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“The 5G revolution is set, as new consumer and enterprise
use cases are emerging that will take advantage of the greater
data throughput, lower latency, and improved management
of a massive number of connected devices. It’s an exciting
time in the industry, as we see a long horizon for innovation.”

Chris Pearson, President, 5G Americas




“The emphasis on 5G by the wireless industry, enterprises, and
governments is gaining momentum. The COVID19 pandemic has
further pushed the need for wireless technology to play a crucial role
in keeping society connected under difficult conditions. This paper
addresses what 5G can do today and how it will evolve during the
coming decade.”

Peter Rysavy, Rysavy Research
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Cisco, Annual Internet Report (2018-2023), Mar 2020
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Mobile
Broadband

Transformational
Elements
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Massive MIMO

New Network Architectures
(Virtualization,
Software Defined Networking,
Edge Computing,

Network Slicing)

and Machine Learning
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Enhanced Mobile Rysavy Research
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Requirements for Different 5G Use Cases
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Evolution to
Mission Critical Communications

Business-driven communications Business~critical communications Mission-critical communications
Day-to-day communications Operational efficiency, Lives at risk
security, business innovation Potential for major environmental disaster

on trains and in stations

in passenger terminals
Broadband

to the skies

in smart Gty hotspots

Al enterprise and verticals normal business
communications

Increasing levels of guaranteed reliability, availability, security and performance
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Source: Nokia




Comparison of Use Case Categories

between LTE and 5G

Mobile e 10-20 Gbps Peak Rates
Broadband $:Cops Capaility 100X Capacity
loT Strong Features in Denser Deployment
o Category-M1 and NB-loT* Longer Battery Life
URLLC Limited Support Ground-Up Design
* Further loT Improvements for LTE in Release 16.
Rysavy Research




Key Capabilities and Deployment over
Time

Capability

[ Release 15 Deployments

| Release 16 Deployments

Deployment

Enhanced Mobile Broadband
Flexible/efficient radio to 52.6 GHz
Initial mmWave small cells

Initial edge computing deployments
Initial private networks

Move to 5G standalone architecture
Fixed wireless access applications

Industrial loT

Ultra Reliable Low Latency Comm.
Integrated Access and Backhaul
Carrier Aggregation

Dual Connectivity

NR in unlicensed spectrum
Efficiency enhancements

C-v2X

5G standalone architecture the norm
Increasing mmWave small cells
Deployments in C-band U.S.

More diverse business models
Widespread edge computing
Widespread private networks
Widespread fixed/mobile substitution
C-V2X applications

Release 17 Deployments

52.6 to 71 GHz

Low complexity devices
Multicast and broadcast
Non-terrestrial networks
Widespread mmWave deployment
Increased mid-band deployment

2026
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VR, AR, Mixed and Extended

Extended reality (XR) is a term referring to all real-and-virtual combined environments and
human-machine interactions generated by computer technology and wearables. Examples:
flying drones, underwater exploration.

Mixed Reality: Mixed
reality (MR), sometimes
referred to as hybrid
reality, is the merging of
real and virtual worlds to
produce new
environments and
visualizations where
physical and digital objects
co-exist and interact in
real time.

Examples: entertainment
industry.

Virtual reality (VR) is an
immersive multimedia or
computer simulated
environment which
allows one to interact
with it. Examples:
complete immersive
gaming, virtual aviation
training, medical/ surgical
training, mental
treatment.

Augmented reality (AR) is a
view of a

real-world environment
whose elements are
supplemented and
enhanced by
computer-generated
sensory input such as
sound, video, or graphics
Examples: tourism, retail-
furniture visualizers,
clothes visualizer.

Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2017-2022, Feb. 2019.
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Three-Tier Spectrum Usage for 5G
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CBRS Architecture
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