stars-of-5g

B IFIP/IEEE International Symposium on
Integrated Network Management

LISBON; 8-12 MAY

TOPICS: 5G and cloud infrastructures,
software-defined networks (SDNs), wireless
and cellular networks, fault management,
security and privacy, network functions
virtualization (NFV), machine learning, big
data, and evolutionary algorithms.

SPONSORS: IEEE Communications Society,
International Federation for Information Processing
VISIT: http://im2017.ieee-im.org

B IEEE International Workshop on
Computer-Aided Modeling and Design of
Communication Links and Networks

LUND, SWEDEN; 19-21 JUNE

TOPICS: 5G network design and optimization,
IoT networks, cognitive communications,
energy-harvesting wireless networks, big-data
analytics, mobile cloud and fog computing,
optical communications, smart grids, and
e-health.

SPONSOR: IEEE Communications Society
VISIT: http://www.ieee-camad.org

B IEEE Conference on Network Softwarization
BOLOGNA, ITALY; 3-7 JULY

TOPICS: Components and systems for 5G
networks, SDNs, NFV, cloud and edge comput-
ing, the IoT, traffic engineering, self-driving
vehicles, and pervasive computing.

SPONSORS: IEEE Communications Society, IEEE
Software Defined Networks Initiative
VISIT: http://sites.ieee.org/netsoft

B IEEE 5G Summits

TO BE HELD IN MULTIPLE CITIES

TOPICS: 5G systems, modeling and optimiza-
tion of future networks, deep learning, IoT
networks, mobile access radio networks, cloud
computing, high-performance data manage-
ment, robotics, and smart homes. Summits are
being held throughout 2017 in cities including
Honoluly, Istanbul, Shanghai, and Tokyo.

SPONSOR: IEEE Communications Society

VISIT: http://www.5gsummit.org

To find other events on this topic, visit the IEEE 5G
Initiative’s website: http://5g.ieee.org/conferences.
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Gerhard Fettweis:
Developing 5G

and Beyond

BY KATHY PRETZ

IT'S NO SURPRISE that IEEE
Fellow Gerhard Fettweis was tapped
to be cochair of the IEEE 5G Initiative
[p. 6]. After all, he has been involved
in developing every generation of
wireless networks, starting with 2G,
the second generation.

Since 1994 he has been a professor
at the Technische Universitit in Dresden,
Germany, where his focus is mobile
communications. He's also a senior
research scientist with the International
Computer Science Institute, an inde-
pendent nonprofit in Berkeley, Calif.

“As a researcher, you're always
working on the next generation,”
Fettweis says. “I'm now researching
things related to 6G.”

In November, Fettweis received the
ring of honor from VDE, the largest

m THE INSTITUTE MARCH 2017
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technical and scientific association
in Europe. He earned its highest
distinction of merit in research and
development for his work with mobile
technology and microelectronics.

He was elevated to IEEE Fellow in
2009 for “contributions to signal process-
ing algorithms and chip implementation
architectures for communications.”

An active volunteer, he serves on
the IEEE Communications Society
board of governors.

Why did you become interested

in wireless technology?

As a communications engineer, I'm
concerned about transporting bits
from Point A to Point B. It's amazing
how wireless systems work. Cellphone
users are actually doing everything

they can to disconnect a call by,

say, walking from room to room,
closing windows or doors, or going
from indoors to the outdoors. As a
researcher, I have to figure out how to
keep the call connected. It’s exciting to
work on such challenges.

What 5G application excites
you the most?

A concept I introduced in 2012, called
the tactile Internet. It will offer an
instant reaction that mimics the
experience of touching something in
real life. With 5G wireless networks
expected to send and receive data in a
millisecond, that speed would match
the reaction time the human body has
to touching something. IEEE defines
the tactile Internet as dealing with
processes or objects in perceived real
time (see related standard on p. 13).

This way you could, for example,
catch a falling object remotely, or con-
trol a connected car at an intersection.
If you provide haptic feedback, you
can also feel a reaction such that it
seems to be instantaneous. The tactile
Internet will be used in areas such
as automation, education, entertain-
ment, gaming, farming, health care,
and industrial transportation. It will
also enable humans to control robots
remotely in real time.

