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the express use of Publlc Safety

EMS, Law Enforcement, Fire, Emergency
Management & more

Public Safety LTE Goal:

Provide public safety
responders with the RIGHT

INFORMATION in REAL-TIME
to save lives and property.

North Texas Tornadoes 2013
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— I\/Ilddle CIass Tax Rellef and Jobs Creatlo ct of 2012

— Band Class 14

— Implemented nationally by FirstNet, a national organization
under the NTIA and FCC and working in coordination with the

Dept of Homeland Security

* Ubiquitous Interoperability
— Federal, State, local and tribal responders

e Self-sustaining funding model &
— $2 - 7 Billion initial funding b ELRaL RO
— Allowed users will buy access from NPSBN instead of carriers

 Data network based on the 3GPP LTE standard that
commercial carriers currently use...but different!
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PS LTE will @ﬁg@ responders\with 17 @ﬁ[m@

tter

eff:c:ently through....I

. Government “App Stores”
. Coordinated response tools
. GPS tracking, mapping tools |
e ICS forms on handheld |
. Shared applications
Real Time video
Facial recognition ]
Field reporting / Database querie:':"
Infrastructure information (i.e.
blueprints) B
Public works Qand o[ ="
e  Transportation =
Child welfare
Education

£ .
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http://www.saltustechnologies.com/digiticket/benefits
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Potential Hazards

® Hurricane - @ Earthquake

@ Tornado @ Oil Spill Comal County
@ Flood/Flash Flood @ Economic Loss Floods
@ Winter Storm @ Communications
@ Power Outage @ Urban Fire
@ Water Outage @ Building Collapse
® Wildfire @ @ Subsidence
® Mass Fatality - @ Utility Outages
® HazMat or Chemical @ Drought
@® TerroristAct =~ @ Disease

@ Civil Disturbance @ Rail Accident

EXAS DEPARTMENT OF PUBLIC SAFETY /7
IVISION OF EMERGENCY MANAGEMENT | "\

L Amarillo Ice Storms
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Disaster Declarations

Total: Disaster, Fire, Other declarations

350

mo .f 300
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0 . . . . . . . . .
Texas California Oklahoma Florida Washington New York  Oregon Colorado  Alabama New Mexico

W Texas

H California

B Oklahoma
M Florida

B Washington
B New York

H Oregon

B Colorado

M Alabama

B New Mexico
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2006 PUb|IC Safety Broadband Network Concept

2007 — Public/Private Concept Developed

 FCC
* Public Safety Spectrum Trust

2008 — Failed Auction

2009 — Public Safety Community Organizes
e Public Safety Alliance

2012 — FirstNet Created

 Middle Class Tax Relief and Job Creation Act of 2012
* FirstNet Public Safety Broadband Network (PSBN)
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. Funded system efforts through Port Securlty grant program
and local contributions

* Texas was one of the initial 21 waivers issued by FCC

* In partnership with Harris County
ITC, the State aggressively
pursued authorization to operate

e Texas is operating under Special
Temporary Authority (STA) from
the FCC, and hopes to have a
Spectrum Management Lease
Agreement (SMLA) signed soon

* Represents original waiver entities

£ ..
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e 14 PSLTE E-Node-B
sites completed

* Additional sites ready
for installation pending
frequencies

* Baytown Police and Fire
live on the system today

£ .
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Jurisdictions in varying stages
of PS LTE:

City of Pasadena
City of Webster

City of Houston

Harris County

Port of Houston Authority
All of Brazoria County
...and others

Texas Public Safety
Broadband Program
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Rural Texas Needs

e Covers O .6% of the State of Texas

 Though we have three of the largest
metropolitan areas in the US, Texas is
over 85% rural

e Agriculture and food production is a
top industry in Texas and susceptible to
a wide range of disasters

Drought Impact on
Texas Surface Water

July 26, 2011

— Agriculture accounts for 1 in every 7
job in the state

Drought Severity indes
ety

* Distance adds time to rural health and
law enforcement response so the need 4 o
for communications is critical - e

£ ..

Texas Public Safety
Broadband Program

12



Texas isi Preparing/for LTE:

. Establlsh Stakeholders and state adV|sory
group
e Establish Outreach & Education Program

Sign up to receive information
concerning the Texas Public Safety

Broadband Network (TxPSBN):
http://www.dps.texas.gov/LTE

Tell your co-workers and friends to
sign-up too!

