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5G  Edge
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5G Wavelength



5G Currencies / Capabilities
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Service Deployment & 
Energy Efficiency

Mobility & 
Connected Devices

Speed & 
Throughput

Peak 
Data Rate

10 Gb/s

Mobile Data 
Volume

10 Tb/s/km2

Latency & 
Reliability

E2E 
Latency

5 ms

Reliability
99.999%

Mobility
500 km/h

Connected
Devices
1M/km2

Service 
Deployment

Time 90 min.

Energy 
Efficiency

10% of Current 
Consumption



Critical Technologies for the 5G Future
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FIBER

SPECTRUM

SOFTWARE-DEFINED 
NETWORKS

MULTI-ACCESS 
EDGE COMPUTE



Network Slicing – Emerging Differentiator
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AR/VR

V2X

IoT

Medical

Industry

Mobile Broadband

5G Radio 
with Slices 5G Core Network

AR/VR Automated
Vehicles

IoT
Smart

Hospitals

Automated
Industry

Mobile
Broadband



Verizon – First to Tomorrow. First to 5G. 
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5G  built right

First to 
launch 5G

Reaching 30 cities
by end of year

14 NFL stadiums
5G-enabled



Virtualization Transforming Networks 
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Past
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Bare Metal

Today
Virtualization

Virtual Machines (VMs)
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Webscale
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Network of Distributed Clouds
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Data Centers Hub Sites CRAN Cell Site End User Cloud

Core Edge RAN Edge Cell Edge Device Edge

MEC Edge Placement Latency

Public Internet 
Latency

<30 ms <10 ms <5 ms <3 ms



Network Designed for Edge Compute
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Data Center Hub Site CRAN Cell Site End User

ISP, 
Internet Edge 

Compute
Edge 

Compute
Edge 

Compute

CUPS

pGW

sGW
sAEGW

vRAN vRAN



CRAN 
Sites

Public 
Cloud

Today’s Virtual Reality Experience

Core 
Network

Console

Headset

Emerging Applications Demand Low Latency
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Internet Latency

Round-trip data Cost

OK
Experience

Shift immersive reality 
processing to network edge

→ → → → →

Cost

10–20 ms latency Industry-
Changing

Experiences

CRAN 
Sites

Public 
Cloud

Moving the Cloud to the Network Edge

Core 
Network

Headset



The End-to-End Network

AWS Region
Internet

Mobile Network

Round Trip 
Latency = 

~100s of ms

Note: p90 latency across user population across the US

Transit/Peering 

Point



The End-to-End Network

AWS Region
Internet

Mobile Network

Round Trip 
Latency = 

~100s of ms

Note: p90 latency across user population across the US

Transit/Peering 

Point



Computing at the 5G Network Edge

AWS Region
Internet

Mobile Network

Round Trip 
Latency = 
~10 ms

Note: p90 latency across user population across the US

Transit/Peering 

Point



Computing at the 5G Network Edge

AWS Region
Internet

Mobile Network

Reduced 
Latency 

Jitter

Transit/Peering 

Point



Computing at the 5G Network Edge

AWS Region
Internet

Mobile Network

Multiple 
24x/7 video 

streams

Compressed 
Video 

Information
(BW savings)

Video
Processing

Transit/Peering 

Point





Edge Data Processing



Machine Learning 
Inference at the Edge



90%
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What Is a Wavelength Zone?

Same AWS-designed 

infrastructure as in 

AWS data centers

Hosted in a site 

within the 5G network

Integrated into the 

5G network

Managed and 

monitored from an 

AWS Region



What Is Unique About AWS Wavelength Zones?

Single pane of 

management 

across zones and 

AWS Regions

Same pace of 

innovation as in 

the AWS Regions

Same

operational 

consistency

(upgrades, patches, 

versions)

Failover from  

Wavelength Zone 

to AWS Region



AWS Region
us-east-1

AWS Region
us-east-2

AWS Region
us-west-2

AWS Region
us-west-1



AWS Region
us-east-1

AWS Region
us-east-2

AWS Region
us-west-2

AWS Region
us-west-1



Internet 

Peering 

Points
Mobile 

Network

Wavelength 
Zone

AWS Region
us-east-1

AWS Region
us-east-2

AWS Region
us-west-2

AWS Region
us-west-1



AWS Region
us-east-1

AWS Region
us-east-2

AWS Region
us-west-2

AWS Region
us-west-1



Deploying Applications

5G 

Mobile 

Access

AWS Wavelength 
Zone (WL Zone)

AWS Region

Internet

j

Control, management, and monitoring
j

k

VPC extension across Region and WL zonek

l

Connecting end users to WL zonel

m

WL zone and region service endpointsm

WL zone and server outside of AWS Region

n

n



Deploying a Gaming Application

Service Discovery

AWS Wavelength 
Zone

AWS Region

Player State 

Service



A Rich History of Gaming and 

Entertainment Innovations





Technology built from the ground 

up to address high latency, massive 

bandwidth, and compute usage in 

a cloud gaming environment





Looking Forward





5G  Edge – Enabling Transformative Experiences
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5G
Currencies 

IoT

Industry-Specific

Fixed Wireless

Network
Slicing

V2X

Mobile Broadband

Multi-Access
Edge Compute

+ +



5G  Edge – Powering 4th Industrial Revolution
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20 ms Latency

Massive Machine Type

Ultra Low Latency

Extreme Reliability

Large Bandwidth

Public
Cloud

Wireless Site 
with MEC 5GNetwork

Slices

Edge Cloud 
Platform

Network
Cloud

Energy

Reliability

Security

Cost



The Case for Enterprise Private Cellular Networks
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Enterprises  Venues  Campuses Remote  Off-Shore  TemporaryPorts  Logistic Hubs  Airports

Security and
Access

Reliability, 
Prioritization & QoS

Coverage
Industrial, Rural, etc.

Economics and 
Efficiency



Private Networks Vision – Enabling the 5G Enterprise
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• High-Throughput Network

• Low Latency 

• Reliability and Performance

• Increased Security

• Edge Compute

• Energy-Efficient Devices

Technology Capabilities

Public Mobile Connectivity

SD-WAN

Wireless LAN

Campus Connectivity



Thank you!
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