I began developing this concept
during a sabbatical at Berkeley eight
years ago. I spoke with psychologists
and physiologists to try to understand
reaction times for remote control. For
example, how fast does a system have
to react for the object we want to con-
trol to be seen as behaving naturally.
I also looked at how robots on factory
floors function as they interact with
each other and their surroundings
almost instantaneously.

The range of 1 millisecond speed
kept popping up. For just about
everything we want to control, there’s
this millisecond constraint. It is super
challenging to tackle this from a
variety of angles, like the security side
and the physiological side.

For the tactile Internet, we’ll need
more powerful devices and a much
faster wireless network, 100 times
faster than the current 4G. The 5G
latency rate is expected to be less
than 1 millisecond; 4G networks have
a latency of 25 ms.

Once there’s a ubiquitous infra-
structure with which we can control
real and virtual objects, planet Earth
will be changed big-time.

Which areas will 5G applications
affect the most?

Transportation, sports, and educa-
tion. 5G will allow vehicles to react in
an instant to 5G-enabled vehicles and

pedestrians, thereby nearly elimi-
nating accidents, traffic jams, and
even traffic lights. Pedestrians using
5G-enabled smartphones could be able
to walk safely into the street without
checking for cars, because 5G-enabled
cars would be routed automatically
around the person or come to a full
stop. In 20 years, most fatalities on the
road should be a thing of the past.

For sports, instead of simply
watching football players from way
up in their seats or on stadiums’ big-
screen TVs, fans wearing smartglasses
will be able to actually see the action
from the player’s point of view, with-

out the player having to wear a camera.

Hundreds of ultrahigh-definition
cameras joined together in a digital
rendering system will be positioned
in multiple rings around the field,
and players will be tracked by vision
systems. Fans will be able to activate a
specific player’s tracker and, through
the screen in their smartglasses, see
what the player sees on the field.

In classrooms, students will be able
to learn by doing, using virtual reality
technology to interact. And 5G will
deliver more realistic, immersive, and
interactive VR experiences than do
today’s systems. Headsets will be
mobile, and not plugged into comput-
ers. Students will be able to virtually
wander the streets of, say, ancient
Rome, touching its famous landmarks.

People will no longer learn a new
language from a book or tape but
by having real conversations with
fellow students within virtual settings.
According to experts, learning a new
language could be 10 times more
efficient when done interactively.

Ultimately 5G will revamp educa-
tion. It’s going to be an exciting world.

What is your hope for 5G?

That the technology will cover every
corner of the planet and provide
Internet access to the nearly 3 billion
people who live in rural and remote
areas where Internet connectivity
does not exist today.

With 5G, everyone is talking about
rolling out services for high-density
networks, using smaller cells for urban
areas with ranges of 10 to 100 meters.
In general, 5G initiatives are not con-
cerned with sparsely populated areas
that need to connect to a base station
located 100 kilometers away. The need
is being addressed only by the airborne
balloon of Google X’s Project Loon
and Facebook’s Aquila solar-powered
drone project, both of which transmit
connectivity from above.

Because IEEE covers the entire
globe, we believe we can easily
address all needs globally, whereby
every individual counts. ¢
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IEEE Fellow’s Venture
Prepares for 5G

Maja Systems has developed a chip for next-
generation wireless networks

BY MONICA ROZENFELD

SEEING THE ENORMOUS poten-
tial of fifth-generation (5G) wireless
systems—namely connecting billions
of devices to the Internet and providing
faster service with fewer interruptions—
IEEE Fellow Joy Laskar three years ago
helped found Maja Systems. Based in
Milpitas, Calif., the startup has devel-
oped a first-of-its-kind chip to connect
machines wirelessly to one another
over millimeter waves while sending
data to the cloud in real time.

