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Introduction

These are exciting times to be in public safety. The functionality versus simplicity seesaw

of NG9-1-1 continues to rock back and forth, with Emergency Services IP Networks, a
wide range of state and local approaches to the i3 standard, and looming challenges
with interoperability. Advancements in location technologies are greatly improving the
data available to 9-1-1 telecommunicators, though challenges persist in attaching more
comprehensive and precise location information — now in three dimensions, not just two —
for emergency assistance requests. The rise of low earth orbit communication satellites has
opened a tremendous opportunity to expand emergency communications coverage across
the globe. Cloud migration for Public Safety Answering Points is a question of when, not if.
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translate calls.

Ensuring the cybersecurity of the 9-1-1 ecosystem is a hill we must climb faster. These
advances bring new sources of requests for assistance and heightened public expectations.
And, of course, it's all happening against the backdrop of government regulation and oversight
intended to promote greater coverage, reliability, and security.

We address these developments head on at Intrado on a daily basis, and we are proud to
present our industry insights in this 2025 State of the 9-1-1 Industry Report . We hope this
report will be read by a broad audience who care about 9-1-1. With this in mind, we have
included a great deal of background information. If you are more advanced on these topics,
thanks for bearing with us.

Our mission at Intrado since our founding nearly 50 years ago has always been to save lives
and protect communities by helping them prepare for, respond to, and recover from critical
events. We are in a unique position in the 9-1-1 ecosystem — standing at the intersection of
emergency communications and serving both communications providers and public safety
— which means we touch 90% of the 9-1-1 requests for assistance in the United States.

By maintaining trusted relationships with the providers that originate emergency calls, the

PSAPs that handle them, and 9-1-1 telecommunicators who respond to those emergencies,

we have developed a comprehensive understanding of the challenges and priorities across
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emergency response chain. This is #WorkWorthDoing.
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9-1-1 PSAPs,
Telecommunicators Emergency Call Centers (ECC)

9-1-1 telecommunicators serve as the critical PSAPs, Emergency Call Centers (ECC),
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systems and the pivotal center of every 9-1-1 call. are the locations that receive the requests for

Their role has expanded tremendously since assistance and dispatch emergency response.

the early days of 9-1-1. These days, 9-1-1 According to NENA: The 9-1-1 Association
- - telecommunicators answer and assess calls; (aka National Emergency Number Association),

gather essential details on callers and location; the collective association for PSAPs (and, to
determine what resources to send; dispatch our mind, a trusted source for the number
emergency services; manage highly emotional of PSAPs in the U.S.) as of 2021, there were

situations; and provide lifesaving instruction 5,748 primary, secondary, or consolidated
OV E RV I EW before help arrives on the scene. function PSAPs covering 3,135 jurisdictions.

Astechnology advances, 9 -11 telecommunicators No one type of agency or entity runs PSAPs.

also manage an ever-increasing amount of Rather, they are operated by a wide range

data. They require specialized training, often of local and regional agencies, such as law
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continuing education. county, city, and parish governments; and

large universities.

It may surprise you, then, to learn that the

occupation of 9-1-1 telecommunicator is Depending on the state or jurisdiction, PSAPs

The 9-1-1 ecosystem involves multiple First and foremost, the public are the ultimate OUE--Ac-~008 "+A~OA~Aac-"08«~ - pdrhtd & Wi dranaIEiIA &F ¥Svernment:

stakeholders with distinct roles and stakeholders — the users of 9-1-1 servic_:es who WU~%e~0OsAE<cal~U8A%U~-A -~00OS§ statéhidb Yrdyidridh Br@onalA'Phey play a

interests in ensuring effective 9-1-1 and expect ready access to emergency assistance §OAA%UAO"CAO-AOATIAOUE% A0« citfilizing rdI§ M Erhergdndy management

emergency services. Get a cup of coffee, regardless of location or circumstances. ~AalOAU"<U8e"AO" 0O &8 <" bAAcal~ UsdgadhosXiedy ¥afabtructure. As we'll discuss

we’re going to spend some time on this. They are why we do this. states and localities have already made this PSAPs face many challenges — chief among
change, and federal legislation — the 9-1-1 them funding, but also staff recruitment  and
SAVES Act — has been introduced (actually, retention, management of increasing call

9-1-1 is a larger and more complex ecosystem, 0"8§%UO0A-a"+ZAU¥~UAIAa-+AO"N é\@ﬁ)rﬁés[bﬁd fypes of clls (e.g. voice, text, or

with more players and parts than ever before. of Management and Budget to make this video), technology upgrades, and a growing

adjustment at the earliest possible juncture. number of data streams.

Changes — good changes — are coming.
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Public Safety Stakeholders

Emergency Responders

Emergency responders  (law enforcement,

9-1-1 Authorities

9-1-1 Authorities can serve as the central
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on rapid response, accurate situational
awareness, responder safety, and access to
critical information before arriving on the scene
of an emergency. They require reliable and
interoperable communication systems that
perform well in challenging environments.

