
5G Is Software    

Early deployments of 5G, the fifth generation of telecommunications 
technologies, are underway across the globe, and analysts estimate that 
5G will lead to massive economic growth. In the United States, that growth 

is expected to create up to three million new jobs and an additional $500 billion 
in the US gross domestic product. Those estimates jump to $12.3 trillion in 
sales activity globally across sectors supporting up to 22 million global jobs by 
2035. Thus, government and industry officials face tremendous pressure for the 
United States to quickly become a global leader in 5G technology in the face of 
formidable competition from other nations eager to capitalize on 5G’s potential.
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What exactly is 5G?

How does 5G differ 
from the previous 

generations of 
wireless? 

What are some of 
the new software 

technologies making 
5G networks possible?

How significant  
will the change be 
from the current  
3G and 4G-LTE 
networks to 5G? 

What will the 
deployment of  

5G technologies  
bring to consumers 
and the economy?

What should 
policymakers at all 

levels of government 
be thinking about 
in preparation for 

the expansion 
of 5G networks 

nationwide?

How exactly will 5G be so transformative? A good place to begin is with what 5G is not. It is not 
simply the newer, speedier version of the traditional wireless networks that today’s smartphone 
users are already familiar with. In fact, it is important for policymakers and the public to 
understand that 5G will be so much more than “the next 4G.” And software is key to that 
difference. Whereas previous networks were heavily integrated and dependent on physical 
hardware components, software and cloud computing are integral to 5G’s core network, 
fundamentally reshaping the very concept of what a wireless network can deliver. To arrive at the 
brave new 5G world, network operators and service providers are undertaking a major overhaul 
of our nation’s wireless infrastructure—in large part by leveraging cutting-edge virtualization 
technologies, with software playing a leading role in realizing this transformation.

This paper serves as an introduction to emerging 5G technologies and the underlying software 
powering next generation wireless networks. It will address the following frequently asked 
questions confronting US policymakers, industry stakeholders, and concerned citizens:
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5G Basics: How Does It Work?

The first generation of wireless networks (1G) ushered in the world’s first mobile voice call 
service to consumers—think the bulky handsets from the 1980s and 1990s. In the decades since, 
as mobile communication technology advanced, telecom providers have periodically released 
new iterations, or generations, of their mobile networks to improve quality of service, expand 
service coverage, and offer innovative new features to mobile users, such as SMS messaging 
and voicemail. 3G networks made the significant jump to add the mobile internet capabilities 
and GPS features that made the era of smartphones and mobile web browsing possible. 4G and 
4G-LTE supercharged the capabilities of 3G with high-speed mobile broadband, enabling data-
hungry tasks like video streaming and giving entrepreneurs the tools to develop an entirely new 
domain of mobile services via the app economy—creating thousands of brand new jobs in the 
process.

Developers of 5G forecast that in time their networks will offer even faster speeds, higher data 
capacity, lower end-to-end latency, and more network reliability than today’s 4G networks. 
Specifically, Oracle found in a recent study that 5G wireless networks will ultimately:

 Â Offer data speeds up to 10 times faster than today’s 4G-LTE networks,

 Â Reduce latency to as low as 1 millisecond,

 Â Increase network density to accommodate up to 100 times the number of connected 
devices in a given area compared to 4G-LTE,

 Â Result in up to 99 percent network reliability, and

 Â Drive energy efficiency through 90 percent less network energy consumption.

Comparing 5G Network Performance to Earlier Wireless Generations

3G 4G 5G

Peak data rates 8 Mbps 20–30 Mbps As high as 20 Gbps

End-to-end latency 100 milliseconds 60 milliseconds
As low as 1 
millisecond

Network capacity/
density

Experts believe there will be as many as 
200 billion wireless connected devices in 

the world by 2020. As the airwaves become 
increasingly congested, there is a concern 
that existing 4G and 3G devices will not be 
able to support the increased demand in 

connections within close proximity.

5G networks, built 
with the Internet-of-
Things in mind, will 
support over 100 

times the number of 
connected devices 
compared to 4G

To deliver on the promise of lightning-fast data speeds, indistinguishable end-to-end latency, 
and the bandwidth to accommodate millions of new interconnected devices, stakeholders 
across the industry are designing a new, modernized 5G Core Network architecture to power 
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next-generation wireless. Importantly, 5G cannot be reduced to any one particular innovation 
or specific technology but rather represents the culmination of years of innovations in software, 
network hardware, and radio technologies.

