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COVID-19 Pandemic 
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There has been no moment of need in modern times as urgent as what we face today as 
humanity grapples with the COVID-19 pandemic.  In three months, the virus has spread 
to over 180 countries around the globe, infecting millions, and has arrested the largest 
and smallest of economies.  At the same time, it has created an unprecedented need for 
connectivity and communications.  Now, more than ever, unconventional thinking and 
leadership as well as innovative applications of technologies such as 5G are dire 
necessities for addressing the many COVID-19-related challenges that are disrupting 
millions of lives and jeopardizing trillions in economic value.  

COVID-19 – a Global Moment of Dire Need  
We have not encountered anything like the global crisis that is the COVID-19 pandemic.  Nothing in 
modern times has had the deep impact on our global economy, our society and our pubic health in as 
short a time with such disruptive scale and global scope.  Most of the world is still in the early stages of 
this deadly pandemic that will likely be with us for a while. 
Why is this virus so disruptive?  The SARS CoV-2 virus, which causes the COVID-19 disease, has a 
number of attributes that make it detrimental.  Firstly, with a reported average R0 (basic reproduction 
number) of 2.5, COVID-19 is significantly more contagious than the flu.1  The virus is also transmissible 
by asymptomatic carriers (as well as those who show symptoms) who are able to infect others during 
a one to two week long period before symptoms set in, if ever.  Finally, the case fatality rate of the virus 
is high especially among our elderly population and those with severe underlying conditions such as 
heart disease, diabetes, asthma, and cancer.  With an obesity rate of 36.2%, the United States has a 
population that is generally more prone to fatal outcomes from COVID-19 than countries like South 
Korea with its obesity rate of 4.7% according to the World Health Organization.2 

Beyond the public health crisis, COVID-19 outbreaks around the world have had a disastrous effect on 
global and local economies as well as trade as governments have instituted constrictive mitigation 
measures such as social distancing, shelter-in-place orders, and lockdowns in the hope of slowing the 
epidemic spread.  The initial outbreaks in the United States spurred dramatic monetary easing by the 
Fed and a massive $2.2 trillion relief package from the federal government to help individuals and 
businesses impacted by the precipitous downturn of the US economy, which is estimated to decline by 
more than 30% in the second quarter of 2020.3 

§ The epidemic curve presents a continuum of mission critical needs for innovations that can help 
us rapidly scale and flex our response to the COVID-19 pandemic. 

§ Cross-domain, cross-industry collaboration and co-creation with governments are essential to 
the process of inventing novel solutions for combating a novel coronavirus. 

§ Governments need to explore transformative technologies such as 5G and work with industry 
leaders to fast-track critical innovations and infrastructure to market. 



     
 

 

April 23, 2020 3 

 

Ó 2020 neXt Curve and/or its affiliates.  All rights reserved. 

COVID-19 Pandemic 
The Crucible of 5G Innovation & Leadership 

What might be considered the new normal is not sustainable.  Many of our institutions and industries 
have demonstrated that they are not resilient or adaptable enough to blunt the catastrophic economic 
hemorrhaging and societal disruption caused by the current mitigation regime.  Never has there been 
as costly a national crisis, nor have we seen need at this scale or scope in our lifetime. 

The Pandemic Curve Gives Rise to a Continuum of Mission Critical Needs  
Like with any natural disaster, each phase of an epidemic requires specific responses in order to 
minimize economic damage and save lives.  The epidemic curve begins with a pre-surge phase at the 
onset of an epidemic outbreak, transitions through a peak in daily infections, enters the turnaround 
phase as infection rates begin to decline, and then resolves with the tail phase when the epidemic has 
either been brought under control, or has burned itself out due to growing herd immunity. 

Each country, each state, each city, each community has and will experience a different epidemic curve 
based on its demographics, the quality of its healthcare system, and its level of readiness and 
preparation.  However, all of these curves will share a common characteristic – a continuum of mission 
critical needs: gaining real-time visibility of epidemic outbreaks, coordinating and deploying scarce and 
stressed healthcare resources, and orchestrating containment and mitigation measures in ways that 
minimize negative impacts on the economy and society. 