The advent of the First Responder Network
Authority (FirstNet) has greatly improved
the ability of emergency services agencies
to meet these needs. FirstNet is a dedicated

services across a state. The structure and
powers of state 9-1-1 Authorities vary
considerably: Some have broad authority
and responsibilities to ensure an effective
and cohesive 9-1-1 program, while others
focus primarily on funding distribution and
technical coordination.

Broadly speaking, states with a strong 9-1-1
Authority share several attributes: clear
statutory authority, dedicated state funding
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OOUAOOTA%"O0A~%AU¥"ATaS te&hroldgy impledn&ntations. These attributes

community. With respect to 9-1-1, FirstNet
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critical communications. It provides expanded
coverage and capacity, including special
assets, such as Cell on Wheels, that can be
deployed during disasters. It supports the

transition to NG9 - 11 by enabling texts, images,

videos, and advanced data. Perhaps most
important, FirstNet provides interoperability
between agencies and jurisdictions to create
seamless communication during emergencies.
More than 25,000 public safety agencies
across the U.S. subscribe to FirstNet,
comprising more than 7 million connections.

position the authority to implement innovations

from advanced emergency communication
capabilities regardless of local funding
limitations. These states generally have an
easier path to drive technological innovation,
such as NG9-1-1 deployment, which also
enables them to implement enhanced 9-1-1
location services, advanced multimedia
communication capabilities, data integration,
cloud migration, and cybersecurity. Looking
down the road a bit, we expect that states
with more centralized authority will more
quickly develop applications to directly
connect callers with features such as
automatic crash detection. Indiana and North
Carolina are examples of robust state 9-1-1
authorities that are on the leading edge of
NG9-1-1 deployment.

Despite a more decentralized approach, Texas
has implemented cutting-edge technology

solutions — for example, through large regional

Emergency Communications Districts such as
the Greater Harris County 9-1-1 Emergency
Network, which covers Houston and environs.
Colorado is an example of a hybrid approach,

This was the successful funding mechanism
used to provide initial, non-taxpayer funding
for FirstNet.

The FCC does not currently have
authority to auction spectrum, though as
of this writing, it appears likely that the

i¥"O"AU¥"AOU~U"U-"&”-A"% U8 U0 A § « 'GotdissidAs-$pedirum auction authority

distributes funding to local jurisdictions,
which then decide how to spend the money
in their communities.

is likely to be restored with enactment of
the 2025 budget reconciliation legislation.
NG9-1-1, however, is not among the
initiatives to be funded from auction
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communications is delegated to counties,
municipalities, or special districts — give
local governments substantial autonomy in
how they implement, fund, and operate their
9-1-1 systems. Funding in these environments
varies greatly among jurisdictions, leading

to differing technology implementation
timelines and choice of vendors; more local

Existing MSS enables continuous
communication in emergency situations,
using networks such as Globalstar
(Apple’s partner for its SOS feature) and
Iridium (using Garmin inReach® devices)
to deliver satellite-based Sos messaging.
Some satellite companies are working in
partnership with terrestrial mobile wireless
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greater challenges with interoperability
between neighboring jurisdictions. Examples
include Florida, Michigan, New York, Ohio,
Pennsylvania, and West Virginia.

A word on funding.

terrestrial wireless spectrum — this is called
Supplemental Coverage from Space, and
we’ll talk a lot more about this in a minute.

Let’s face it, technology upgrades cost money, and the ability of a state, 9-1-1 Authority,
or regional district to innovate depends as much on the structure and remit of the

9-1-1 Authority as on available funding mechanisms. An uncomfortable truth is that many

states and localities depend on inadequate and unstable funding mechanisms, including
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All 50 states plus the District of Columbia charge subscribers some form of 9-1-1 fee to
support 9-1-1 services. Communications providers collect these fees and remit them to
the state or locality. The average 9-1-1 fee is approximately $0.75 per month. Without
going down the fee diversion rabbit hole, states and localities may not use 9-1-1
subscriber fees to fund anything other than 9-1-1. But some have, and a couple still do.

When traveling around the country to work with states and PSAPs, it quickly becomes
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salaries, technology upgrades, training, and basic equipment (think desks and chairs).
This is not to say that states are not investing, but the fact is that we've observed

unmet needs. We’'ll touch on funding again later.
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some over-the-top providers, such as
U¥XAO"AA "08%iAa¥s§ " A ALY
as a Service (UCaaS), also have 9-1-1

regulatory obligations.