The company’s 60-gigahertz CMOS
single-chip transceiver integrates with
a high-performance antenna for multi-
gigabit wireless connectivity. The chip
includes all millimeter wave com-

ponents, a modulation engine, and
analog-to-digital and digital-to-analog
converters. It consumes fewer than
400 milliwatts and fits in a module.
Aimed at 5G applications including the
Internet of Things, robotics, and virtual
reality, it is available now to select
customers and is expected to debut to
the general public later this year.

The challenge for Maja Systems
is designing a chip for an industry so
new that standards have not yet been
established. That’s why the company
began by developing and selling chips
for 4G networks.

“Our products have hooks in them
that can be adapted as 5G standards

IEEE Fellow Joy Laskar holds a CMOS wafer containing Maja Systems’ 60-gigahertz transceiver chips. The wafer yields several thousand

evolve,” Laskar says, explaining that
they can operate in the millimeter
wave region, allow for low latency,
and enable devices to communicate
with one another.

QUICK AND NIMBLE

Laskar and Maja Systems’ team, whose
members have backgrounds in design,
engineering, and operations, have
designed their chip with several goals
in mind. The first is it must allow for a
1-millisecond latency—the time it takes
for a packet of data to get from one
forwarding point to another. Today’s
4G networks have a latency of 25 ms.

The new chip’s antennas can
work with frequencies up to 80 GHz.
Today’s 4G cellular systems have fre-
quencies below 6 GHz. Antennas for
5G are shorter, between 1 and 10 mil-
limeters instead of centimeters for 4G.

Operating in millimeter waves, a
5G network could transmit much
more data and could be used, for
example, to send and receive high-
quality videos and multimedia faster
than today’s networks can.

Maja’s 4G products support data
rates of 3.5 gigabytes per second,
moving toward 10 Gb/s and higher for
5G. The 5G chip would be integrated
into machinery and gadgets, whether
robots, appliances, or—eventually

chips, each with a modulation engine, and is made in a standard digital process modified for millimeter wave frequencies.

THEINSTITUTE.IEEE.ORG

when the cost is down to just a few
dollars—LED lamps for smart lighting
systems. By incorporating the chips,
such objects will be able to commu-
nicate with one another through the
Internet, Laskar says.

Information could be uploaded to
a smart lighting system'’s software to
track, for example, where people are in
aroom so the lights could be adjusted
accordingly. The smart lighting also
could communicate with the heating
and cooling systems to change the
temperature based on the number of
people in the room.

The new chip will be able to
replace Ethernet cables used in fac-
tory automation equipment such as
robotic arms, Laskar says. It eventu-
ally could be used in augmented
and virtual reality applications to
provide a high-quality video game-
like experience. Users will be able
to view images through a headset as
clearly as they see them on televi-
sion, but without interruption caused
by streaming, Laskar notes, and the
headsets will be mobile and no longer
tethered to a computer.

The chip enables complete
multigigabit wireless links (includ-
ing an antenna and any additional
elements) which sell for less than
US $500 each. However, he says,
Maja Systems is working to reduce
the price to $50 or less in the next
few years.

GETTING THE WORD OUT

In the past few months, Maja Systems
has shown its chip at industry confer-
ences and events. “It has been surpris-
ing to me, in a good way, the amount of
thought potential customers are putting
into how they might incorporate our
platform into their work,” Laskar says.

In anticipation of rapid growth this
year in the 5G market, Maja plans to
double its current staff, and it expects
to turn a profit this year, he says. To
date, Laskar and his cofounders have
funded the company with their own
money, and help from family and
friends, as well as an angel investment
of $3 million.

Laskar adds that while there is a
lot of hype surrounding 5G technolo-
gies, there is no question the next-
generation network will be deployed
faster and on a larger scale than any-
one imagined a few years ago. “The
pace of development and innovation
in this area is unprecedented,” he says.

“The applications that 5G will enable
are about to explode.” ¢

Ifyou started a company and are interested
in being featured in one of our upcoming
issues, email the editors: institute@ieee.org.
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Countdown to the 2017
IEEE Annual Election

A look at open positions and deadlines

ON 1 MAY, the IEEE Board of
Directors is scheduled to announce
the candidates to be placed on this
year’s ballot for the annual election of
officers, which begins on 15 August.
Those elected take office next year.
The ballot includes IEEE president-
elect candidates, who are nominated
by the Board, as well as nominees for
delegate-elect/director-elect openings
submitted by division and region
nominating committees.