The Pandemic/Epidemic Curve

Pre-Surge The Surge The Peak The Turnaround The Tail
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The Pre-Surge Phase is the precursor to an epidemic outbreak.  This phase is a critical period and opportunity to stem an outbreak through active
containment measures such as surveillance testing and mitigation in the form of targeted isolation or quarantine of presumed and confirmed individuals 
who are infected.  Aggressive actions in this phase have resulted in countries being able to control virus spread within their borders.

The Surge Phase is when epidemic spread reaches a period of exponential growth reflected in a rapid rise in actual and 
known cases.  It is during this period that containment measures in conjunction with mitigation measures such as 
“shelter-in-place” and social distancing practices can contribute to the “flattening of the curve” so that the number of 
hospitalizations and use of critical healthcare resources stay within available healthcare capacity.  The actual and known 
case fatality rates are typically highest during this phase of the epidemic curve especially if healthcare capacity is overrun. 

The Peak Phase is reached when the number of actual daily cases begins to level off as the virus’s 
infection rate begins to decline due to containment and mitigation measures and/or because a 
population has begun to acquire a degree of herd immunity thus slowing epidemic spread.

The Turnaround Phase is when the number of daily cases declines as containment 
and mitigation measures and/or herd immunity make it more difficult for the virus 
to spread.  If a large portion of a population is still susceptible to the virus, ongoing 
containment and mitigation may be needed to suppress the infection rate. 

The Tail Phase is achieved when the epidemic spread is 
brought under control and monitoring capabilities are in 
place to quickly identify and manage any incidents of 
community transmission from becoming larger outbreaks. 

Economic 
Impact

Public Health 
Impact

Source: neXt Curve

Containment
Measures that seek to gain visibility of
and contain epidemic spread such as
contact tracing, and the isolation and
quarantine of infected individuals.

Mitigation
Measures that seek to slow the transmission of
a virus through good hygiene, social/physical
distancing, the closure of schools, workplaces,
large gatherings and events.
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From the disease control perspective, response measures along the epidemic curve tend to shift from 
a more containment-focused mix in the pre-surge phase toward an increasing mix of mitigation moving 
into the surge phase and through the peak of the epidemic curve.  Countries such as Italy and Spain, 
that have not been able to preempt a large epidemic surge through proactive surveillance testing in the 
pre-surge phase, have had to resort to severe mitigation measures to “flatten the curve” and keep 
hospitalizations below their nation’s healthcare system capacity. 
Conversely, South Korea has become a poster child for proactive containment, which enabled it to blunt 
its epidemic curve, thus limiting total confirmed cases to just a little over 10,700 or 200 cases per 
million.4  At the same time, South Korea managed 
to keep hospitalizations well under its healthcare 
system’s capacity at the peak of its epidemic curve, 
resulting in a case fatality rate of 2%, one of the 
lowest of any country suffering from COVID-19.  

With over 900,000 new confirmed cases and over 
50,000 confirmed deaths in a span of six-weeks of 
scaled testing, the United States will need to meet 
COVID-19’s rapid viral spread with digital speed.5  
Unlike South Korea where outbreaks were 
primarily located in the city of Daegu, the United 
States suffers from a pervasive spread of the virus 
across hundreds of urban and rural counties across all 50 states.  This means that scarce resources 
such as face masks, test kits, PPE (Personal Protective Equipment), and ventilators need to be quickly 
distributed to where there are outbreaks across the third-largest country in the world by landmass, and 
across state lines.  These factors make communications, logistics, and transportation in support of 
epidemic response at the national or state level nothing short of a nightmare.  