West Fertilizer Plant 2013

4
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http://www.dps.texas.gov/LTE
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— BaytOwn PD: Discussion with officers using devices
everyday

— Patrol boats: Visit to sites along port, viewing video from
other users

— Command Vehicles: Viewing all participants

— Helicopter downlinks: Video from helicopter linked to Lex
devices, etc.

£ ..
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College Station — Disaster City
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trapped in the rubble
Search & Rescue, EMS, and Hospital
* In-car video of scene

Search and Rescue Team

Floor plan of collapsed building

4
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; * Rubble Camera showing condition of
e victim trapped in the collapsed building

4
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e Video conference between EMS in the ambulance
and the ER Doctor at the local Hospital

2 S RS . *‘»
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. A suspicious package was reported

Disciplines involved:
* Bomb Squad
e Off-site Bomb SME

£l
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e Video' Telconference:"
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TS "IC Bomb Squad & FBI Bomb Expert
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~ Suspicious'Package: Live'video from
Bomb Robot

111712013 4:12:03 PM

Texas Public SaFfety
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Scenario #3 — Active §[?D
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----- An active s} ooter was reporte Oy a
local theater

i i'i :“ HEly Bi

CI n|n5| ea

lu .

e Citizen was able
to text a picture
of the suspect to
9-1-1

* Video from
inside the
theater was
accessed

£ ..
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. A pre arranged agreement between C|ty and
theater owner - allowed access to video from
inside the theater
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. L|ve survelllance camera aCcess of suspect
being captured

v [ Y9 » g Y
AT A T e L
it naiad a LS e 4

Texas Public Safety
Broadband Program

24



Texas Statistics

— TotaI Jurlsdlctlons 1 462 (1 208 C|t|es, 254 countles)
— Total Disciplines = 5,916

— 2,649 law enforcement agencies
— 2,167 fire departments including volunteer
— 1,100 EMS agencies

— Total First Responders = 214,418

— 74,681 certified peace officers
— 78,000 firefighters (est)
— 61,737 EMT / Paramedics

e User Density & Mobility Statistics

— Population/Users per Service Areas
* 261,226 square miles

* 1,254 miles of international border

£ ..
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_ North Texas Tornadoes
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North Texas Tornadoes

18 Tornadoes \
across North

Texas resulting in

6 deaths and Parker
dozens of injuries.
277 homes \I;'Od_ Johnson Ellis ==
sustained major |
damage or were |
destroyed, 629
homes received

Kminor damagfe. //

T
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North Texas Tornadoes

(BUER o m Gl B
ST E M t\ Eik ;.;
i —MerEency Wanasemen * Hood County Fire
* Texas Division of o ed mele
Emergency  Ovilla
Management * Waxahachie
* Hurst Disaster District « Bardwell
Chair (DDC) Parker « Telico
* Garland Disaster 5 @t R
District Chair (DDC) 5 e
* Waco Disaster District Johnson | = gy « Ellis County Fire
Chair (DDC) ‘ Marshal
* County EOCs: Hood : :
’ * City of Abilene
Johnson, Ellis, Parker, \ . /
Harrison, Montague N, 7
* City EOCs: Cleburne, ~
Ennis, Millsap, Tin Law Enforcement

K Top, Ponderosa Hills /  Texas Highway Patrol
e Texas Parks and Wildlife

* Local Entities: County and City

T

Texas Public SaFety
Broadband Program




North Texas Tornadoes

/\IOAD / Mass Care

* American Red Cross

* Texas Baptist Men

e Southern Baptist Texas
Convention

* Habitat for Humanity

* Church of Christ

e Salvation army

* Texas Food Bank

* Disaster Mental Health

* Acton United Methodists

e Operation Blessing

e East Texas Medical
Center

’

Search and Rescue
e Texas Task Force Two

\

Johnson

/

\
Environmental

e Texas Commission on
Environmental Quality (TCEQ)
* Texas A&M Forest Service

* Municipal Water Districts: e \erizon
Nolan River estates, . ..
Granbury Industrial Park, K /

Rancho Brazos, Action MUD

\. /

T
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North Texas Tornadoes

/VOAD / Mass Care (cont’d)

e Mission Granbury

e Lions club

* Samaritans Purse, Bill
Graham ministries

* United Cooperative
Services

 Tzu Chi

* United Methodist

Infrastructure
* Texas Department of
Transportation

« ONCOR Electric \
\, .
Donation Management

Hood 1 johnson Committee on Relief
Debris Management (UMCOR)
\ J
I . * Pecan Valley Center
& MHMR

Financial / Funding

* FEMA

* Governor’s Office

* Small Business Administration

* Texas Department of
Insurance

* Farmers Insurance
e State Farm
e Shelters

L B -

L y, Communications
* Radio Amateur Civil Emergency Service (Races)
a.' e Local Entities: County and Cit
Texas Public SaFety \ i Y )

Broadband Program



North Texas Tornadoes

| Over 50 agencies and | .
- | organizations, and e |
hundreds of first and
secondary responders
arrived to help in the

\aftermath of these stormes.