The ballot also includes nominees
for IEEE Standards Association
president-elect and members-at-large,
IEEE Technical Activities vice president-
elect, and IEEE-USA president-elect.

IEEE members who want to
run for an office but have not been
nominated need to submit a petition
to the IEEE Board of Directors. The
petition must include the necessary

Proposed IEEE Constitutional
Amendment
Against

IEEE President-Elect, 2017
James A. Jefferies
Wanda K. Reder

IEEE Division Delegate-Elect/
Director-Elect, 2017

Division I

Renuka P. Jindal
Rakesh Kumar

THEINSTITUTE.IEEE.ORG

23,863
For 23,840

23,865
23,327

2,020
1,753

number of valid voting members’
signatures, and the petitioner must
meet other requirements as well.
Petitions should be sent to the IEEE
Corporate Activities Governance staff,
in Piscataway, N.J. The IEEE Board

of Directors is also responsible for
placing any proposed constitutional
amendments on the ballot.

For more information about the
process for getting on the ballot, visit
the IEEE annual election Web page
(http://www.ieee.org/elections) or
write to elections@ieee.org.

UP FOR ELECTION IN 2017
Chosen by all voting members

B [EEE president-elect

Chosen by members of all technical
societies

B [EEE Technical Activities vice
president-elect

Chosen by members of the
respective technical divisions

B IEEE Division II delegate-elect/
director-elect

M IEEE Division IV delegate-elect/
director-elect

B [EEE Division VI delegate-elect/
director-elect

B [EEE Division VIII delegate-elect/
director-elect

B IEEE Division X delegate-elect/
director-elect

Chosen by members of the
respective regions

B IEEE Region 1 delegate-elect/
director-elect

B IEEE Region 3 delegate-elect/
director-elect

M IEEE Region 5 delegate-elect/
director-elect

B IEEE Region 7 delegate-elect/
director-elect

B IEEE Region 9 delegate-elect/
director-elect

Chosen by members in Regions 1-6
B IEEE-USA president-elect

Chosen by members of the IEEE
Standards Association

B Standards Association
president-elect

B Standards Association board of
governors members-at-large

The 2016 Election Results

Here is the Tellers Committee tally of votes
counted in the 2016 annual election and approved
in November by the IEEE Board of Directors.

Division ITT

Vijay K. Bhargava 2,300
Alexander D. Gelman 1,597
Ashutosh Dutta 1,089
Division V

John W. Walz 3,573
Sorel Reisman 2,749
Division VII

Bruno Meyer 3,686
Nirmal K.C. Nair 2,308
Division IX

Alejandro “Alex” Acero 2,769
James M. Irvine 2,692

IEEE Region Delegate-Elect/
Director-Elect, 2017-2018

Region 2
Wolfram Bettermann 2,098
Murty S. Polavarapu 1,635
Region 4
David Alan Koehler 1,692
Hamid Vakilzadian 989
Region 6
Keith A. Moore 3,249
Ram Sivaraman 2,547
Region 8
Magdalena Salazar-Palma 5,752
Tariq S. Durrani 3,750
Elya B. Joffe 1,371

DEADLINES AT A GLANCE

15 March Deadline for organizational
units to submit slates of candidates

to the IEEE Board of Directors for
inclusion on the annual election ballot.

15 April Deadline for submitting an
intention to file a petition to run for an
office on the annual election ballot.

1 May IEEE Board of Directors
submits to the voting membership a
list of nominees for IEEE president-
elect, delegate-elect/director-elect,
as applicable, and other positions
to be elected by voting members

for the coming term. The Board

also announces whether it intends
to put forward any constitutional
amendments.

12 May Signed petitions nominating
an individual for placement on

the annual election ballot must be
received by noon EDT USA/16:00 UTC.