Pandemic – a Crucible for Innovation 
The SARS CoV-2 virus is novel, presenting humanity with unprecedented challenges that conventional 
approaches, tools, and thinking have proven insufficient in addressing at scale.  It is clear that novel 
solutions and a rethinking of response and recovery strategies are needed to deal with a global public 
health crisis of the magnitude of this pandemic.   
In many ways, the pandemic has become a crucible for innovation set on the burning platform that all 
afflicted nations share, which is the need to recover their economic and societal vitality as soon as 
possible.  In this crucible, transformative technologies such as 5G, artificial intelligence (AI), the Internet 
of Things (IoT), and innovative ideas and solutions will find an environment to thrive.  The intense 
demand for mission critical solutions yet to be imagined will accelerate the value proposition and the 
application of these technologies that will help us kill the COVID-19 pandemic curve.   
We see evidence of how technology-infused innovation and proactive leadership contributed to South 
Korea’s success in dealing with the initial COVID-19 outbreaks in the country.  Innovative use of mobile 
communications technologies coupled with creative testing and sampling approaches gave Korean 
government agencies sufficient visibility of the virus and its transmission path to institute the targeted 

“We have never before seen a 
pandemic sparked by a 

coronavirus.  This is the first 
pandemic caused by a 

coronavirus.” 
Tedros Adhanom Ghebreyesus 

WHO Director-General, March 11, 2020 
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containment measures that helped them avoid an economically debilitating national lockdown.  Most 
notably, the South Korean drive-thru testing protocol, which helped scale the country’s surveillance and 
containment capabilities, has been widely emulated by countries across the globe, and has become 
somewhat of a staple of pandemic response.  

Governments at the federal, state and local levels in the United States are hopeful that the peak of 
epidemic spread will arrive in the mid-April to May timeframe after which we will be able to return to our 
lives and economy as we knew them.  The reality is we could be dealing with the ebb and flow of the 
COVID-19 pandemic for a year or more until broad-based immunity has been achieved either through 
the nationwide immunization (by administration of a vaccine) or through the less desirable course of 
herd immunity through exposure.  Even countries like South Korea that have managed to bring their 
initial bout of COVID-19 under control need to remain vigilant and continue to build and advance their 
response capabilities and infrastructure in case of future outbreaks, imported, reoccurring, or otherwise.   

“There’s never been anything like this in history.”   
Dr. Anthony Fauci, White House press conference, March 19, 2020 

Leading epidemiologists and immunologists such as Dr. Anthony Fauci, Director of the National Institute 
of Allergy and Infectious Diseases, warn that even if we are able to overcome the initial epidemic wave 
in the US, there is a strong likelihood of a second wave that could hit the northern hemisphere in the 
fall as the virus makes its way back from the southern hemisphere.  It seems unlikely that our COVID-
19 woes will end anytime soon, with the severity of any moment depending on our readiness and ability 
to respond to that phase of the epidemic curve. 
As we wait for the discovery, approval, and deployment of vaccine and therapeutic remedies over the 
next 12 or more months, the pressure to find innovative ways to expand our containment capabilities, 
scale our healthcare services, and enhance public health and safety will continue to intensify.  These 
new innovations will ideally help us minimize the negative effects of heavy-handed mitigation measures 
such as broad shelter-in-place orders and lockdowns that end up shutting down significant portions of 
our economy, causing massive financial loss to businesses, households, and the nation. 

2019 2020 2021
Dec Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

COVID-19 
genome 

published.

1/14/2020

The earliest we 
can expect a 

COVID-19 vaccine.

~3/2021

The earliest we can expect 
extensive nationwide 

immunization in the US.

~6/2021

~5/2021
Estimated timeframe for a peak in the United 
States provided nationwide mitigation and 
containment measures slow epidemic spread.

Anticipated 2nd epidemic 
wave in the fall in the 
northern hemisphere.
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2/7/2020

Moderna submits vaccine 
for standards testing. 

