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What is the fundamental trade-off
between “sensing” &
“communication”?

0 At microwaves: learn & leverage interference - cognitive
radio and dynamic spectrum sharing

o At millimeter wave: learn mobility =2 beam alignment
protocol design, beam alignment vs communication?

Research funded by NSF under grant CNS-1642982
& DARPA to compete on the Spectrum Collaboration Challenge
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Drivers of 5G

Keywords:

Flexibility

Situational awareness

Tools:

Software Defined Networking

Machine Learning

Cloud computing
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l—J Spectrum as a unified resource platform ‘

I_arL e Millimeter Wave Bandwidth Opportunity

Microwave Mm-wave
Better penetration Blockage/absorption
Ubiquitous channel Sensitive to mobility

Low capacity High capacity
Interference Low interference
Massive loTs Mobile broadband

Control plane Mission critical loTs
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Rethink communication systems
to leverage situational awareness
via more flexible design

2 How much more can we squeeze at microwaves?
> Limits not reached (yet!)

2 Fundamental limit of mm-wave:
sensing — communication trade-off?

2 Abstractions?
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Large Millimeter Wave Bandwidth Opportunity
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[Source: National Instruments]
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Goto 20B 20B
Metadata Ethernet VLAN VLAN IPv4 TCP Payload
Write src: 10000
Clear dst: 5060
dscp: 0
Appl
PPy ecn: 0
Meter protocol: TCP (6)
src: 10.0.0.1
dst: 11.1.1.1
pcp: 0
“vid: 100
type: IPv4 (0x0800)
pcp: 0
id: 1000

type: VLAN (0x8100)
src: 00:02:03:04:05:06
dst: 00:20:30:40:50:60
type: VLAN (0x8100)
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| E N a b I e Instructions
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p rog ra m m a bi I ity at Action List Action Set
MAC & PHY layers ey scionse
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0 Enable different
per-packet behaviors "o

Write

Ethernet VLAN VLAN

IPv4 TCP

src: 10000
dst: 5060

Clear

0 Define & incorporate sovy

dscp: 0
ecn: 0
Meter protocol: TCP (6)

wireless primitives ]

pcp: 0
vid: 100
0 Abstractions? L, e
vid: 1000

type: VLAN (0x8100)
src: 00:02:03:04:05:06
dst: 00:20:30:40:50:60
type: VLAN (0x8100)




