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I. Background

The US DONG91-1 Initiative

The! yAUGSR {GFadSa 5SLINIYSYy( 27T-1-tNliajfvadefhédtlal G A 2 y C
vision for the future of 9-1. The NG4-1 Proof of Concept developed and deployed software
and network components demonstrating desired capabilities of the &% ystem. The focus

of the Proof of Concept was on thel9l call from origination to deliveryand on thehandling

of the call once receivelly a call takerIn turn, the NG91-1 Initiative focused on the research
required to produce a design for @ext-generation 91-1 system. The goal was to design a
system that is capable of voice, data, and video transmission from different types of
communication devices into PSAPs and on to emergency responder networks. Working closely
with a wide range of stakelders, the Initiative's efforts were focused in two areas:
technical/engineering and institutional/ transitional. Specifically, the Initiative focused on
delivering an NGQ-1 system architecture, or a technological framework, that can
accommodate todag stakeholder interests and existing marketsed solutions as well as
future technological advances. Technical activities centered on:

1 Engaging &vide audienceof stakeholders required for successful NG@ design and
implementation

Developing an NG®-1 Concept of Operations to establish the vision

Documenting system requirements and developing a system architecture
Conducting a proebf-concept (POC) demonstration

Assessing the cost, value, and risk of a erteration 91-1 system and developing a
transition plan that will identify and evaluate all néechnical factors (e.qg.,
stakeholders, impacts, benefits) that need consideration for a successful nationwide
transition

= =4 =4 =4

US DOT views the N@4L Initiative as a transition enabler to assist the pubfiamaking a 9-1

call from any wired, wireless, or IP based device, and to allow emergency responders to take
advantage of enhanced call delivery, multimedia data and advanced call transfer capabilities.
While NG91-1 enhances emergency-B1 systems, itcan also be expected tgenerate
increases in the volume of information to be processed by Public Safety Answering Points
(PSAR)Thisin turn will tax communications networks and the capacities of PSAP systems and
personnel. Prioritizing and screeningghlata for transmission as actionable information from

the PSAP to field level emergency responders is the fundamental objective of this project.

www.911.gov NG91-1 WNForum Proceedings Page?




[ Transportation Safety Advancement Grou

NG9-1-1 WHATO S

the rightinformation to the right people at the right time

TheNG91-m 2 K| (i Qrdjecb SE i

Under the sponsorship of the U&@artment of Transportationd TS Joint Program Office, the
Transportation Safety Advancement Group (TSA&)enlistedto manage theNG91-m 2 K| (1 Q&
Nextproject, to help address its key objective poioritize NG91-1 data to be communicated to

field levelfirst respondes. Acornerstone component of the project, &G91-m 2 KI 1 Q& b SE
Forum convened on September 231, 2010 was successfully completed and is the subject of

this Proceedings report.

KeyNG91-m 2 K| {i RaiumdlednEnis andbjectives included

f Identifiedan NG91-m 2 K | (i Warking GrBujtomprised of nationally recognized
representatives of fouemergencyrespondergroupsincluding EMS, Fire & Rescue, Law
Enforcement, and Transportation Operatiotshelpaddress project objectas,

f Engagd the NG91-1 Working Group througthe NG91-m 2 KI 1 Qa bSE(G C2 NHz
promote broad based discussion aneceive preliminarynput to the project objective

| Througha live2-waywebinar, extendedNG91-m 2 KI 1 Q&4 bSEG RA&Odza & A
interestedwebinar participants,

1 Through follow on discussiamong the four ERGs, prepaae NG91-m 2 KI G4 Q& b S E
Project Reporand NGAl-m 2 K | { @djectmlgeetiverecommendationgo the US
Department of Transportation.

During Jul-August 2010TSAGdentified andrecruited an assembly afiationally recognized

emergency responder representatives to servéresNG91-m 2 KI 1 Q&4 bSEG 2 2NJ Ay
(AppendiB). The Working Groupcomprised of representatives of the four ERGs was selected

through a detailed Participar&election Plapand, bllowingits designatim, was convened at

the projectNG91-m 2 K| (0 Q& ,in$Sveshing®r, NEZ®HForumwasstructured around

three sessions, includirgproject orientation sessiqrollowed by individuaERG breakout
sessionsandconcluded with Breakout Session Reports andNB &8 ONA 6 SR Wb SEG { G SL
of the projectQ @port and final recommendationgreparation phase.

