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LTE Technology:

w Long Term Evolution (LTE) technology is fast
becoming a ubiquitous, global
telecommunications solution. LTE offers
Improved economies of scale, faster and more
reliable access to important data, and dynamic
communications options, all of which are
tremendous advantages that the public safety
community will begin to realize by leveraging this
technology. This session will focus on the use and
benefits of LTE in the public safety sector.
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wModerator: AndySeybold

wDr. Ken BudkailcatetLucent
wPatrikRingvist Ericsson

wLt Col. Tim Miller (Ret.), Motoro®olutions
wHamletSarokhanian, Tait Communications



Public Safety Broadband Network

wChanging Public Safety Communications

wDesigned tAUGMEN®Nd not replace
existing MissiorCritical voice networks

wVoice MAY be possible in the future

¢ Big difference between dialp voice and
MissionCritical PTT voice

wLTE Is the latest broadband band
technology but is VERY different from LMR




Services It Will Provide

wData to and from First Responders
¢ During patrol and incidents

¢ Advanced data applications
wFingerprints, EKG, floor plans, access to databases
wMore information for those responding
wMore information for incident command

¢ New applications not available today
wLocal, regional, and nationwide applications

Lead Public Safety Commu



Services It Will Provide (2)

wFixed image and video capabilities
¢ Pictures of suspects sent to responders
¢ Pictures received by PSAPs from Public

wVideo

C
Q
Q

—-rom the first responders
-rom the scene to other units and command

~rom fixed cameras to responders

¢ To others to help identify bomb type, etc.
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Spectrum Used

w 700-MHz spectrum
¢ Adjacent to Verizon Wireless LTE system
¢ Adjacent to PS LMR 700Hz spectrum

¢ LMR channels are 12.5 KHz wide and support a
single voice conversation

¢ PS LTEhannebis 10 MHz X 10 MHz wide
wSupports multiple data and video sessions

¢ ldeal spectrum for wid@rea/in-building use
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PSBN: 20 MHz of Broadband Spectrum

Public Safety 700 MHz:
20 MHz of Broadband Spectrum and 12 MHz of Narrowband Spectrum

Base Transmit (Downlink) > < Mobile Transmit (Uplink) >
746 757 758 763 768 769 775776 787 788 793 798 799 805 806
C PS C PS PS
11 ﬁ‘ D NB Ef 11 'i‘ = BB NB E’
(Verizon Wireless) “5 6 (Verizon Wireless) 5 A 5 6
60 | 61 62 64 65 | 66 | 67 69
Single Nationwide
Public Safety Broadband License (PSBL)
. (Licensed to the Public Safety Spectrum Trust)
AT&T LTE In 0 Be Licensed to the First Responder Network Authority
Lower 700-
Spectrum Allocated To Public Safety
MHz Band By Congress (HR3630) on February 17, 2012
To Be Licensed to the First Responder Network Authority
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Broadband vs. LMR System Design

The Differences
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LTE Broadband System Design
w LMR Systems Base w LTE Broadband Cell

¢ Highlevel sites ¢ Lowlevel sites

¢ Highpower transmit ¢ Lowpower transmit

¢ Transmit as needed ¢ Transmits 24/7

¢ Coverage 2410 miles ¢ Coverage b miles

¢ Omni antenna ¢ Sectored antennas
w LMR Mobile/HT w LTE Devices

¢ High power (5100W) ¢ Low power (250 MW)

¢ External antennas ¢ Builtin antennas

¢ Talkaround (simplex) ¢ MUST use cell site
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Other Differences
o LMR w LTE Broadband

¢ Wireline/control ¢ Fiber/microwave

station/microwave G High capacity
¢ Low capacity w30-50+ Mbps per site

requirements ¢ Smart cell sites
¢ Dumb networks ¢ Requires network core
w Trunked are sermsmart ¢ Modify perimeters to
¢ Set and forget handle data demand

¢ External spkr/mic on reattime basis

¢ Channel change by ¢ Channel change by
user network
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LMR and LTE System Differences

Current LMR system

Source: GAO
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Sites Versus Coverage

w SBC Fire Department ¢ LTE broadband system

¢ VHF (150 MHz) (proposed)

¢ 6 simulcast sites ¢ 700 MHz
w Satellite receivers

¢ Covers 95% of county

¢ Indoor coverage: good
to 5SW HT

¢ Connections
w Microwave/telco

w Control stations
¢ Oneto-many: yes
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C 62 sites
¢ Covers 93% of county

¢ Indoor coverage will
be fair
¢ Connections

w Fiber/microwave
¢ Oneto-many: no



What Public Safety Must Learn

w LMR and LTE systems are very different
¢ Different design criteria
¢ Different types of operation
¢ Different types of applications and capabilities

w LTE systems bandwidth will need to be managed on an inclaent
Incident basis

The networks will cost more to build and operate
¢ Device prices will be lower and more affordable

Network construction will be an ongoing process
How to integrate voice and data networks
The limitations of LTE for misstontical voice services

That both narrowband and broadband networks will be needed for at
least a decade if not longer
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THE GLOBAL COMMERCIAL WIRELESS ECOSYSTEM
2013