Containment & Mitigation

ImmunizationSource: neXt Curve analysis
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5G – an Enabler of Critical Applications for Killing the COVID-19 Curve 
As we look at the continuum of mission critical needs across the epidemic curve, one thing is very clear: 
we need to connect people, things, and services in unimagined ways, or in ways we may have imagined  
but now require with unprecedented urgency.  We also need to be able to communicate in richer, more 
resilient, and secure ways that support the demands of mission critical applications and services that 
will help us in the fight against COVID-19.   

Whether it is to connect and coordinate geographically distributed resources or to remotely share 
expertise, next-generation wireless communications technologies offer new possibilities for government 
agencies and healthcare organizations to respond rapidly at scale and share data and knowledge 
across the country in real time.  New 5G features to be commercialized soon promise to bring to bear 
a bevy of carrier-grade mobile and fixed wireless communications capabilities.  These technologies can 
be used to enable a wide range of game-changing applications that capitalize on the following 
functionalities: 

• Rapidly deployable carrier-grade infrastructure for private networks 
• Low-latency device-to-device connectivity to enable new forms of adaptable and 

collaborative automation 
• Enhanced broadband connectivity for new communications and media experiences 
• Multi-access connectivity that create new possibilities for communications for remote 

and rural scenarios  

Critical Applications for Killing the COVID-19 Curve

Pre-Surge The Surge The Peak The Turnaround The Tail
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Source: neXt Curve analysis
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These 5G connectivity capabilities can enable critical applications that will enable our emergency 
services, disease control agencies, and healthcare system to: 

• Improve the velocity and veracity of testing and case data   
• Respond, coordinate, and deploy resources faster in every phase of the epidemic curve 
• Improve the scalability and adaptability of emergency response facilities and resources 
• Improve the safety and protection of healthcare, first responder and essential workers 
• Remotely administer enhanced care and share knowledge resources and expertise 

In the early phases of the epidemic curve, surveillance testing is critical in preventing an outbreak from 
turning into an epidemic.  But test sampling is also a risk to healthcare workers and patients engaged 
in the sample collection process, which is typically administered in a lab located in a medical facility or 
a commercial lab site.  Mobile communications can support a wide range of novel mobile testing and 
sample collection models that can enable faster and safer deployment of capabilities and resources 
closer to the subjects needing or targeted for testing, while extending the reach of testing services into 
rural areas where connectivity can be limited.  The timely collection of test results from the field can 
dramatically improve the quality of testing and case data, which is currently poor and inconsistent.  
As we move into the surge phase of the epidemic curve, temporary overflow facilities play an important 
role.  They can help healthcare systems quickly flex and scale capacity to meet dramatic increases in 
patient loads that occur in areas that experience an outbreak or community spread.  They also provide 
temporary shelter for individuals with or suspected to have COVID-19, who want to self-isolate away 
from their families and neighbors to protect them.  5G fixed wireless access can provide fiber-like 
connectivity to a surge facility without the need to lay fiber to a site, making deployment faster and more 
flexible.  
Private network support is an exciting new feature of 5G that can bring the resiliency and security 
characteristic of carrier-grade wireless network technologies to the implementation of indoor wireless 
communications infrastructure for surge facilities using shared or unlicensed spectrum.  A private 5G 
network would be able to connect the multitude of devices and equipment that populate a surge facility 
with ultra-reliable, high performance connectivity.  Such a dedicated network would also be able to 
support new applications such as service robots that provide nursing support, or a variety of real-time 
telemedicine applications where doctors use augmented reality and sensor fusion based on readings 
from numerous diagnostic devices to expedite treatment and support medical procedures.  A 5G 
network’s ability to support mission critical wireless communications could enable the rapid 
reconfiguration of a facility, and deployment of wirelessly-connected equipment required to meet fast-
changing patient care needs. 
The possibilities are compelling and should be explored so that game-changing solutions and 
reinvented practices can be quickly implemented in the field to save lives.  Regardless of where we 
might be along the epidemic curve, we will need a full life cycle of critical applications to build out robust 
surveillance, containment, and emergency healthcare response capabilities to better deal with the 
current epidemic, and any potential future occurrences, COVID-19 or otherwise. 
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5G – The Mission Critical Infrastructure for Mission Critical Innovation 
The critical applications that we need to combat the COVID-19 pandemic cannot be implemented with 
the urgent speed, scale and the nationwide scope required without the necessary infrastructure.  For 
these reasons, 5G will play a pivotal role in enabling new possibilities for how wireline and wireless, 
indoor and mobile, terrestrial and non-terrestrial communications can be rapidly deployed and operated 
to meet the emergency needs resulting from the COVID-19 pandemic crisis. 
In many parts of the United States, the communications infrastructure simply does not exist to provide 
a consistent and reliable medium for deploying the critical applications mentioned in the prior section.  
This is a serious problem because COVID-19 has spread to approximately 2,800 counties (out of 3,200 
counties total in the US) most of which are rural and historically underserved, not only from a broadband 
perspective, but also from healthcare and emergency response perspectives.6 
5G technologies and features foster a number of benefits that will be essential for the communications 
infrastructure that will support critical applications and innovations in the fight against COVID-19.     