Parker

Hood
\/_ Johnson Ellis

T
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North Texas Tornadoes

/Future Response Applications:

Over 50 agencies and " legacy CAP
ations. and * AVL/Mapping Systems

ozl ! | * Video Downlink from

hundreds of first and | et

secondary responders + Streaming Video

arrived to help in the Parker * SAR Applications

aftermath of these storms. * Blue Prints to Handhelds
M —_— * Rubble Camera’s

\"';“d_ Johnson | eyiie Weather Apps
* PSA Apps

* Medical Apps

* Environmental Apps

* VOAD/Mass Care Apps

» Sheltering / Tracking Apps

* Teleconferencing Apps

. ffic Management (M2M)
K Tra /

T
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North Texas Tornadoes

SLEE N
e EEN N

/Response Applicati¢
* Legacy CAD

AVL/Mapping |
Video Downli

Over 50 agencies and
organizations, and
hundreds of first and

secondary responders ' ft.
arrived to help in the Barker ng S
\aftermath of these storms. R - dhelds
SR EAE" Hood - Rubble
\/_ Johnson Ellis . Weat .
. _ X . PSA 40t
Without Identity *  Meg pplica
- E ental App

Management, Dynamic

Prioritization and Local

Control, this network

will faillll
NG

Texas PubII'! :c Sa 'Fe.lgy

Broadband Program

LY/

/Mass Care App
ering / Tracking App
econferencing Apps /
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LTE 201

Mike Barney
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 Comparison Of LTEToLMR |
(Caution urged!)
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Whatisithe'difference between @Wf@m Public radio

gﬁy@@@m and the lﬁ'ﬁ[féﬁﬁ@iz Broadband N]?

+ Current Public Safety Communications
— All agencies have Land Mobile Radio (LMR) systems

o Interoperability at state and/or local level — not National
level

— Most agencies have a Data System
o Private narrowband or wideband systems

o Commercial broadband data cards — Verizon, AT&T, Sprint

o Little interoperability
e With Addition of FirstNet Broadband Network

— Nationwide, fully interoperable BB communication system

— But, all agencies will still have LMR systems for foreseeable future

4
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Whatfadditionalfcapabilitiesiwillfoefavailabledwithith e
INRSBIN?

eneas Current Data

Public safety-grade handsets
Push-to-Talk

Unit-to-Unit Communications (Direct Mode)
One-to-Many Communications

Priority Access Capabilities

Text Messaging

Computer Aided Dispatch (CAD) Interface

Automatic Vehicle Location (AVL)
Field Reporting
Mobile Geographic Information Systems (GIS) Access

E-mail and Internet Access

File Transfer (e.g., photographs, AFIS)

Streaming Video

‘ Current Capability
‘ Limited Capability

’ ' Anticipated/Underdevelopment Capability

Texas Public SaFety *Current Data Systems include both private and 37
Broadband Prograrﬁ» commercial data systems




Mission Critical Requirements

One to Many

~500ms group communications setup, low latency

Network Resiliency Site & zone trunking, failsoft, IP path re-routing

Mission Critical Devices High velocity, ruggedized, environment, accessories

| | Standards
Direct Mode Subscriber continuity, out-of-network coverage evolution
' Available 3GPP, TIA, OMA
D|spatch Console control & interrupt, agency partitioning Today
C 95% d h build Feature
+ guaranteed geographic coverage, in-buildin
overage g geograp 8 g development
R&D Investment
Interoperability LMR networks, legacy applications & services
: , , : Feature rollout
Emergency - Subscriber ID, location, remote monitor, pre-emption Test, trial, & deploy
Priority Individual, group, jurisdictional, agency, voice
Secu rity E2E encryption, key management, access control l

LMR will continue to provide Mission Critical communications for the foreseeable future!

