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Inventing the
Future X Network

Creation of Bell Labs 8

The engineering departments of the

American Telephone and Telegraph

Company (ATET) and Western Electric

were consolidated into Bell Telephone

Laboratories. Their mission was to

research and design communication -

technologies for the rapidly expanding

telephane network and to explore:

fundamental areas of science that could

shape the future of the industry. Over the
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PZE" Transistor

To replace the vacuum tube,
Bardeen, Brattain and Shockley
created a working point-contact
transistor. This basic building
block for all digital products is
the foundation for our
information society

LASER

In their 1958 paper, Schawlow and
his brother-in-law Townes described
in detail  proof of concept for the
LASER. The laser enables a wide
variety of applications: iber-optic
communications, digital storage,
barcode scanners, precision surgery
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A Mathematical Theory
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By showing that all communications
fundamental capacity limit,

Claude E Shannon founded the
field of information theory
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Integrated ADSL Chip

After co-inventing ADSL Wireless MIMO e, 1998

technology, follow-up Spatial Multiplexing P2 Fractional Quantum
innovations like vectoring Invention of wireless transmission Hall Effect

continued to generate world based on multiple spatial paths Discovery of a novel collective:

records for high speed data
transfer over copper telephone
lines, fueling the Internet

quantum fluid state of matter

PR Laser-Based Cooling
and Trapping of Atoms
To understand the fundamental
limits of materials and matter
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Commercial Cellular Network
Invention of the cellular concept and
creation of the first commercial network

design made it an immediate hit
with the programming community
‘when it was released in 1974,
UNIX would later on become the
Internet's foundation
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RESEARCH SCIENTIST POSITION

Pervasive Systems Research
Nokia Bell Labs, Cambridge

Nokia and Bell Labs

Nokia is a global leader in the technologies
that connect people and things. Powered by
the pioneering work of Bell Labs, our
research and innovation division, and Nokia
Technologies, we are at the forefront of
creating and licensing the technologies that
are increasingly at the heart of our
connected lives. Nokia Bell Labs is
internationally renowned as the birthplace of
modern information theory, the transistor,
the laser and the UNIX operating system.

Bell Labs Cambridge

Bell Labs' research facility in Cambridge is a
leading lab working in the areas of Mobile
Sensing and Systems, Applied Machine
Learning, Social Computing and Internet of
Things research.

We have openings for inspired innovators in
our Pervasive Systems Department of the
Application Platforms and Software Systems
(A&S) research Program. The department's
research agendas are:

*  Embedded systems for mobile,
wearable, implantable and loT-scale
devices enabling resource-efficient,
robust, and personalised processing,
modelling and analytics of sensory data.
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XG-FAST
First demonstration of
10 Gbps over copper
telephone wires

) (row, 2009
S ccp
Boyle and Smith's picture phone research realized the
enormous potential of the Charge Coupled Device as an

2006 imaging device, leading to the invention of the digital
photo, video cameras, scanners, satelite surveilance
Software Defined and ultra-sensitive astronomical telescopes
Routing
Predecessor of Software
Defined Networks (SDN)
. ) 2009
Coherent 100G Optics

Pecs Invention of the future of high speed optical
communications with coherent processing
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World's first standard
compliant LTE call
20m
lightRadio Cube
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Ground-breaking work on sub-wavelength
optical microscopy leads to super-resolution
microscopy at cellular level

%) 2015

" GreenTouch
International consortium delivers new
technologies to improve energy efficiency

in wireless networks by more than 10,000X

7)) GreenTouch

Optical MIMO-SDM

Pioneering work on utlizing the spatial dimension

in fiber, showing greater than 10X increase in optical
network capacity

2015
The Future X Network:

> A Nokia Bell Labs Perspective
2016 First Nokia Bell Labs book written
5G Massive Connectivity
First demonstration of 1M
simultaneous, utra-low latency
connections In a single cell for
5Gand loT,

The Future

Nokia Bell Labs continues to solve the
great industry challenges, producing
disruptive.innovations for the next
phasesof human existence

Embedded Al Systems

e Multi-modal, multi-device Al models of
human behaviour in the wild.

¢ Disruptive applications in the areas of
Smart Built Environment, Quantified
Lifestyle, 360° Wellbeing and Sensory
Human Communication.

Main duties and responsibilities

1. Carry out groundbreaking research in
the areas of Mobile Systems, loT,
Ubiquitous Computing and Applied
Machine learning with focus on above
mentioned research agendas for
creating both theoretical innovations
and novel practical implementations.

2. Contribute to the technical definition of
research objectives and programs.

3. Propose and publish research for the
major research publications worldwide.

4. Create and maintain strong collaborative
associations with university-based
researchers, other leading research
bodies, and product business units.

5. Keep an active and visible role in the
research community through conference
committees and reviewing panels.

Expected qualifications, skills and experience

required for this job

1. APh.D. in Computer Science with a
strong focus on UbiComp and Mobile
Computing. A PostDoc experience is a
plus.

2. Deep understanding of Mobile and
Embedded Operating Systems with
kernel level coding experience.

3. Hands on experience with Mobile
Application Development Frameworks.
e.g., Android and iOS.

4. Good understanding of Machine
Learning for processing sensor data.

5. Aproven track record in research, with
publications in prestigious journals and
conferences.

6. Strong written and spoken
communications skills.

7. Ability to conduct independent research
while also contributing to team-
oriented project.

T For informal query or more information please contact Dr. Fahim Kawsar (fahim.kawsar@nokia-bell-labs.com).
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