Thisfinal project phasaeengagsthe NG91-m 2 K 1 Q&8 bSEG 22N)J Ay3 DNz
Working Groupmeetingsdesignedo prepare individual ERG white papersvalidatefindings

and recommendations on the project objectit@prioritize NG9l-1 data to be communicated

to field level first responderdihite paperswill be consolidated intean NG91-m 2 KI 4 Q& b SE
Final Reporbf recommendations to the US DOT to help form the basis for national priority

emergency responder information protocols associated with N@9%ystems

These Proceedings summarize the outcomes of theING9 2 K INebt @@rum
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The NGa-m 2 KF G Q& bSEG C2NHZY 6C2NHzY0 -245 RRIO D2y @Sy
Washington, DCWithin a conference setting, the Foruassembld the NG91-m 2 KI 1 Qa b SE
Working Group andts affiliated advisors to begin the process of pursuing the project objective
to:

Identify and prioritize data at NGB1 public safety answering points to be communicated

as actionable information to field level emergency responders.

The NG-12 KI 6 Qa bSEG LINE28&AGILNw St KI RE&UMBagoBe (i K
specifiedForumobjectives, including:

1 Engage nationally recognized NG&Q stakeholder organizatiorterough their
designated representatives

1 Provide a structured forum faddressing NG2-1 issues and for servine specific
NG91-m 2 KI (1 Q& bbettite, LINR 2SO

1 PromotespecificWorking Groupnput through free flowing breakout sessions
discussion,

{ Establish a beginning point for producingan NlB® 2 K| 4 Qa bSEG t N22S O
US Department of Transportation

Twenty emergency responders representing four emergency responder groups (ERG) supported
by four NG91-1 advisors and eight TSA@blic safety experts convened the Forum to actively
participate in identifying their respective priorities for emergency response information to be
delivered through NGQ-1.

The Forum was structured around three hd#fy sessions, including a half day opening session
devoted to providinga baselineorientation on the NG91-1 Initiative and the capabilities of
NG91-1, followed by a halflay of breakout sessions for each of the four identifemergency
responder groupgERG)including EMS, Fire & Rescue, Law Enforcement, and Transportation
Operations, and concluding with a final half dbgvoted toreceiving reports from the breakout
sessions and to defining the project next steps directed at generating a projectdpat and
recommendations to the 8 Department of Transportatioithis final report is to be completed
within the following four months, during which the Working Group, through its respective ERGs
will caucudurther to refine the findings and conclusisof theirwork through the Forum
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[ll. Opening General Session

Welcome (Dia Gainor)

The Forum was opened/imoderator Dia GainoflTSAGChairand Chief of the Idaho EMS
Bureau Following general introductions, Ms Gainor summarized the-l#&$rojectand the
specific objectives of the Forum (see previous section). Ms Gainor recognized Ms Laurie
Flaherty, of the US DOT, National Highway Traffic Safety Administ(aliéTSAgndco-
manager of the US DONIG31-1 Initiative. Lauriecomplimented the Workig Group for its
commitment to public safety and thanked them for their contribution to this important work.

NG91-1 Features & Capabilitie®ohn Chiaramonte)

The opening session was led by John Chiaramonte, Lead Associate, Booz Allen Hamilton, and
deputy program manager leading the NG4. Initiative for the US Department of

Transportation. John had managed the team of software developers and technical and
functional experts implementing the N&91 Proof of Concepa NXP / K A | ddientatioy’ G S Q &
included a broad range of important NGB1 background and operatioromponents:

Before9-1-1
Abrief history of emergency callystems noted that before-9-1, wireline calls for emergency
assistancevere:

1 Completed through box alarms located eithebunldings or on street call boxes and
wired directly to fire (or police) responders,
1 Later (some 50 yearfirough wired telephone linesow readily available in homes,

By this time, the need and utility of a system for public calls for emergency assstas well
established, as was the need for better and more efficient call systems.