15 August Annual election ballots
are sent to all voting members on
record as of 30 June. Voters also
may begin accessing their ballots
electronically.

2 October Ballots must be received by
1 p.m. EDT USA/17:00 UTC.

Region 10
Akinori Nishihara 6,567
Stefan G. Mozar 3,242

IEEE Standards Association
Board of Governors Member-at-
Large, 2017-2018

Mark Epstein 867
W.C. “Chuck” Adams Jr. 851
Robert S. Fish 814

IEEE Technical Activities Vice
President-Elect, 2017
Susan “Kathy” Land
Sergio Benedetto

17,275
13,725

IEEE-USA President-Elect, 2017

Sandra L. “Candy” Robinson 10,383
Edward G. Perkins 6,614
Charles P. Rubenstein 6,444

IEEE-USA Member-at-Large,

2017-2018
Peter S. Winokur 14,428
Wole Akpose 8,729
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Introducing the
2017 Class of Fellows

The Institute congratulates these 300 IEEE senior
members named IEEE Fellows for 2017. They join
an elite group of people who have contributed to
the advancement or application of engineering,
science, and technology.

Raviraj S. Adve

Sos S. Agaian
Alexei E. Ashikhmin
Nadarajah Asokan
Todd M. Austin
John Ballato

Hugh J. Barnaby
Janet M. Barth
Christopher Barty
Nader Behdad
Calin A. Belta
Valeria M. Bertacco
Kankar Bhattacharya
Petronel Bigioi
Sebastien Bigo
Filiberto Bilotti
Terrance E. Boult
Robert W. Boyd
Richard M. Buehrer
Linda G. Bushnell
Alper Buyuktosunoglu
Raymond H. Byrne
Zi-Xing Cai

Andrea Caiti

Yu Cao

Franck Cappello
Michael J. Carey
Luca Carloni

Jose M. Carmena
Edward Y. Chang
Edoardo Charbon

Lap-Pui Chau

Yan Chen

Gordon Cheng
Graziano Chesi
Wei-Ting K. Chien
Kiyoung Choi

Israel Cidon
Douglas Cochran
Christopher R. Cole
Gerald Cooray
Sorin D. Cotofana
Robert K. Cunningham
Huaiyu Dai

William R. Deal

Jing Deng

Ricardo L. de Queiroz
Tamal Krishna Dey
Jose B. Dias

William J. Dickerson
Danny Dolev
Xinzhou Dong
Zhaoyang Dong
Dov Dori

Frederick Douglis
Pier Luigi Dragotti
Falko Dressler
Guang R. Duan
Sandhya Dwarkadas
Janaka B. Ekanayake
Eylem Ekici

Terry Ericsen
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Pablo A. Estevez
Maria Pia Fanti
Joseph E. Ford
Gianfranco Fornaro
James E. Fowler
Edward A. Fox
Michael E. Gard
Minos Garofalakis
Michael Gastpar
Alessandro Giua
Debatosh Guha
Bhuvaneswari Gurumoorthy
Soonhoi Ha

Saman K. Halgamuge
Peter A. Hancock
Uwe D. Hanebeck
Stephen V. Hanly
Lennart Harnefors
Hossam S. Hassanein
Masahito Hayashi
Payam Heydari
Laura Jane Heyderman
Hideto Hidaka
Christopher Hierold
Akimasa Hirata

