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Emerging Technologies in Public Safety

Public Safety is beginning to discover a world
of connected sensors and data that will
transform the way you respond in the future
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The National Public Safety Broadband
Network (NPSBN)

w Future Public Safety broadband data communications will
rely on the 700 MHz LTE Network from FirstNet

w General Dynamics is a leading provider of 700 MHz LTE
networks

¢ Committed to research in 700 MHz LTE systems
¢ Ongoing Internal Research and Development

¢ Collaborative Research and Development with
government, universities and industry partners

w General Dynamics has decades of experience in design, an
fielding of Deployable Networks in remote and harsh
environments
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Challenges Delivering Coverage
Beyond Fixed Sites Exist Everywhere

wUrban- Planned / AeHoc Events
¢ Surge Capacity

w Sports Events
w Marathons
w Protests

¢ In-Fill Where Coverage is Knocked Out

w Disasters

wRural / Remote Areas

¢ Border Operations

¢ Tribal Lands

¢ National Parks / Forests
¢ Wildfire Response
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Public Safety Needs a Family of Deployables
I Ready Today, Equipped for Tomorrow

Aerial Payloads i Enable LTE (or other Network) coverage
over a defined area of responsibility, with appropriate
relay/back haul to existing infrastructure.

wa

Larger Teams in Planned or Sustained Areas of Operations
(Planned Events, Disaster Response/Recovery, or larger
Wildfire (Type 1/2) Response teams i Extensive areas, and
higher numbers of users call for deployables offered on
platforms, offering networking from Mobile Command Posts, or
Cell-on-Wheels/Trailers that are capable of serving dozens or
hundreds of officers.

Small Teams of Responders in Remote Location (Search
and Rescue, Disaster Response, Small Wildfire (Type 3/4)
Response Team) i Small teams served by a Drop Kit or
vehicle/platform based nodes.

v

Single Patrol Officer in Remote Location (Remote County
Police, Park Ranger, Border Agent) i Man-portable
(backpack)-PéUsed Ehdt offers
reach-back. At this level, size, weight, power and ease of use
are critical to enable the user to take the system in remote
areas.

NOTE - The solution may be an LTE pico or nano cell, but could also
be a MiFi/SATCOM solution (i.e.: Secure Commercial Backhaul).
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Example T Cell On Wheels (COW)/
System On Wheels (SOW) |

wCell On Wheels (COW)

¢ Trailer / Mast

¢ Power/HVAC

¢ LTEeNodeB Antenna
¢ Back Haul to ERGria Fiber, Microwave, or SATCO

wSystem On Wheels (SOW)

¢ Trailer / Mast

¢ Power/HVAC

¢ LTEeNodeB Antenna
¢ Virtual EPC

¢ Back Haut Sync to Core; Apps and Data Sync; External Voice Calls
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Winter Institute In Action
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Operational View
(Fiber Back Haul)
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The Need for Reliable Back Haul Options

wPlanned urban events typically have fiber
access at major venues

wAd-Hoc events, or Rural deployments will
V' 2 0 X

¢ An elegant Deployable Solution Offering will
Include flexible, reliable, usdriendly back haul
options
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Backhaul Technology Options For
Ad- Hoc or Rural Events

Cost Ease of Capacity Latency Predictabilityor
Implementation Reliability

PTP LOS MW ‘ ‘ ‘

CAPEX Preplanningequired <0.5ms Well planned
PTP NLOS MW ‘

CAPEX Preplanning required <LOS <5ms Variable performance
® ® ® o o

OPEX Point and shoot Limited by cost M N A Known performance

Inband . ‘ . ‘

Interference concerns.
Existing equipment Band planning 5x5MHz max
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MW Backhaul Spectrum Options

Range Channel Through Latency Cost Availability

Sizes put
wele @ @ @ »
S FpYaXxX ( susceptible to
implementation interference and
MaQa 20MHz can help capacity degradation

5.8 GHz ‘ ’ ‘ ‘ ‘

susceptible to
interference and

MnaQa 40MHz <0.5ms capacity degradation
e @ @ O 0 o o
Bands
(28/30 Must buy
GHZ) FMnQ the
miles 100+MHz <0.5ms spectrum
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Key System Constraints

wAntenna alignment
¢ Remotely addressed
¢ Little/no skill set required

wWelight and wind loading
wCapacity to support needs gt

wDistance to backhaul to
existing terrestrial network
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Steerable COW Antenna System

+ Ease of antenna
alignment

- Costly

- Limited to 3 foot
antenna size

I ADJUSTABLE
POLE MOUNT

— POLE
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Comparison of 5.8GHz Antenna
Alternatives

Maximum Distance Comparison: Los Angeles, CA
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Summary

wWide scale deployments of CO\AL@ for
mission critical (high capacity, low'latency)

"applications have not,been done

wWe have a lot to learn and lot depends on
‘planning capabilities (need to kick off"
some study projects) _

wPossible areg for new mnovations and.»

develogment Ui
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Foll ow Gener al Dynamics C4 Systems at é
www.GDC4S.com/PublicSafety

facebook.com/GeneralDynamicsC4SPublicSafety

@GDCA4Systems (or) @GDPublicSafety

Follow AviatNet wor ks at é

www.AviatNetworks.com
facebook.comAviatNet

@AviatNetworks
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