¢2RII&0& o

The first 91-1 call was made in Haleyville, Alabama in 1968, and represented the first concept
of an easyo remember threedigit number that connectedallers to police dispatchers.
Fromhere, 9-1-1 was expanded across the W&h original 31-1 systemsconcentrated in urban
areas. Later=nhanced 9-1 (E9-1-1) systemsdelivered Automatic Number Identification (AVI)
and Automatic Location Information (ALI) to emergency dispatcher&-IE®as later upgraded
to support calls from wireless devices and Voice over Internet Protocol (VolP) devonksy,
dialing 91-1 from a fixed location (wire line) todag more than simply being connected to an
emergency call taker. The system routes a call based on predgino¢atols such as ALl and
ANI information referenced to a Master Street Address Guide (MSAG). This inforisation
immediately and automatically sent to a Public Safety Answering Point (PSAP), commonly
1y26y I-&Bm /KISt fad Sy 0§ SNE @
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Wireless calls are more complicated, requiring the wireless service provider to locate the caller
either through an embedded GPSlor by triangulation of theghonebetween multiple cell

towers. Today, sme 3350% 0f9-1-1 callsare made from wireless phones, with 95% of PSAPs
SldzA LILISR gAGK Gt KFaS LL 2ANBfSaa¢g OBl oAf Al
meters). VdP (internet based) callers, a growing population, typically mustefee the

calling device location to-2-1 systems and can be problematic as subscribers fail to update

their locations as devices are mateMr. Chiaramonte visual presentation follows:

NG91-1 Features

Enhanced 9-1-1

[rss——

Public Switched
Telephone Network
(PSTN)

Dedicated 9-1-1
Phone Lines

Automatic Number
Identification (ANI)

H
-------------------

Wireless 9-1-1

%,
%
" Coordnate Data (Tower
‘.< 2 Location and Signal Strength!
.
s

HANDSET BASED
LOCATION DETERMINATION

Voice Over IP (VoIP) 9-1-1

A Dialing 91-1 is more than just being
connected to a 9-1 emergency call
G+ 1 8NX

A The phone system routes your call
based on predefined data

A The 91-1 system looks up the
location (ALI) of the phone number
(ANI) in a 9-1 database built from a
dal&8GSNJ { GNBSG !
MSAG

A ANI/ALI is immediately forwarded to
the call taker at the public safety
answering point (PSAPalso known
Fa -i-m apSy G SNE 0

A Wireless 91-1 is a bit more
complicated, requiring the wireless
service provider to locate the caller,
using either a GPS chip embeddec
in the phone, or cell phone signal
power and triangulation between
multiple cell phone towers.

A Somewhere between 33% and 50¢
of all 31-1 calls made today are
wireless calls.

A 95% of PSARcurrently have some
Gt KasS LL 2ANBE !
location accuracy to 5800
meters).

A Voice over IP (VolIP) callers use a
process that is similar to wireless 9
1-1, however the VolP user typicall)
must predefine the location.

A Some VolIP servicés.g., Skype and
Google Voice) do not offer
9-1-1 services.

A A recent FCC report indicated som|
23 million VolP subscribers as of
June 2009 (up0%in the just the
first 6 months of 2009).

A Loating VolP callers can be
problematic, especiallgsthe call
device is moved withousubscriber
locationupdates

The Need for Next Generation-9-1
As 2 R 219l&ystems are outpaced by emergency technolqdies91-1, in addition to
serving immediate capacity and service needs, will address a range of emergency
communications challenges, including:

A Constant adaptation of legacy191 is expensive, and slow

A New communications technologies nefgtilug-and-playtaccess and interfaces

A Growing data rich environmentthat 9-1-1 systems cannot handle

www.911.gov
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A Need data bandwidth, modernized network (IP), open standards

A Need more flexible and easily controlledd systems

A Need nationwide (and beyond) intercommunicatjioncluding other emergency services

A Post transition, NGQ-1 can be significantly more efficient, and likely less expensive to
implement new features

Features of a Next GenerationB1 System

NG91-1 will fully replace E4-1, while retaining it€apabilities, services and functionalities
Further, NG9l-1 adds capabilities to support new types of originating service providers and
flexibility to manage calls and share costs. Additionally,#G%dds capabilities to integrate
and interoperate withemergency response entities beyond the PSAP -NGYeferred to aga
Watem of system@ 2 2 Ndiwork &f networkd Y@ a system of 9-1 services and databases
that run on an Emergency Services IP Network (ESInet)

Today-d5vsNG9-1-1

NG9-1-1 improves capabilities for all stakeholders

9-1-1 CAPABILITY E9-1-1 NG9-1-1
Voice Calls Yes Yes
Transfer Misrouted Calls Limited Capability Yes
Location Delivered with Calls No Yes*
Policy Based Call Routing Managed by E9-1-1 SSP Managed by 911 Authority
Text/Multimedia No Yes*
Additional Data No Yes*
Data Sharing Across Regions No Yes
Data Sharing with Responders Limited Capability Yes
Virtual PSAPs Limited Capability Yes
Standard IP Interfaces No Yes

* These services require next generation originating networks as well as NG9-1-1

The graphic below illustrates the (i & Lamdddericyresponse and how NG provides an
opportunity to enhance the entire encounter, from origin to response.

