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Introduction

In 2011, at Samsung's research laboratory in Dallas, Texas, a
team of engineers successfully demonstrated what was
described as the world's first 28 GHz millimetre-wave 5G
prototype system. The achievement marked an important
turning point:  millimetre-wave frequencies, previously
considered by much of the wireless industry to be unsuitable
for mobile communications, had been demonstrated to work in
a mobile environment. One of the principal figures behind this
technological breakthrough was Zhouyue Pi, an engineer

originally from China.
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Four years later, Pi was elected an IEEE Fellow in recognition
of his leadership in millimetre-wave communication technology,
one of the highest professional distinctions conferred by the
Institute of Electrical and Electronics Engineers upon its
members. He co-authored what was described as the world's
first journal paper and first patent application concerning
millimetre-wave mobile broadband, earning recognition within
the industry as a pioneer of 5G millimetre-wave

communications.

From graduating with honours in Automation at Tsinghua
University to earning a master's degree in Electrical
Engineering from The Ohio State University and an MBA from
Cornell University, Pi pursued an academic path combining
engineering and business. His professional career
subsequently took him from contributing to 3G standards at
Nokia Research Center to serving as a Senior Director at
Samsung Research America and eventually as Chief
Technology Officer of Straight Path Communications. Over
more than twenty years, he followed a remarkable progression

from student to technological pioneer and corporate leader.

ONEMEMOIR

BRAERN bFH




Executive Memoir of Zhouyue Pi

Chapter 1
The Tsinghua Years: An Honours Graduate in
Automation

In 1998, Zhouyue Pi graduated with honours from the
Department of Automation at Tsinghua University, receiving a
Bachelor of Engineering degree. Tsinghua is one of China's
leading universities in science and technology, and its
Department of Automation is particularly distinguished for
producing specialists in control theory, signal processing and

communication engineering.

At Tsinghua, Pi acquired not only a strong foundation in
mathematics, physics and engineering, but also an approach
to problem-solving that emphasised understanding systems as
a whole. Automation engineering requires students to develop
expertise in circuits, signal processing, control theory and
computer technology. This multidisciplinary foundation
prepared him for the highly integrated field of wireless
communications, where success depends upon combining

knowledge from several technical disciplines.

After graduating from Tsinghua, Pi travelled to the United
States for further studies, entering The Ohio State University to
pursue a master's degree in Electrical Engineering. He
received an Ohio State University Fellowship, an important

academic distinction for a postgraduate student.
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At Ohio State, his research interests included CDMA multiuser
detection, blind channel estimation and equalisation based on
subspace methods and QR decomposition, and turbo coding.
These subjects, particularly CDMA multiuser detection and
blind channel estimation, were among the leading research

directions in wireless communications at the time.

Multiuser detection addresses the problem of distinguishing
and recovering individual signals when multiple users
communicate simultaneously. Blind channel estimation seeks
to recover transmitted signals without prior knowledge of the
characteristics of the communication channel. These research
areas share a fundamental objective: applying mathematical
methods to solve essential problems in communication

engineering.
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Chapter 2
Nokia and Samsung: From 3G Standards
Contributor to Millimetre-Wave Pioneer

In September 2000, Zhouyue Pi joined Nokia Research Center,
working successively in Dallas and San Diego. He held
positions including Research Engineer, Senior Research
Engineer and Principal Research Engineer. At Nokia, he
became a key contributor to the company's 3G wireless
standardisation  activities and modem  development,
participating extensively in research and standardisation
involving cdma2000 1xEV-DV, 1xEV-DO and Ultra Mobile
Broadband (UMB) systems.

During his six years at Nokia, from 2000 to 2006, Pi completed
his transition from academic researcher to industrial engineer.
Academic research often emphasises theoretical elegance and
methodological innovation, whereas industrial standardisation
requires technical feasibility and standards that can be

implemented in practical systems.

Reflecting upon this period, he explained that experiencing the
complete progression from theory to standards and ultimately
to commercial products shaped his understanding of what
constitutes good technology. A successful technology must not
merely work in an academic paper; it must also function

reliably in real-world systems.
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In April 2006, Pi joined Samsung Research America's
laboratory in Dallas as a Senior Principal Engineer. It was
there that he encountered the most important turning point of
his professional career: millimetre-wave mobile broadband
(MMB).