3.2B 7.4B

" ‘ Subscribers Connections

$1T

Operator
Revenues

$200B

($24B LTE)

Operator Capital
Expenditures

AfiThe Mobil e Economy 2013-@" S
http://www.gsmamo bileeconom y.com/ Pprmp———
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LTE STANDARDS
400+ Members

Service Providers

Vendors
- Network Infrastructure
S ™ - Devices
A GLOBAL INITIATIVE - Chipsets/Components

- Testing Equipment
www.3gpp.org - Software
Standards Bodies (e.g., ATIS)

Government Agencies
(e.g., US Dept of Commerce, FCC)
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COMMERCIAL WIRESS EVOLUTION
DRIVING FACTORS

Spectral Efficiency/Network Capacity

Network Costs

Evolution

Applications
New Spectrum

See: Emergency Response I nteroperability Center Public Saf efory¥volAtidnvorf tisedublic S&fatyivireless ee ( PSAC)
Broadband Network, o PSAC Network Evolution Working Group Report, May 24, 2011.
http://transition.fcc.gov/bureaus/pshs/advisory/eric/PSAC%20Network%20Evolution%20WG%20Report%20May%2024%20FINAL.pdf
.................................................................................................... Alcatel-Lucent @
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3GPP STANDARDS EVOLUTION %@

~
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A GLOBAL INITIATIVE

RELEASE 8 12/08 RELEASE 10 3/11 6/14

ALTE Network Architecture AcCarrier Aggregation, Relays, AProximity Services (ProSe)
AHigh Speed Data Higher order MIMO AGroup Communication
AHandoff to Legacy Data AM2M, WiFi Offload System Enablers
Technologies AMulticast / Broadcast+ AHetNet Interference Control
Aé Aé Aé
Initial LTE Release Initial LTE-Advanced Release LTEAdvanced Enhancements

\. ; \. ; \.

ALocation Services ASpectral Efficiency++
MO e AMulticast / Broadcast (initial) AHi-Power Mobile (Band 14)
Multiple Output ACommercial Mobile Alert AMulticast / Broadcast++
VoLTEVoice over LTE System, AM2M++
Stage 3 freeze dates Emergency Calls Aé
shown AV o ATE Enfancements LTEAdvanced Enhancements

Backward Compatibility —_—

Higher Data Rates, New Functionality
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LEVERAGING LTE FOR PUBLIC SAFETY

ALIGNMENT WITH COMMERCIAL CARRIER
IMPLEMENTATION BEST PRACTICES

As commercial carrier networks evolve, so too
must FirstNet

ADHERENCE TO STANDARDS
Deviation from standards will result in

higher costs, risks of future incompatibility

CUSTOMIZATION FOR PUBLIC SAFETY

Custom applications, device form-factors, network
hardening

FirstNet Creates Alignment Needed for Public Safety

to Best Take Advantage of LTE Today and Into the Future
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THE FUTURE OF PUBLIC SAFETY
COMMUNICATIONS

Voice, Video, Data on Common Network

National Roaming

=" A

Multimedia Group Communications
e il

Prioritization of Users and Services

Multi-Band Multi-Mode Devices

New Applications

Hosted Servicesp,

hlin »

New Ways of Supporting L
Public Safety Operations
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L TE Enhancements

w The first 3GPP LTE release was finalized in 2008

w Improvements and enhancements
¢ Capacity, user experience and functionality

w Sample enhancements on the horizon =
¢ Heterogeneous NetworksHetNet A GLOBAL INITIATIVE

¢ LTE BroadcastineMBMS
¢ Cellular telephony evolutionVoLTE

w Public safety driven enhancements t “ovancen

¢ High Power User Equipment (UE) (Rel. 11)
¢ Direct Mode (ProSe) (Rel. 12)
¢ Efficient Group Communications (Rel. 12)
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Heterogeneous Networks

1. OVERALL CELL PERFORMANCE
2. CELL EDGE DATA RATES
3. INDOOR DATA RATES

Data rate

Multiple layers
— Multiple technologies |

— Large cells and small cells

— In building coverage solutions ((( })) =
oo A £ E (((A))) 6o
—I 0 0o0o
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.... working together to deliver very high capacity
and a more consistent user experience
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ERICSSON

Where To Use Small Cells?

Small added value: High added value:

- Low offload per user - High offload per user
- Similar bit rates - Higher bit rates
- Small coverage area - Large coverage area

((A)))

(((A?)

High macro SINR Low macro SINR
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ERICSSON

eMBMS T LTE Broadcast

V 4
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LTE Broadcast offers service flexibility

LTE broadcast brings scalability UGeo dynamic (location, size of broadcast area)
d . : UTime dynamic (schedule, duration of broadcast)
and cost optimization UQuality dynamic (bitrate dimensioning)

LTE Broadcast Enables New Models For Premium Media Content
Offering Exceptional User Experience

While Efficiently Utilizing Available LTE Spectrum And Network Resources.




eMBMS i LTE Broadcast >

ERICSSON
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U Incident broadcasting of live U Breaking news, warning U SW updates
feeds even in dense areas type info (i Device digital content
U Multiple surveillance camera U Weather information delivery
angles at public major (i Location specific (i Training material
events information e.g. hazmat
U Information and statistics information

related to the event