Typical Emergency Response
NG9-1-1 provides an opportunity to enhance the entire encounter

9-1-1 Public Safety

9-1-1 caller Answering Point (PSAP)

Enhanced Routing Abilities Flexible PSAP Call Handling More Coordinated Response

Geographic-based data provides Better and more useful forms of Increased sharing of data,
the ability to route callers faster information, give PSAPs options resources, procedures, and
and with more accuracy. on how best to manage calls. standards, improves a response.
10
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Next Generation 91-1 System Technologies

So, how will NG9-1work, and what are the components of N&9 systems? NG®-1 serves
traditional W & A NBwirdlessyd®dMDIP- plus other? O f AchyleidtiagQo access originating
service providers. The graphic below illustistiee National Emergency Number Association
(NENAJunctional and interface standards for Next Generatiei+9, \£1.0 (i3).

Next Generation 9-1-1 System Technologies
How will it work? What are the components of NG9-1-1?

Multimedia Devices

Includes traditional Awirelined, wireles
Vol P and other fAclientso connecting to
access/originating service providers. P ; '

&~
Access/Originating Networks -
A mix of public and private networks &g/ .=pal
&
&
&

that deliver requests for 9-1-1 to the
most appropriate ESInet.

Emergency Services IP Networks

Provides a secure gateway and routing
of all inbound 9-1-1 calls and delivers
them to the most appropriate PSAP.

11

NG91-1 System Design Characteristics
WitK  YfuktfeSn mindQNIG91-1 system design features include

A Employing consensus based open standards as an essential feature to achieve national

interoperability and to share data among geographically dispersed PSAPs and other
responder agencies

A NG91-1 systems rely on commercial off the shelf (COTS), opgeesoand common
telecommunications and networking products used throughout the indystry

A NG91-1 is designed to providecalability(sized to fit and expandablextensibility

(support future technologiesjeliability (resistance to failure), ancbnfigurability(meet
diverse needs).

www.911.gov NG91-1 WNForum Proceedings Pages
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Emergency Scenaries New Capabilities of NG3-1

To understand the capabilities of NG9, Mr. ChiaramontedescribedspecificWrergency
scenari@ Q lusteate hotv NG9-1 will support emergency responder amation needs and
inter-discipline /interagency communications:

Improved Interoperability and Responder Data Sharing

A “Simple” Crash Making Quicker, More Accurate Data Available

Everyday across the U.S., there are over
15,000 motor vehicle crashes. Frequently
there will be no initial reports of injury and a
police officer is dispatched to take a report.
When the unit arrives, the initial situation can
sometimes escalate into something else.
Perhaps there is a fuel spill and the fire
department must respond. Then, moments
later, one of the occupants collapses and
needs immediate medical care. And, of
course, the accident occurred right before
the start of the rush hour. Now, with all the
drivers slowing down to “take a look™ at all
the commotion, the first officer on the scene
has a much different situation to deal with.

With NG9-1-1, the ability to share data
across the emergency responder community
is significantly improved. The first alert of an
accident arrives thanks to a speed sensor,
instead of a traditional 9-1-1 call. Video from
the police officer’'s dash camera or a nearby
traffic camera alerts a dispatcher to upgrade
the response and modify the recommended
route that responding emergency vehicles
take. The Traffic Operations Center is
automatically alerted and dynamically
changes traffic signal timing to help ease
congestion. The responding HAZMAT team
can start assessing the scene prior to their
arrival and acquire real-time weather data.

Improved Reliability and Availability of PSAPs

Catastrophic Weather

In 2005, Hurricane Katrina devastated 9-1-1
call centers across the Gulf Coast region,
rendering 38 of them inoperable. When
storm victims tried to call for help, their
calls went unanswered. Today's 9-1-1
systems are connected to physical
operations centers and often have limited, if
any, ability to restore service beyond an
affected area. Some jurisdictions have a
stand-by facility, which is typically located
within their service areas. However,
situations affecting a primary operations
facility often affect its backup facility,
rendering it useless during an evacuation
scenario.