During the early stages of millimetre-wave research, much of
the wireless communications industry remained sceptical about
its practical potential. Although the high-frequency spectrum,
described in the research context as extending from 3 GHz to
300 GHz, offered substantial available bandwidth, millimetre-
wave signals were believed to experience free-space path
losses several orders of magnitude greater than those

encountered by most existing wireless systems.

The prevailing industry opinion was that millimetre-wave
technology was suitable primarily for fixed communications and

could not reliably support mobile wireless services.

Pi and his research team challenged this assumption.

Their central insight was that although millimetre-wave
propagation presented greater path-loss challenges, shorter
wavelengths also made it possible to deploy large antenna
arrays at both transmitting and receiving ends. The

beamforming gains provided by these arrays could
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compensate for propagation losses, allowing communication

links to maintain practical signal-to-noise ratios.
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Chapter 3
2011: The World's First 28 GHz Millimetre-Wave
5G Prototype System

In 2011, a team led by Zhouyue Pi at Samsung Research
America successfully developed what was described as the

world's first 28 GHz millimetre-wave 5G prototype system.

The significance of this achievement extended beyond a
technical breakthrough. It challenged an established
assumption within wireless communications research. Before
the demonstration, the prevailing view among many academic
and industrial researchers was that millimetre-wave
frequencies were unsuitable for mobile communications. Pi
and his colleagues used a functioning prototype to
demonstrate that mobile communication at these frequencies

was technically feasible.

According to their research, millimetre-wave mobile broadband
systems could achieve data rates measured in gigabits per
second, provide coverage distances of up to 500 metres and

support mobility at speeds reaching 350 kilometres per hour.

System simulations further indicated that a basic millimetre-
wave mobile broadband configuration could deliver more than
thirty times the cellular throughput and cell-edge performance
of a 20 MHz LTE system.
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Pi and Farooq Khan jointly published what was described as
the world's first journal paper on millimetre-wave mobile
broadband, entitled An Introduction to Millimeter-Wave Mobile
Broadband Systems. The paper received more than 1,800
citations and became one of the most influential publications in
the development of millimetre-wave 5G research. They also
jointly prepared what was described as the first patent

application concerning millimetre-wave mobile broadband.

Another important achievement followed when Pi's team
developed the world's first 28 GHz millimetre-wave 5G
baseband and radio-frequency prototype system, successfully
demonstrating the feasibility of mobile communications in the

28 GHz frequency band.

In 2013, Pi collaborated with researchers at Rice University on
a paper entitled High-Throughput Beamforming Receiver for
Milimeter Wave Mobile Communication. The study
demonstrated an FPGA-based, high-throughput beamforming
MIMO receiver that achieved a data throughput of 1.52 Gbps
at a carrier frequency of 28 GHz and a bandwidth of 500 MHz.

The researchers also completed over-the-air transmission tests
in both indoor and outdoor environments, further establishing
the practical feasibility of millimetre-wave  mobile

communications.
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Chapter 4
Academic Contributions: From Spatially Sparse
Precoding to Massive MIMO

Zhouyue Pi's academic contributions extended beyond
demonstrating that millimetre-wave technology could support
mobile communications. He also helped establish systematic
theoretical frameworks and algorithmic techniques for

millimetre-wave multiple-input multiple-output (MIMO) systems.

Working with Professor Robert W. Heath's research team at
the University of Texas at Austin, Pi made pioneering

contributions to millimetre-wave MIMO precoding.

Their paper, Spatially Sparse Precoding in Millimeter Wave
MIMO Systems, received nearly 2,000 citations and became
one of the most frequently cited publications in the field of

millimetre-wave MIMO.

The paper's central contribution was to exploit the sparse
scattering characteristics of millimetre-wave channels. By
taking advantage of this structure, the researchers
reformulated the design of hybrid radio-frequency and
baseband precoders as a sparsity-constrained matrix

reconstruction problem.
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This approach provided an important mathematical foundation

for designing efficient millimetre-wave MIMO systems.

