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Voice & SMS

2G

Broadband Data

Low cost voice & 
Voice capacity

3G

Video streaming, 
MTC

Low cost data & 
data capacity

Zero cost voice

4G
Industrial IoT, 
FWA, AR/VR 
streaming

Video streaming, 
MTC Optimized

Zero cost voice 
and zero cost 
data

5G

Historical Perspective

Each new generation is about optimizing the new use case of the previous generation to reduce 
cost and introduction of new platform capabilities
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Voice

2G
Broadband 
Data

Low cost 
voice & 
Voice 
capacity

3G
Video 
streaming, 
MTC

Low cost 
data & data 
capacity

Zero cost 
voice

4G Industrial
IoT, FWA, 
AR/VR 
streaming

Low cost video 
streaming, MTC 
Optimized

Zero cost voice 
and zero cost 
data

5G RF Sensing, 
Gbps @ high 
speed, 
100Gbps 
@short range.

Low cost, 
optimized 
Industrial IoT, 
low cost AR/VR 

streaming, FWA

Zero cost 
video 
streaming, 
MTC

Zero cost 
voice, zero 
cost data

5GE 
and 

Beyond

What new platform capabilities to enable?
Extending into the Future
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High speed @ High mobility

100 Mbps V2V

10 Gbps HST

100 Mbps
per drone
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RF sensing indoor and outdoor

• Presence

• Activity

• Heart Rate

• Location

• Estimate Density of 
cars/people

• Localization & Tracking

• Mobility rates

• Identify empty 
parking spots

See beyond what a camera can see

• Patterns
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• Network interconnecting top of rack 
switches for fast path between 
applications

• ~500 Gbps over ~10 meters

•Inter-blade communication – wireless 
backplane

Is there a place for wireless in the data center

Supporting rapid deployment of compute pods and reduce TCO
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•100s to 1000s of sensors are needed 
on humanoid robots

•Lots of wires needed to connect all 
the sensors

•What if we could make the sensor 
network wireless

• 1000s of devices in less than 1 
Cu. Meter need to talk to the 
“brain” reliably 

• Low data rate and high data 
rate

• Similar concept for in-vehicle network

Robot Wireless Nervous System
Large Scale Pico Area Networks
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Truly disruptive technologies are  published >10 years before product realization
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Wide Area 
Networks

Indoor 
Networks

Dedicated 
Networks

A B C

Zero cost Capacity & Global 

Coverage  

High data rate @ high speeds

Localization and sensing

New MMIMO Tech

MMIMO @ mmwave

Dense DMIMO

Disaggregated RAN

Presence, Activity, Location

Ultra low cost wall to wall 

capacity

Flexfoil MMIMO

RF Sensing

Dense DMIMO

Extreme URLLC

Industrial IoT @ low cost

Terra bits/sec @ short range

Cooperative Diversity

Blind Inter-system 

Interference 

URLLC @ mmwave

Terra Hertz

URLLC @ unlicensed

A network with one framework but highly optimized for each scenario