With NG9-1-1, the physical location of an
emergency call center is no longer a limiting
factor. 9-1-1 callers are rerouted quickly and
automatically around areas affected by any
hazard situation, ensuring that callers can
still access 9-1-1 when they call for help.
NG9-1-1 provides additional options for call
handling, congestion control, and system
reliability and recovery. Overflow situations
are handled through sharing of resources
instead of a busy signal. Additionally, mobile
PSAPs can be deployed quickly to allow for
recovery when a facility is damaged

www.911.gov
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NG9-1-1

Support for Text Based Communications Methods

Texting 9-1-1

In 2007, the shootings on the campus of
Virginia Tech resulted in the deaths of 32
people and injuries to dozens more, during
a rampage that shocked the nation. When
students and faculty (comfortable with
today's wireless phone technologies) tried
to “text 9-1-1", those text messages went
nowhere. Using decades-old technology,
virtually all of today's 9-1-1 centers are not
capable of receiving text messages, even
though consumers send a staggering
5 billion text messages per day. The ability
to send text messages would also help the
deaf and hearing-impaired community
communicate directly with 9-1-1.

»

NG9-1-1 is designed to accept various
forms of multimedia data, including text
messages, from callers unable to make a
voice 9-1-1 call. Although with today’'s
technology there are some limiting factors,
most notably the ability to automatically
acquire the location of the sender. NG9-1-1
supports “real-time texting” which is similar
to a character-by-character instant message
chat. The entire conversation can be shared
with responders as it occurs. In a barricade
situation, the data that victims share with
9-1-1 would be forwarded to the mobile
command post that can guide the SWAT
entry teams with critical “inside” information.

Improved LocatiorDetermination Methods

Voice over IP (VoIP) Challenges

Using the Internet to make a phone call is
simple and easy (and often less expensive)
and has become commonplace for many
people. However a family from Maryland
vacationing at their summer home in the
Adirondack Mountains didn’t anticipate the
problems caused by taking their Internet-
based VolP phone adapter with them when
they needed to call 9-1-1. Instead of being
answered by a 9-1-1 call taker in New York
State, the call was routed based on their
provider's records that they were in their
home in Maryland.

Location Provided With NG9-1-1 Call

With NG9-1-1, the caller’s location is part of
the call stream and was used to properly
route the call to the most appropriate PSAP.
As new “location aware” devices become
more common in the access and originating
networks, the onus to identify a VloIP caller’s
location no longer resides with the user to
self-provision. Instead, advanced features
within the network are used to help locate
the caller quicker and with more accuracy.

www.911.gov
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Enhanced Call Routing Capabilities

Handling a Non-Local Caller

One day, when chatting with an elderly
parent who lives out-of-state, an audible
thump was heard over the telephone line.
Fearing the worst, the son called out
several times, but there was nothing else
heard. Calling 9-1-1 to get help for his
ailing parent was frustrating and took time,
because neither he or his local 9-1-1 center
had an easy way to contact help several
states away. Although help finally arrived,

>

NGS-1-1 supports the routing (and rerouting
of callers beyond traditional jurisdictional
boundaries (e.g., between cities, counties,
and sometimes within a state). Using GIS
data as the fundamental basis of NG9-1-1,
call takers will input the location of the
emergency and the NG9-1-1 system will
redirect the caller and all associated data,
to the most appropriate PSAP for that
location.

the outcome was worse due to the time
delay.

Data Leveraged to Provide Language Translation More Quickly

Non-English Speaking Callers

When calling 9-1-1, an excited caller reverts
back to their native language and starts
talking to the 9-1-1 call taker, who only
understands English. Following procedure,
the call taker conferences in a translator
and after a few moments was able to get an
appropriate translator on the line to help ask
the caller questions and obtain the needed
information. Today’s 9-1-1 centers regularly
rely on translation services for non-English-
speaking callers. While this method is
generally workable, it takes time to initiate
and does not consider what language
capabilities might internally exist within the
911 center.

>

NG9-1-1 can take advantage of data that is
currently unknown to today’'s 9-1-1 systems.
By using the language preference of the
caller's phone, as the 9-1-1 call is made,
the system identifies the need for language
translation. The call is routed to a call taker
that can communicate in the caller’s native
tongue (eliminating the need for translator).
If a call taker is not available, the language
translation service can automatically be
“conferenced in” to the call, at the time the
call is answered.
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Telematics Data Speeds A More Appropriate Response

Video Based Calling Provides Help For The Hearing Impaired
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