Pi's research also extended into several related areas,
including multimode precoding, which enables millimetre-wave
systems to adapt their transmission rank according to
propagation conditions; beam management, involving the
design of control-channel beam management schemes for
large antenna systems; millimetre-wave mobility management,
supporting communication systems with large antenna arrays;
and adaptive wireless backhaul, involving the development of

flexible backhaul solutions for millimetre-wave networks.

By 2023, his academic publications had received more than
15,000 citations, and his H-index, also reported as a D-index in
certain research rankings, had reached 58. He was ranked
approximately 1,600th worldwide in the field of Electronics and

Electrical Engineering.
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Chapter 5
Cornell MBA and Straight Path: From
Technology Leader to Corporate Executive

From 2007 to 2009, Zhouyue Pi pursued a Master of Business
Administration (MBA) at Cornell University, graduating with

distinction.

For an engineer who had already achieved considerable
professional success in technology, pursuing an MBA during
the middle of his career represented preparation for a transition
from technical management towards broader corporate

leadership.

At Cornell, he studied strategic management, financial analysis,
marketing and organisational behaviour. Developing fluency in
these business disciplines enabled him to explain the
commercial value of advanced technologies more effectively to

corporate boards, investors and other business stakeholders.

In September 2014, Pi joined Straight Path Communications
Inc. as Chief Technology Officer (CTO). Straight Path was a
company holding substantial millimetre-wave spectrum assets

covering major metropolitan areas across the United States.
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His responsibilities included leading the company's strategy,
research and development in 5G technology, gigabit

broadband access and wireless backhaul solutions.

The transition from Senior Director at Samsung Research
America to CTO of Straight Path represented a substantial

change in professional responsibilities.

At Samsung, Pi had managed a research team within a large
multinational corporation. At Straight Path, he assumed
responsibility for defining the technological direction of an
entire company, including the strategic development of its

spectrum assets.

He remained with Straight Path until 2018.
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Chapter 6
Concluding Reflections: The Public Value of a
Millimetre-Wave Advocate

Zhouyue Pi's professional life can be summarised through one

term: millimetre-wave.

His research focused on a portion of the radio-frequency
spectrum, described in the source as ranging from 3 GHz to
300 GHz, that had long been overlooked or considered

impractical for mobile communications.

During the 4G era, millimetre-wave frequencies were widely
regarded as unsuitable for mobile wireless networks. Pi and his
colleagues challenged this assessment by developing
functioning prototype systems that demonstrated how the

technology could overcome key propagation difficulties.

Their work helped establish the technical foundations for the
commercial development of millimetre-wave frequency bands

in 5G networks.

Today, millimetre-wave 5G is being developed and deployed
for high-capacity, high-bandwidth applications in regions
including the United States, China, South Korea and Europe.

An important milestone in this technological progression was
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the 28 GHz prototype demonstrated in the Dallas laboratory in
2011.

Pi was not a researcher who simply followed established
technological trends. He entered the field of millimetre-wave
mobile communications when its practical value was still widely

questioned.

Earlier, at Nokia, he had contributed to 3G wireless standards
while those technologies were developing. At Samsung, he
pursued millimetre-wave systems before they became a

central focus of 5G research.

These decisions reflected his ability to recognise technological
opportunities before they gained broad acceptance. His
judgement was rooted in an understanding of the increasing
scarcity of wireless spectrum resources and the potential of
new engineering methods to overcome previously accepted

limitations.

From graduating with honours in Automation at Tsinghua
University to earning a master's degree in Electrical
Engineering at The Ohio State University, and from
contributing to 3G standards at Nokia to pioneering millimetre-
wave research at Samsung, Pi followed a sustained path of

technological development.
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His subsequent MBA at Cornell University and appointment as
CTO of Straight Path Communications marked a further

progression into corporate leadership.

Over more than twenty years, Zhouyue Pi developed from an
engineering student into a wireless communications pioneer

and eventually a senior technology executive.

His career illustrates an important principle of technological
innovation: some of the most valuable contributions do not
arise from making incremental improvements within mature
fields, but from opening new possibilities in areas that others

have overlooked.

At a time when millimetre-wave mobile communications were
widely considered impractical, Zhouyue Pi helped demonstrate
through working prototype systems that the technology could

succeed.

By challenging an established assumption and translating
theoretical possibilities into functioning engineering systems,
he contributed to the development of a new generation of

wireless communications.
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