£ ..
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&MK’B X3 (¢} @7@@0@ mm@li per user‘or, Tr'@l]lk @0’@@@

All 12.5 KHz Narrowband Channels

Police
Streaming Video

10 MHz Public

Safety LTE Band Medical Telemetry

Dispatch

Variable Data Rate per User — 1 to 100 Simultaneous Users

£ .
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Can!iTE everage existing \Wirelessisites

ul llj.x.

- .‘F:E: BNz ;‘.-“_'i W i B ='F mjuam_._dxw_..‘ iR B m_ EW?E 1 .
~ _ Area covered depends on Operating Frequency — VHF, UHF, 700/
e LTE is “Cellular” Technology
— 2Xto 10X more antenna sites than LMR
— Sites equally spaced and roughly same height
 An LTE Signal Coverage Analysis is needed to determine best LTE tower
locations

 New antenna sites are very expensive, so what are the possibilities?
e LTE sites are typically closer together but much lower heights

it

€ LTE Cell Sites

Texas Public Safety

40
Broadband Program



Canlsitelsharingladd to’potential cost'savingsiforithe.

[@Mﬁ @f the M?

;..." 825 (S i m:! i _ahEc ;i Eiﬁjgz : Wl
s = E... i _s.::li.l =y RS
jl m

ommermaICeT Towers
Verizon, AT&T, Sprint, T-Mobile

Private Networks
Utilities
Transmission
Private EMS

Land Mobile Radio (LMR) Sites

Owned by State, County, City

Tall/Municipal Buildings, Hills,
Mountain Tops

£ ..
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Take-Away/'s on LTE'vs. LIMIR @@W@ﬁ@@@

IS e T U W BRELE PITORELC D RGNS T S E RN EeshE o B BSNEGENE EE
¢ LIE WIill Have More Antenna sites fhantMk

— Between 2X to 1OX (or more in dense urban) dependlng on

* LMR operating frequency vs. LTE 700MHz
* Number of UEs per cell sector and throughput requirements

e LTE Cell Sites like to be:

— Evenly spaced

— Roughly same height — relative to each other to help manage
interference

— Connected with serious backhaul
e Terrain, Foliage, Buildings Will Have Significant Impact on Siting
— Dense Urban vs. Urban vs. Suburban vs. Rural
— Mountainous vs. Hilly vs. Forested vs. Prairie vs. Buildings
* |n-Building Coverage Roughly Same as 700/800MHZ LMR
— Typically given as 20db lose into building — depending on construction

£ ..

Texas Public Safety
Broadband Program
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|
Lower 700MHz Band Upper 700MHz Band

(HD)

* Small number of Lower B Block licenses held by Regional Carriers.

£ ..
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Important Caveats!

il

1 " — = = Jo AL - /L | L= U A~ IV IAT TN -
T I T e T e BB CREAEE - R T R M S S N AR R

— As many users and throughput as possible
— Maximize coverage to heavy use areas

— Improvements/enhancements directed at these objectives

e LTE for Public Safety has Different Objectives
— Coverage “Substantially equal urban and rural”
— Availability / Reliability “Always there”
— Interoperability “Any equipment, anywhere”

— Hardened and Secure “Hacker and Spoofer resistant”

* Must Adapt / Enhance LTE Specifications to Meet PS Needs

THERE IS ONLY 1 Public Safety CHANNEL: it’s 10 MHz wide!
£F .

Texas Public Safety a4
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Conceptual National'Public Broadband.

Network
; Regional EEs B - ?\ ;
THT: ‘ il i LEBES LTE JLEEE BaNEN GERCECECE W NSiE 5 . N
SN BWGEEEEN. _EsE_ EOENEE . e i (SR e mepsEy | Regional  N@Sr
_Ed-BERSis ERE-SRREENEEE L8 =NE Network HLEMEE \TE yg
Regional NPSBN Core System Network p
LTE CORE » y
Network \ :
CORE 4
Regional \ [
LTE
Network
_ Internet
PSTN
—4 | 726,36,46

Loy eNB

Regional
LTE
Network

Network Data
Router
Concentrator

Regional
LTE
Network

eNB

Estimates expect NPSBN will have 40K to 50K eNodeBs
...and likely 50K+ Femto Cells

Regional LTE Network

Texas Public SaFety
Broadband Program
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Basic LTE Architecture