 Â The 5G Core Network—Cloud-Native, Software-Based Networks: Traditionally physical 
network hardware components for the 5G Core Network, such as servers, switches, and 
storage, will be offloaded entirely to the cloud and orchestrated in a virtual environment 
through intelligent software tools. By decoupling network functions from their underlying 
hardware components, networks can optimize scarce resources, simplify operations, and 
reduce network complexity, all while improving the agility, scalability, and resiliency of 
systems. Cloud technologies also are being applied in the Radio Access Networks that allow 
user equipment, such as a mobile phone, smart sensor, or IoT device, to connect to the 
Core Network.

 Â Network Slicing: 5G’s cloud network infrastructure can be partitioned into numerous, 
isolated “slices” and customized for individual clients who need different classes of service. 
Network slicing will enable providers to fulfill the unique needs of each enterprise customer 
by optimizing a slice of the 5G network to their exact specifications.

 Â Edge Computing: Significantly reduces end-to-end latency by performing certain 
processing tasks as close to the data source (the network edge) as possible—often on 
servers physically located near the edge device or even directly on the device itself in 
some cases. This is an extension of cloud computing, where tasks are outsourced to large 
data centers that can be hundreds or thousands of miles away from the source. Bringing 
computing physically closer to edge devices for certain hyper-local tasks will free up cloud 
computing bandwidth, conserve server resources elsewhere in the Core Network, and 
reduce end-to-end latency.1

 Â 5G New Radio (NR) and Next-Gen Radio Equipment: The 5G Cloud Radio Access 
Network (C-RAN) will require the installation of new Radio Access Technology, such as  
small cell base stations, massive multiple input and multiple output (MIMO) radio arrays, 
and millimeter wave technology. Artificial intelligence and automation software will 
allow 5G NR equipment to operate more efficiently through techniques such as targeted 
beamforming, delivering higher performance to end users and reducing network energy 
consumption. Additionally, industry and government stakeholders are increasingly turning 
to Open Radio Access Networks (Open RAN) and virtualized RAN (V-RAN) as models and 
standards for deployment. Previous generations of wireless networks were built as “closed 
systems,” meaning customers were essentially locked into a limited selection of proprietary 
RAN hardware vendors to build out their networks. These closed systems did not allow 
compatibility with competing hardware technologies from other vendors, leading to high 
costs for customers and even increased security risk by depending heavily on technology 
from a sole provider. In contrast, accessed through open, virtualized RAN technologies 
would allow networks and network-based applications to mix and match both hardware 
and software components from different vendors, resulting in increased transparency, more 
flexibility for operators, and the opportunity for greater software-driven innovation in RAN 
technology.2

1 “What Is Edge Computing?” Cloudflare, https://www.cloudflare.com/learning/serverless/glossary/what-is-
edge-computing/; and 5GPPP, View on 5G Architecture (December 2017), https://5g-ppp.eu/wp-content/
uploads/2018/01/5G-PPP-5G-Architecture-White-Paper-Jan-2018-v2.0.pdf, 72–73.

2 “The Future of 5G Must be ‘Open,’” IBM (May 2020), https://www.ibm.com/blogs/policy/open-5g-pov/.
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USER 
EQUIPMENT 

(UE)

RADIO ACCESS 
NETWORK 

(RAN)

5G CORE 
NETWORK

End-to-End Overview of the 5G Network Architecture

Everyday consumer devices—such as a smartphone, smart sensor, or connected automobile—
cannot connect directly to the 5G Core Network on their own. In order to reach the 5G Core 
Network, User Equipment must first connect through 5G-enabled equipment on the Radio 
Access Network (such as a cell tower or small cell array) that will route traffic to the network core 
and the internet.
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Projected 5G Use Cases

A 2019 study found that 84 percent of key decision makers across various industries believed 
that 5G networks will be transformative and have a lasting effect on the way companies do 
business. Sixty-eight percent of those surveyed felt that 5G-enabled services will affect their 
customers as well.3 It is difficult to predict the exact long-term consumer applications of 5G, but 
its unique benefits already are being touted in some areas:

 Â Accelerating Mobile Media Consumption with Enhanced Mobile Broadband (eMBB): 
In the near-term, industry analysts expect 5G’s enhanced mobile broadband speeds will 
result in a massive uptick in mobile media usage among consumers, especially in the video 
streaming, music streaming, and online gaming spaces. New opportunities in mobile media 
alone made possible by 5G are expected to generate $185 billion globally in the next 10 
years.4

 Â Smart City and IoT Applications with Massive Machine-Type Communications (mMTC): 
Municipalities across the United States increasingly are integrating software and connected 
sensors into their physical and digital infrastructure. 5G’s enhanced bandwidth and 
network capacity will allow more sensors and IoT devices to come online simultaneously, 
providing city leaders with the power of real-time data analytics, artificial intelligence, and 
machine learning to improve the quality of constituent services. “Smart” streetlights and 
traffic signals that better manage traffic are commonly cited examples of cities leveraging 
connected technologies, but any use case dependent on real-time feedback and data 
analysis could be ripe for use.

