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ωLong 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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Public Safety Broadband Network 

ωChanging Public Safety Communications 

ωDesigned to AUGMENT and not replace 
existing Mission-Critical voice networks 

ωVoice MAY be possible in the future 

ςBig difference between dial-up voice and 
Mission-Critical PTT voice 

ωLTE is the latest broadband band 
technology but is VERY different from LMR 
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Services It Will Provide 

ωData to and from First Responders 

ςDuring patrol and incidents 

ςAdvanced data applications 

ωFingerprints, EKG, floor plans, access to databases 

ωMore information for those responding 

ωMore information for incident command 

ςNew applications not available today 

ωLocal, regional, and nationwide applications 
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Services It Will Provide (2)  

ωFixed image and video capabilities 

ςPictures of suspects sent to responders 

ςPictures received by PSAPs from Public 

ωVideo 

ςFrom the first responders 

ςFrom the scene to other units and command 

ςFrom fixed cameras to responders 

ςTo others to help identify bomb type, etc. 
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Spectrum Used 

ω700-MHz spectrum  

ςAdjacent to Verizon Wireless LTE system 

ςAdjacent to PS LMR 700-MHz spectrum 

ςLMR channels are 12.5 KHz wide and support a 
single voice conversation  

ςPS LTE ñchannelò is 10 MHz X 10 MHz wide 

ωSupports multiple data and video sessions 

ςIdeal spectrum for wide-area/in-building use 
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Broadband vs. LMR System Design 

The Differences 
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LTE Broadband System Design 

ωLMR Systems Base 

ςHigh-level sites 

ςHigh-power transmit 

ςTransmit as needed 

ςCoverage 20-40 miles 

ςOmni antenna 

ωLMR Mobile/HT 

ςHigh power (5-100W) 

ςExternal antennas 

ςTalk-around  (simplex) 

ωLTE Broadband Cell 

ςLow-level sites 

ςLow-power transmit 

ςTransmits 24/7 

ςCoverage 1-5 miles 

ςSectored antennas 

ωLTE Devices 

ςLow power (250 MW) 

ςBuilt-in antennas 

ςMUST use cell site 
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Other Differences 

ωLMR 

ςWireline/control 
station/microwave 

ςLow capacity 
requirements 

ςDumb networks 
ωTrunked are semi-smart 

ςSet and forget 

ςExternal spkr/mic 

ςChannel change by 
user 

 

ωLTE Broadband 

ςFiber/microwave 

ςHigh capacity  
ω30-50+ Mbps per site 

ςSmart cell sites 

ςRequires network core 

ςModify perimeters to 
handle data demand 
on real-time basis 

ςChannel change by 
network 
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LMR and LTE System Differences 
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Sites Versus Coverage 
ωSBC Fire Department 

ςVHF (150 MHz) 

ς6 simulcast sites 
ωSatellite receivers 

ςCovers 95% of county 

ςIndoor coverage: good 
to 5W HT 

ςConnections 
ωMicrowave/telco 

ωControl stations 

ςOne-to-many: yes 

 

 

ωLTE broadband system 
(proposed) 

ς700 MHz 

ς62 sites 

ςCovers 93% of county 

ςIndoor coverage will 
be fair 

ςConnections  
ωFiber/microwave 

ςOne-to-many: no 
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What Public Safety Must Learn 

ω LMR and LTE systems are very different 

ς Different design criteria 

ς Different types of operation 

ς Different types of applications and capabilities 

ω LTE systems bandwidth will need to be managed on an incident-by-
incident basis 

ω The networks will cost more to build and operate 

ς Device prices will be lower and more affordable 

ω Network construction will be an ongoing process 

ω How to integrate voice and data networks 

ω The limitations of LTE for mission-critical voice services 

ω 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 

$1T  
Operator 
Revenues 

Operator Capital 
Expenditures 

$200B  
($24B LTE) 

3.2B  
Subscribers 

7.4B  
Connections 

ñThe Mobile Economy 2013,ò GSMA 
http://www.gsmamobileeconomy.com/  
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LTE STANDARDS 

Service Providers 

- Devices 

400+  Members 

Government Agencies 
(e.g., US Dept of Commerce, FCC) 

- Software 

- Testing Equipment 

- Chipsets/Components 

- Network Infrastructure  

Vendors 

Standards Bodies (e.g., ATIS) 

www.3gpp.org 
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COMMERCIAL WIRESS EVOLUTION  
DRIVING FACTORS 