= *- e A(ié))al»' i Loca'|* = : ‘Remote Sho 0 Bio B BANERENE EEC
eNB1 Evolved Packet Core
(g) i M}VlE — HSS H PCSF
Gt e p Co:cc::ti;tor i SGW PGW |- IMS
(( )) Mobile ‘
Switching .
ceiliog 2G/3G Voice

((gi

UE = User Equipment (Subscribers)
eNodeB = Antenna Sites

S1 Interface = eNodeB-to-EPC

* $1-U = User Data (User Plane)

* S$1-MME = Control Data (Control Plane)

X2 Interface = eNodeB-to-eNodeB

SGW = Serving Gateway — eNB Anchor

PGW = Packet Data Gateway - External Anchor
System Control

« MME = Mobility Management Entity

« HSS = Home Subscriber Server

« PCRF = Policy & Charging Rules Function
IMS = IP Multi-Media Subsystem

£l

Texas Public Safety
Broadband Program
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L'TE Sub=-carriers

H '_m...::':::'g'.'.:‘.;.‘:— “'_-'E,‘ *I'"" — =8 —> .m.':" b
AN EAR L NEEE_ (R UEN-DENE B RELCN

B e S
¥ s f ] 1

EEC (e
- . ﬂil-u‘ A
AR EMERE  CE——E M L

frequency

15KHz
Because sub-carriers are orthogonal
(i.e. no cross-talk), they can be
overlapped in a way to allow more
efficient use of the spectrum
frequenc
15KHz : 4
Texas Pul%’a'Fe&y .
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e Bottom line:

* ~38Mb/s capacity at the tower vs.

~1Mb/s near cell edge

This is Per Sector, nominally 3 per site: Remember you still have to transmit the overhead!

£ ..

Texas Public Safety
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LTE Uses' Cellular'Architecture with' 1 Frequency.

»Agm_u.

. Wi &
ILI u _EREE = T ...um.u

....... 3 Sector ce"S yplcal 1200 SeCt RN .v! . RiE s ._..“.!.j, PS=Ea= i iR ERENELELE. .  j
* One eNB Controls All Three Sectors

« Contiguous Sectors
“Interfere” at Sector
Edges and Boundaries

* [nterference Includes Inter-
Cell and Intra-Cell

 Cities & hills can make
layout challenging

e Cell radius is critical
 0.3-30 miles nominal

» 8 miles Standard, 48 miles extended (VERY hard limits)
£ ..

Texas Public Safety
Broadband Program
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PS'LTE CoVeragerlssues

BRE §  EEr-sE EiER N EE
1 :__ '

=3 } -
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i d v e L @ - L \J - BEE k 10z § IR | e o) » '+

B e TR s et b

- — Operating environment — urban, suburban, rural s
— Cell-edge throughput requirements — down & up
— Inter- and intra-cell interference
— Cell loading — how many + their applications
* NIST/PSRC Defining Coverage Assessment Standards
— Assumptions — for all above
— Operating scenarios
— Acceptable modeling tools
* Very Complex, but Essential Design Area
— Some areas will be easy to cover, others very difficult

£ ..

Texas Public SaFety
Broadband Program
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Rough’ldea of LTE Cell Radius

- CLUAS ; I E. L
=E # I 23S i i S W=mE sl BoREE HElLEE
.&..?Fb mm' y N/ :Ei': '=({ II'F "' " K ‘i ul: R o ""I’E """" ‘ f': E_ii- BB ‘:i| Ll

. . OuU U !
— Cell edge DL 768 kbs & UL 256 kbs
— All Adjacent cell sectors loaded at 70%
* Following Systems Designed to This Criteria + 95% Prob.
— Minnesota: Average cell radius ~ 7.3 mi (lots of open spaces)
— Mississippi: Average cell radius ~ 7.8 mi (lots of open spaces)
— LA-RICS: Average cell radius ~ 2.5 mi (dense urban area)
— Adams County, CO: Ave R ~ 4.5 mi (existing tower sites)
* When UEs are Very Near the Antenna
— Single user DL data rate as high as 50Mb/s (UL = 25Mb/s)
— As number of users goes up, per user data rate reduces rapidly

Note: Average cell radius is smaller in high usage areas (cities) and larger in low
usage areas (rural). Clutter environment (building and trees vs. flat, open space)

also Eii a significant impact on cell density — proportional to radius.