Julia Hirschberg

Chi Wing Ho
Yo-Sung Ho

Yiguang Hong
Hugues Hoppe
Mahbub Hoque

Jiang Hsieh
Ru Huang
Tian-Wei Huang
Zhenyu Huang
Laszlo Huber
Pablo A. Iglesias
Michael A. Isnardi
Kenji Itoh
Chia-Hong Jan
Juri V. Jatskevich
Deog-Kyoon Jeong
Quanxi Jia
Hongrui Jiang
Jin Jiang
Ronghong Jin
Yucheun Kevin Jou
Paul W. Juodawlkis
Kenichi Kagoshima
Chongqing Kang
Mark David Kankam
Hironori Kasahara
Jordan A. Katine
Tatsuya Kawahara
Amir K. Khandani
Richard R. King
Hulya Kirkici
Powsiri Klinkhachorn
Takao Kobayashi
Steven J. Koester
Agnieszka D. Konczykowska
Witold A. Krzymien
James T. Kwok
Konstantinos
Kyriakopoulos
James H. Lambert
Alvin R. Lebeck
Gwo-Bin Lee
Hsien-Hsin Lee
Kuen-Jong Lee
Ning-Cheng Lee
Sang Bin Lee
Bengt Lennartson
Jose L. Leon
Fangxing Li
Hang Li
Jingshan Li
LiLi
Xin Li
Xin Li
Xiuling Li
Yuanqing Li
Qilian Liang
Donald Y. Lie
Teng Joon Lim
Faa-Jeng Lin
Phone Lin
Xiaodong Lin
Xiaojun Lin
Frank Y. Liu
Jiangchuan Liu
Tieyan Liu
Wentai Liu
Xiang Liu
Yong Liu
Gabriel H. Loh
David A. Lowther
David P. Luebke
Robert Lutwak
Cyril Luxey

Joseph B. Lyles
Wing-Kin Ma

Enrico Magli

Robert Mahony

Sara Majetich
Lorenzo Marconi
Marta Martinez-Vazquez
Theresa Stellwag Mayer
Thierry A. Meynard
Maurizio Migliaccio
Jose del R. Millan
Stephen V. Milton
Pitu B. Mirchandani
Aleksandra Mojsilovic
Jean-Michel Muller
Srikantan S. Nagarajan
Junichi Nakamura
Arumugam Nallanathan
Shu Namiki

Panos Nasiopoulos
Eduardo M. Nebot
Borivoje Nikolic
Brett M. Ninness
Akihiro Nitayama
Dusit Niyato

Daniel E. Oates
Bryan V. Oliver

Nuria M. Oliver
Giuseppe Oriolo
Rafail Ostrovsky
Aydogan Ozcan
Phillip E. Pace
Kallianpur R. Padiyar
Tomas Palacios
Robert D. Palmer
Haesun Park
Jung-Min Park
Lorenzo Pavesi
Li-Shiuan Peh
Shaomin Peng
Salvatore Pennisi
Eric D. Perfecto
Dimitrios Peroulis
Kevin L. Peterson
Kristin Y. Pettersen
Josep Pou

Lili Qiu

Vesna Radisic
Khwaja M. Rahman
Bhiksha Raj

Bhuvana Ramabhadran
Ravi Ramamoorthi
Yun-Jiang Rao
Ramgopal Raovalipe
William C. Regli
Reza Rejaie

Walden C. Rhines
Charles M. Rhoads
Michael Rice

Gael J. Richard

Frank C. Robey
Gregg E. Rothermel
Carlo Samori

Seb Savory

Luca Schenato

Bernt Schiele

Holger Schmidt
Michael J. Schulte
Stanley E. Sclaroff

Behzad Shahraray
Hamid Sharif
Zhongxiang Shen
Weiping Shi

Yang Shi

Toshihisa Shimizu
Youngsoo Shin
Shervin Shirmohammadi
Mark Shtaif

Cristina Silvano

Sri Niwas Singh
Prasun Sinha
Veselin S. Skendzic
Roman Slowinski
Alan FE Smeaton
Carol S. Smidts
Alice E. Smith
Steven T. Smith
Olav Solgaard

Sushil K. Soonee
Leif Sornmo

Ram Duvvuru Sriram
Anuj Srivastava
Yannis Stylianou
Guaning Su

Sabine E. Susstrunk
Eric A. Swanson
Paulo Tabuada
Hong Z. Tan

Xiaobo Tan

Luc Thevenaz
Jianzhong Tong
Vicent Torra
Ching-Chih Tsai
Fredrik Tufvesson
Lars M. Ulander
Jaap van de Beek