• Multi-access by nature and intent – 5G is a unifying technology that promotes the integration 
and coexistence of multiple communications technologies and implementations such as Wi-Fi 
6, an array of IoT communications protocols such as NB-IoT (Narrowband IoT), and low earth 
orbit (LEO) satellite communications.  There are current and emerging 5G technologies and 
applications that can address many of the connectivity challenges in rural America making new 
deployment architectures possible for fixed and mobile wireless access.  These architectures 
can enable the rapid implementation of robust communication networks in remote rural and 
suburban areas needed for emergency services, intensive care, as well as mobile surveillance 
for comprehensive disease tracking and control.   

• New spectrum possibilities for new capacity and performance – Spectrum is the lifeblood 
of wireless communications.  5G is enabling and will continue to enable exciting uses of 
spectrum across the low, mid, and mmWave bands.  New spectrum possibilities will provide the 
flexibility for mobile network operators to rapidly deploy new as well as provisional capacity and 
services to support mobile emergency response resources across the United States.  New 5G 
features enable regulators to make spectrum available for shared and private uses.  Creative 
combinations of licensed, unlicensed and underutilized spectrum bands can expand the 
availability of mission critical 5G communications across previously underserved geographies. 

• New deployment and business models for private and neutral-host networks – The new 
features of 5G over unlicensed and shared spectrum open up new possibilities for public-private 
partnerships that can bring mission critical connectivity to underserved and difficult-to-serve 
areas across the United States.  With regulatory support and government investment, these new 
models for deploying and operating private and neutral-host 5G networks can foster the 
economic opportunities and incentives necessary to broaden coverage in rural areas while 
enhancing the quality of service in terms of network performance, security and resiliency. 

Thankfully, 5G is here.  Through the course of this year there is a great opportunity for operators and 
industries to accelerate investments in the build out of 5G infrastructure and applications, especially as 
outbreaks of COVID-19 plague rural counties across the US. 
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Now Is the Time for 5G Innovation and Leadership  
5G innovation in response to COVID-19 is going to take industry and government leadership driven by 
the urgency to save lives and the economy.  It will take the initiative of creative, problem-solving industry 
leaders to bring the 5G ecosystem together with medical experts, government and public health 
agencies to develop novel solutions that we need now and in later phases of the epidemic curve.   