Texas Public Safety

Broadband Program o2




LTE Coverage="UE Camparisen
Source: State ofiTexas! Interoperability:Showing,

TOUNTy

j Brazorla
| County B

Eeague City N
0153  6Mies 4 : D 153 6 Mis e
15 4 Uplink @ 256 Kbps - VSM P4 i Uplink @ 256 Kbps - In-vehicle USB Dongle

Just as in legacy LMR, type and position of UE will have a large effect on coverage

*Coverage shown is for 30 sites — current deployment is 14
7 8 : e ploy

Texas Public SaFe_lgy 53
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Evolved Packet Core

MME — HSS | | PCRF
/ \ Internet, MNOs,
Ue's €«<—> eNodeBs «——> SGW pow [€—> IMS Intranet, PSTN
(kids) (playground) :
Outside world
Playground Monitor Hall/Door Monitor Admin Office Principal Parking lot attendant
Mobility | Serving ' Home Policy & | Packet
Management Gatewa Subscriber Charging Rules| | | Data Network
Entity y Server Function |: | Gateway
« Watches kids * Provides * “Your Inchargeof |+ Monitors and
on the . access and permanent ' rulesonthe |  controls
playground watches kids record” keeper playground, access to the
(UE’s) comlng Knows hallways, i school from
thru door to everything doors and outside
playground about you school |
Texas Publhc S3) 'Fety
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MME — HSS | | PCRF

Internet, MNOs,
Intranet, PST

UEs €<——> eNBs «—>{SGW PGW |e——{ IMS

MME , SGW | HSS | PCRF | PGW
Mobility | serving | | _Home | :| Policy& |:| Packet
Management ’ Gatewag . | Subscriber | : |Charging Rules| : | Data Network
Entity y Server || Function || Gateway
In Charge of all iMobiIity Anchor Database for Policy Decisions Packet Network
Control Plane : Point i+ UserlID i« Allowed QoS | Anchor Point
Functions '+ Routerforall - UserProfile |+ PacketData < Routeall
» UE Tracking . eNB Traffic i o User i Profile . outgoing &
- UEResources | ' Authentication | - UE Charges |  incoming packet
«  Mobility Mgmt | .+ Path Integrity ! . traffic
« Security i i . » IMS interface
i '« Deep Packet
m inspection
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Harris @@M[@@W IH@DM@@ Overview:

¥ Dlstrlbuted EPC components for
College Station, T
operational efficiencies & e N

* BIG-NET Vehicular-based system using [ Texas A&M University ]

IENE L CNE EE_F- Commercial
EVDO (3G)

Harris County

TXWARN
Project 25 LMR

Vehicle Subscriber Modem (VSM) s [ pere [l wme

 Port of Houston area cameras Gov't Facility

[TxDoT, HC, Toll Authority]

Harris County
PS Applications Netwark

 EPC connected to Harris County PSAN \ m m / (PSAN)
* EPC connected TXWARN

* P25 to LTE PTT service I
* Initial applications include: RAN

Radio Access Network

— video, PTT, database inquiries, and

I Primary Users: Future Users:

Intranet access City of Baytown City of Houston
Harris County Sheriff City of Pasadena
METRO Transit Adjacent Counties

£ ..

Texas Public Safety

Illustration is conceptual, not all connections are shown.
Broadband Program
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&TE @&[b@@ﬁ Metwo[fik

a
((pA))
A Core
(ié)) ‘
S1 : S1
Aggregation Aggregation 'T‘ Core
(ié)) N S1, X2 \/ ‘
MW, Fiber, Carrier Ethernet Core
or Copper or MPLS on Long-
(remember Region n haul Fiber
bandwidth
requirements)
Test Question: How much bandwidth do you need just before the Core?
S1 = UE to eNB interface; X2 = adjacent eNB to eNB interface
y 4 O

Texas Public Safety

Broadband Program >
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— If you only have a T-1 (1.5MBps) that’s what you get

— Most ‘fully energized’ eNodeB’s will require 150 Mbps
out and 50 Mbps back to the Core

 Fiber and Wideband MW Choices

* Link Delays Must be kept Low for S1 and X2 Links

— Excessive delays will impact effectiveness of selected
LTE applications and advanced LTE features

* Backhaul Not Just a Local Requirement
— Core elements likely 100’s of mile from users
— Be mindful of the multiplicative effect of eNodeB'’s