A. Frank van der Stappen
Nuno M. Vasconcelos
Jeffrey S. Vetter
Andrei Vladimirescu
Sorin P. Voinigescu
Cheng-Xiang Wang
Chonggang Wang
Jiangzhou Wang
Jianyong Wang
Wenping Wang
Wenye Wang
Xianbin Wang

Zhen Wang

Zhihua Wang

Edson H. Watanabe
James Weiland
David B. Whalley
Richard M. Wolski
Ying Wu

Dianguo Xu
Alexandre V. Yakovlev
Shuicheng Yan
Halim Yanikomeroglu
Zuo-Guang Ye
Mohammed Zaki
Jun Zhang

Lixian Zhang
Qingfu Zhang

Rui Zhang

Xin Zhang
Qing-Chang Zhong
Ce Zhu
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Who Will Lead IEEE
in 2018 and 2019?

Volunteers are needed to serve as corporate
officers and committee chairs and members

IEEE IS GOVERNED byvolun-
teer members and depends on them

for many things, including editing its
publications, organizing conferences,
coordinating regional and local activities,
writing standards, leading educational
activities, and identifying individuals

for IEEE recognitions and awards.

The Nominations and Appointments
(N&A) Committee is responsible for
developing recommendations for staffing
many volunteer positions, including
candidates for president-elect and
corporate officers. Its recommendations
are sent to the Board of Directors and
the IEEE Assembly. Accordingly, the
N&A Committee is seeking nominees
for the following positions:

2019 IEEE President-Elect (who
will serve as President in 2020)

2018 IEEE Corporate Officers
B Vice president, Educational Activities

B Vice president, Publication
Services and Products

B Secretary

M Treasurer

2018 IEEE Committees

(chairs and members)

B Awards Board

Election Oversight
Employee Benefits and
Compensation

Ethics and Member Conduct
Fellow

Global Public Policy
Governance

History

Humanitarian Activities
New Initiatives

Nominations and Appointments
Public Visibility

Tellers

DEADLINE FOR NOMINATIONS
15 March 2017

WHO CAN NOMINATE?
Anyone may submit a nomination; self-
nominations are encouraged. Nominators
do not need to be IEEE members,
but nominees must meet certain
qualifications. An IEEE organizational
unit may submit nominees endorsed by
its governing body or the body’s designee.
A person may be nominated for more
than one position. Nominators do not need
to contact nominees before submitting
them. The N&A Committee will contact all
eligible nominees for the documentation
that’s required and inquire if they are
willing to be considered for the position.

HOW TO NOMINATE

For information about the positions,
including qualifications and estimates
of the time required by each position
during the term of office, check the
Guidelines for Nominating Candidates
(http://www.ieee.org/about/corporate/
nominations/nominations_guidelines.
html). To nominate a person for a
position, complete the online form
(http://www.ieee.org/about/corporate/
nominations/nomination_form.html).

NOMINATING TIPS

Each year many ineligible candidates
are nominated. Make sure to check
eligibility requirements on the N&A

Discover why it pays to be an

Take advantage of exclusive offers from

the brands you trust.

Go to www.ieee.org/discounts to start saving today.

THEINSTITUTE.IEEE.ORG

Committee website (http://www.ieee.
org/about/corporate/nominations).

The positions for which the N&A
Committee makes recommendations
represent IEEE’s uppermost governance
levels. The committee recommends
volunteers with relevant prior experience
in lower-level IEEE committees and units
more often than volunteers having no such
experience. Nominees for the Awards Board,
for example, have a greater likelihood of
being recommended if they already served
on an awards committee of a society,
section, or region or on another IEEE board.

Individuals recommended
for president-elect and corporate
officer positions are more likely to be
recommended if they show a strong
track record of leadership and relevant
accomplishments within and outside
IEEE. Recommended candidates often
have significant prior experience as
members of IEEE boards and committees.

More information about the duties
associated with the different positions,
qualifications, and eligibility requirements
(such as prior service in certain positions
or IEEE grade) can be found in the
Guidelines for Nominating Candidates.

—Howard E. Michel,
chair, 2017 IEEE Nominations
and Appointments Committee
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