 Â Autonomous Vehicles, Robotics, and Automation with Ultra-Reliable Low Latency 
Communications (URLLC): Complex autonomous systems—such as self-driving cars 
and industrial IoT equipment—need to instantly process a high volume of data and 
communicate with other machines to make dozens of micro-decisions every second, often 
with human lives at stake. Integrating 5G in these emerging technologies will be critical to 
the commercial deployment of autonomous systems and industrial robots in the field.

 Â Augmented Reality (AR), Virtual Reality (VR), and Mixed Reality (MR): Higher data 
speeds and lower latency will accelerate the viability of AR/VR solutions in new markets in 
entertainment and innovative new use cases. Software developers already are beginning 
to design applications in health care, building construction, education, workplace 
collaboration, and more.

3 Enterprises Preparing for 5G Smart Ecosystems, Oracle, https://www.oracle.com/a/ocom/docs/industries/
communications/5g-enterprise-survey-info.pdf.

4 “How 5G Will Transform the Business of Media & Entertainment,” Intel, Ovum (October 2018), https://
newsroom.intel.com/wp-content/uploads/sites/11/2018/10/ovum–intel–5g–ebook.pdf.
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Public Policy Challenges to Address

We are only at the very beginning of the 5G transformation, but it is imperative for 
policymakers, service providers, business leaders, and other stakeholders to enact forward-
thinking policies that will secure the United States as a global leader in 5G.

Prioritize increased software security generally, promote and strengthen 
encryption tools across the 5G ecosystem.

 Â With millions of new IoT devices, sensors, radio equipment, and virtualized network 
infrastructure components connecting to the 5G network, the cybersecurity risk is prevalent 
from end to end. Left unchecked, malicious actors could cause widespread disruptions to 
the network and even put the health and safety of human lives at risk by interfering with 
critical systems.

 Â To foster trust among users and develop confidence in the integrity of next-generation 
networks, developers and stakeholders across the 5G ecosystem—from the core, to the 
edge servers, to the RAN, and even user equipment (mobile devices) themselves—must 
implement responsible cybersecurity features that harden potential threat vectors, safeguard 
user privacy, and protect sensitive information.

 Â Strong encryption is vital to authenticate genuine calls for information in the dynamic 
virtualized network environment incorporated in the 5G core and RAN.

eMBB
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5G Features Fuel Next-Gen Applications
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Cultivate a next-gen telecommunications talent pipeline by promoting 
robust STEM skills education.

 Â The software industry currently supports more than 14.4 million jobs across the United 
States, a figure that is only going to increase as demand for software specialists accelerates 
in the 5G era and beyond. Establishing a robust STEM pipeline to fill thousands of U.S. jobs 
building out the 5G core network, pioneering new technologies such as edge computing 
and network slicing, and developing advanced data analytics tools will be a deciding factor 
as the international race for 5G talent heats up.

Continue to open up sufficient spectrum for widespread 5G deployment 
nationwide. 

 Â Congress should collaborate with the Federal Communications Commission, the 
Commerce Department’s National Telecommunications and Information Administration, 
and the Department of Defense to optimize and realign US spectrum strategy for the 5G 
reality. Additional spectrum in the low, mid, and high bands will be necessary to bring 5G 
networks nationwide, especially to rural areas and exurbs where high-band millimeter wave 
deployment is not feasible.

Enable security and promote innovation and competition by helping  
ensure the development of open, interoperable, and standards-based  
5G networks. 

 Â Having an open, diverse, and competitive marketplace of innovative and trusted suppliers 
will help ensure 5G security as network operators make network upgrades and invest in new 
infrastructure. Congress should consider a variety of channels—innovation and international 
funds, procurement regulations, and research and development support—to help ensure 
the growth of the market for suppliers developing open and interoperable 5G solutions.

Software.org: the BSA Foundation is an independent and nonpartisan international research organization 
aimed at educating policymakers and the broader public about the hugely positive impact that software has 
on our lives, our economy, and our society.
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