4

Texas Public Safety

Broadband Program o8



LTE Public Safety User E@@ﬁ@[i@@@@

[~

g 5. Wi m 'm m WEHSSE 5&

il :dﬁ _ MEL_did Sl ki asEE__.E _.l 4' UL H i B LEM_ aa g‘m i WS

- Currently, only one operatlonal PS LTE : system Harrls County, i aoizazi g
Therefore, very low demand

P Y
CIE-IERIE

— FirstNet Legislation requires UE devices to be “certified” for use on the
NPSBN — Process is TBD

— A few devices have been submitted to PSCR for interoperability testing
— some have passed

* This testing may not be same as “Certification”
— Harris County + BTOP networks will help establish market
e (Can Assume, PS Market for LTE UE will be Like P25 Device
Market
— Limited numbers —1 to 2M vs. 100M for SmartPhones and iPhones
— Special hardening requirements
— Interoperable across NPSBN, plus, LMR and MNOs

* A Quick Google Search will Give You a Good Idea of What’s
Out there and Direction of Technology

£ ..

Texas Public Safety
Broadband Program
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@8@&@5@[?@5 @f l@ﬂé} ME Devices

@zfgw produc T
- T BECECEC§ ;. i i_lﬁ JCTE T i

S

General Dynamics

USB Stick Modem il

RF-3590 LTE
Motorola Cassidian
LEX700 BVR700 Router
Motorola - :
- ' Harris
Elektrobit ——
YML-T00 Modem T1 Tablet Elektrobit H3  InTouch RPC 200
e Smartphone

Texas Public Safety
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FirstNet

| #
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EirStiNet: Mpd@ te

. ; -

| | I'J

2 -_we -t

& | s T
i

. H|red General Manager ASS|stant General Manager General |
Counsel, Outreach & Education
— About 20 contractors
— More jobs coming
— Funded for 2014 staff

* Held Series of “Stakeholder” Meetings With States in
Preparation for “SLIGP” Consultations May-June 2013

* Texas anticipates $5.9M in SLIGP funding ~ Sept 2013

e 17 Requests for Information (RFls) sent out, RFPs to follow

— First RFI’s sent out April 2013, remainder by end of this year
— Many responses just back to 10 of the RFI’s

£ ..

Texas Public Safety
Broadband Program
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17 RFls:

o Management el & O ara
 Deployment Partners (MNO and other operating partners)
Deployment Partner
 Radio Access Network (RAN) Systems
eNodeB and Site Backhaul, Deployable RAN Infrastructure
e Satellite Network Coverage System

Satellite System Infrastructure (including Satellite network, vehicle pico-base
station

e Operational Support Systems

Network Planning Tools, User and Network Planning Analytics, Workflow and
Assessment Management Tool, Billing, Provisioning

* User Operations Systems
User Technical Support Services

* General Services
System Integration, Program Management

£ ..

Texas Public Safety
Broadband Program
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LeadershipTeam  FirstNet Org Chart

General Manager
Bill D'Agostino

= Cross-functional Initiatives
* Internal Communications

* Leadership team coordination
* Board Point of Contact/Materials

Chief of Staff

Executive
Assistant

Deputy General
Manager

* User Advocacy

* Consultation &
Outreach

* Application
Development

* Business
Planning,
Offerings &
Pricings

* External/
Stakeholders

Communications

. Cnn_gressional
Affairs

Texas Public SaFe_lgy
Broadband Program

. . . . Chief . . Chief . :
Cl‘lletf]-ll:f?fih_l‘llcal Chlefoofggra_hons Information Chleéil;lirjar_mal Administrative General Counsel
cel cE Officer cEl Officer
* National * User Device * Cyber * Finance * Human * Legal Strategy
Network: Fulfillment Security Resources
* Accounting (HR): * Policy &
* Carrier & * User Tech * Business IT Practices
Vendor Support Systems * Budgeting = Dispute
Management Resolution * Business &
» User / Agency * ERP, CRM * Internal Contact Law
* Service Billing databases Controls * NTIA
Realization Relations * Federal law
* Devices * Vendor Mgmt = Audit
* Technology * Inter- * Employment
Planning & * General User * |IT Network * Procurement Government Law
Development Support Security Services Relations:
* Legal Dispute
*R&D /[ * Operations * |T Facilities = Facilities Resolution
Standards Program
Mgmt. * IT Program * Regulatory
* Applications Mgmt. Affairs
Servers
* Spectrum
* Tech Facilities licensing
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Questions /| Comments?
LTEQdps.texas.gov
Thank You!