Cross-domain, cross-industry thought leadership 
is needed, inspired by a deep empathy for the factors 
that challenge our ability to respond to, manage and 
control the pandemic.  While communications and 
connectivity will be foundational ingredients of this 
innovation, the end goal should not be to merely 
connect things, services and people.  It should be to 
realize holistic solutions to real COVID-19 response 
and control challenges in the field.  It should be to 
create new capabilties that give public health 
agencies, healthcare providers and governments a 
competitive advantage over the virus. 
A build-it-and-they-will-come approach will not 
work, because what we urgently need are working 
solutions that can be rapidly rolled out, solutions that 
require unconventional conception and design to 
meet the unconventional threat of the virus.  5G 
industry leaders need to quickly bridge the divide of 

knowledge and problem-solving that currently exists between 5G experts, policymakers, politicians and 
domain (e.g. disease control) experts.  This can be achieved through cross-domain, cross-industry and 
public-private collaboration and co-creation.   
The notion that the customer knows best no longer stands due to the unprecedented nature of this 
public health calamity.  Creative technologists, industry problem-solvers and government need to work 
together in tight cycles of progressive elaboration and design to rapidly invent and implement holistic 
solutions that do not undershoot what is possible with 5G and other transformative technologies. 
Invention alone will not be enough.  Time is of the essence.  Once compelling ideas and solutions 
have been proposed and designed, 5G industry leaders should work with regulators, standards bodies 
and industry consortia to clear roadblocks to rapidly rolling out great solutions.  Much like the FDA has 
recently fast-tracked the review and approval of diagnostic test assays and equipment, the 5G industry 
community can advise and lobby the FCC to provide provisional licenses for the emergency use of 
shared or unlicensed bands such as CBRS (Citizens Broadband Radio Service) or underutilized satellite 
spectrum such as C-Band. 
5G needs to be accelerated, not delayed.  The industry and government should collectively work to 
compress the timeline and advance the features and availability  of 5G with the kind of urgency that the 
moment warrants.  After all, the virus is not waiting to run its pandemic course.  Economically, we can’t 
afford to allow it to, so what are we waiting for? 

“I see global innovation as 
the key to limiting the 

damage.  This includes 
innovations in testing, 

treatments, vaccines, and the 
policies to limit the spread 

while minimize the damage to 
economies and well-being.” 

Bill Gates 
Co-founder and Co-chairman 

Bill & Melinda Gates Foundation 
April 23, 2020 
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In the Darkest Hour, It Is Time for Leaders to Lead  
World wars aside, we have not faced as economically devastating and socially disruptive an event in 
modern times like this pandemic.  Once COVID-19 has been eradicated, it will undoubtedly leave a 
lasting impression.  It will unequivocally demonstrate the necessity of mission critical infrastructure to 
enable massive scaling of emergency services and response capabilities across the US, and to support 
better business and societal resiliency.  Our response to the pandemic will also spawn novel 
applications and measures that will become woven into the fabric of how we live, work and travel, much 
in the same way that airport security checks have become an accepted fact of life almost twenty years 
after 9/11.     
While the COVID-19 pandemic may have stolen the headlines from 5G and other transformative 
technologies for the moment, it is clear, more than ever, that 5G is a vital technology platform for 
innovations that will enable us to catch up to the epidemic and eventually control the virus spread.  Even 
today, the next-generation networks and digital infrastructures that 5G enables can support innovative 
solutions for all phases of the epidemic curve as well as open up new possibilities for solving the unique 
problems that each country faces in their COVID-19 journey. 
As New York Governor Andrew Cuomo opined on April 10th at the state’s coronavirus press briefing, 
there are no experts, “Nobody has been here before.”  If no one is an expert, we will have to depend on 
problem solvers and innovators to figure out how we live with this virus while we await mass 
immunization.  There is no time like the present for leading tech companies to innovate and problem-
solve in collaboration with government, public health, and emergency response agencies, regulators, 
and industry consortia to unleash the full potential of 5G.  
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About neXt Curve 
 
neXt Curve is a global research advisory firm focused on cross-domain ICT industry and emerging 
technology research.  Our mission is to inspire the digital future of forward-thinking, innovative 
organizations in the public and private sectors.  We provide business insights, thought leadership and 
leadership coaching to some of the world’s leading companies in the telecommunications, technology 
and media industries.  Our independent research analysts and consultants partner closely with our 
clients in developing transformative strategies to reinvent their businesses, find new markets for their 
products and services, and address their most important organizational priorities. 
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