Performance  

Spectral Efficiency/Network Capacity  

Network Costs  

Devices  

New Spectrum  

Applications  

Technology 
& 

Network 
Evolution 

See: Emergency Response Interoperability Center Public Safety Advisory Committee (PSAC), ñConsiderations and Recommendations for Evolution of the Public Safety Wireless 
Broadband Network,ò 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  
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3GPP STANDARDS EVOLUTION  

RELEASE 8 

ÅLTE Network Architecture 

ÅHigh Speed Data 

ÅHandoff  to Legacy Data 

 Technologies 

Åé  

RELEASE 10 

ÅCarrier Aggregation, Relays, 

 Higher order MIMO 

ÅM2M, WiFi Offload 

ÅMulticast / Broadcast+ 

Åé 

RELEASE 12 

ÅProximity Services (ProSe) 

ÅGroup Communication 

 System Enablers 

ÅHetNet Interference Control 

Åé 

RELEASE 9 

ÅLocation Services 

ÅMulticast / Broadcast (initial) 

ÅCommercial Mobile Alert 

 System, 

Emergency Calls 

ÅVoLTEé 

RELEASE 11 

ÅSpectral Efficiency++ 

ÅHi-Power Mobile (Band 14) 

ÅMulticast / Broadcast++ 

ÅM2M++ 

Åé 

Backward Compatibility 
Higher Data Rates, New Functionality 

12/08 

12/09 

3/11 

9/12 

6/14 

Initial LTE Release 

LTE Enhancements 

Initial LTE-Advanced Release 

LTE-Advanced Enhancements 

LTE-Advanced Enhancements 

Stage 3 freeze dates 
shown 

M2M  -Machine-to-Machine 
MIMO-Multiple Input  
          Multiple Output 
VoLTE-Voice over LTE 
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LEVERAGING LTE FOR PUBLIC SAFETY  

Public 

Safety 

LTE 

ALIGNMENT WITH COMMERCIAL CARRIER  
IMPLEMENTATION BEST PRACTICES  
 As commercial carrier networks evolve, so too 
must FirstNet 

CUSTOMIZATION FOR PUBLIC SAFETY  
 Custom applications, device form-factors, network 
hardening  

ADHERENCE TO STANDARDS 
 
 
Deviation from standards will result in  
higher costs, risks of future incompatibility  
 

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 

Multimedia Group Communications 

Prioritization of Users and Services 

New Applications 

Hosted Services 

National Roaming 

Multi-Band Multi-Mode Devices 

New Ways of Supporting 
Public Safety Operations  
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LTE Technology:  
The Future of Public Safety 
Communications 
 

Patrik Ringqvist 

Ericsson 



ωThe first 3GPP LTE release was finalized in 2008 

ω Improvements and enhancements 
ςCapacity, user experience and functionality 

ωSample enhancements on the horizon 
ςHeterogeneous Networks - HetNet 

ςLTE Broadcasting - eMBMS 

ςCellular telephony evolution - VoLTE 

ωPublic safety driven enhancements 
ςHigh Power User Equipment (UE) (Rel. 11) 

ςDirect Mode (ProSe) (Rel. 12) 

ςEfficient Group Communications (Rel. 12) 

LTE Enhancements 



 
Heterogeneous Networks 



Where To Use Small Cells? 

Small added value: 

- Low offload per user 

- Similar bit rates 

- Small coverage area 

High added value: 

- High offload per user 

- Higher bit rates 

- Large coverage area 



eMBMS ï LTE Broadcast 

LTE broadcast brings scalability 

and cost optimization 

LTE Broadcast Enables New Models For Premium Media Content  

Offering Exceptional User Experience  

While Efficiently Utilizing Available LTE Spectrum And Network Resources. 

LTE Broadcast offers service flexibility 
ü Geo dynamic (location, size of broadcast area)  
ü Time dynamic (schedule, duration of broadcast) 
ü Quality dynamic (bitrate dimensioning) 

 

eNB/MCE 

 

OSS MME 

MBMS 

GW 

EMBM 

BMSC 
Live 

Encoder 



eMBMS ï LTE Broadcast  
Use Cases 

üSW updates 

üDevice digital content 

delivery 

üTraining material 

 

 

üBreaking news, warning 

type info 

üWeather information 

üLocation specific 

information e.g. hazmat 

information  

 

 

üIncident broadcasting of live 

feeds even in dense areas 

üMultiple surveillance camera 

angles at public major 

events 

üInformation and statistics 

related to the event 

 