Communications providers also carry 9-1-1
calls as they exit the 9-1-1 network to a

PSAP from an ESlInet, SR, or old-timey legacy
<80«a8UOAYI¥E8¥AI"Ac~--AU¥"A

I n d UStry 9-1-1 technology and equipment providers
and other vendors cover a broad landscape.
Players

Generally speaking, they provide services
that allow PSAPSs to receive, effectively
process, and promptly respond to requests
for assistance. Some, such as Intrado, cover
most or all of the landscape; some are quite
specialized, providing a particular piece of

Public Safety
Membership
and Advocacy
Organizations

National Association of State Communications providers have always equipment or a particular data stream. Most
Three major organizations represent the 911 Administrators (NASNA) played a pivotal role in routing and PSAPs work with a range of vendors:
interests of public safety stakeholders and comprises state leadership of 9-1-1, pr_ocessmg 9.-1-1 calls from wireline, mobile
RN NN A S 7RLY V SNV RAVEAVETN|  representing 49 member-states and the wireless, Voice over Internet Protocol « Next Generation Core Services (NGCS)
and operations. All three belong in any SOUOSUAA A A-aLS§~AAUEASHUAUY"SOATAO O EVQWL anchsatellite providers that route supply modern, IP-based systems that
national conversation about 9-1-1. public policy issues impacting the successful UO~ <«AUAA+U#U#A%"0UIAONOL handle text, images, video, and data

8§l -"L"3%U~USA%UAA A+U#UEAOODOU"»%LODbA? W ?94-1 still originate on the network of a beyond traditional voice calls.

members design, implement, and manage communications provider and route to . .
WAPCO m 9-1-1 systems and NG9-1-1 across the country. the dedicated 9-1-1 network (an ESlInet in »  Call Handling Equment (CHE) allows
W hitinatonal . . 9-1-1 centers to receive calls and

o the NG9-1-1 -enV|ronment, or the Selective dispatch assistance. CHE probably
NENA: The 9-1-1 Association Router [SR] in a legacy environment). needs to be upgraded for NG9-1-1 to
is focused solely on 9-1-1 operations, m”A«~--AU¥8O0AU¥"Aa8%;0"00Db/ expand beyond the ability to receive
_ technology, education, and policy issues. technological innovation in 9-1-1 emanates O08%i-"A*%U"0%"UAPOAUAA-AY*P

APCO International (APCO) Its membership comprises PSAPs and the from the communications providers. , _
is the oldest and largest organization of thousands of 9-1-1 telecommunicators *  Computer-Aided Dispatch  (CAD) systems
public safety communications professionals. and other 9-1-1 professionals. NENA is also Communications providers are the focus are a technology backbone that help
Its membership comprises 40,000+ public recognized for its standards development; of federal regulation of 9-1-1. They bear the PSAPs manage emergency response.
O~ "UOAAYY%.a%8<~USA%OAA «Sthe KGRINIAFstandard was developed responsibility of maintaining their networks . Data Enhancement Platforms  involve
a%~%~i"EAAT"O~U"EASAS§ *A~%-AQaddNENNS ushidesA to ensure that callers can be connected data links directly to PSAPs from
safety communications systems for law to PSAPs. The FCC 9-1-1 rules requiring connected devices, apps, and sensors.
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- e - . L L . . .. the delivery of all 9-1-1 calls to the most
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geographically appropriate PSAP with e Geographic Information Systems (GIS)

interests are broader than 9-1-1; it covers organizations are also very present in the A0 ~U"A-Ac~USA%UA~U~A~ constitute advanced mqpping and location
the entire emergency communications 9-1-1 conversation, such as the International to PSAPS in the event of an outage are ;techr'\ology tgat helé)s(;jentlfy calle(rj
~¥%eO«~1"EAQA¥A~OA -~1A"% A Oadbdiatids i i e gk ¢ ocations and nearby direct responders.

4 ¢ ) I ¢ OAS%C'.éﬁfdd Ef@hl@‘s éf Pollce,‘lnternatlonal obligations addressed to communications This is a critical element in NG9-1-1
radio systems, and emergency alerts to Association of Fire Chiefs, Major County id The FCC oft the blanket .
the public. Sheriffs of America, and others. provigers. 1he often uses the blanke

U"0%AaED8i8%~U8%UAW"O &8« ¢ Recording and logging systems
YEWPOZEAI¥8X¥AI"A %cA¥~%0A Integration services ensure all

When describing Situations Where the FCC Components Work together Seamlessly_
also uses that term. New to the scene,



New Faces
In the 9-1-1 Space

The traditional emergency response system is evolving and offering intermediary services
that are transforming how PSAPSs receive requests for assistance. These include:

Alarm monitoring companies with

advanced technology , have been providing
connections to 9-1-1 for many years.

Over the last decade, these services
¥~-6"A"6A- 6"+ A08{%8 «<~%U-0DA
platform, for example, reduces false alarms
and increases the speed and accuracy

of alarm information delivery to PSAPSs. In
the past, when an alarm was triggered, the
monitoring company would place a regular
phone call to a 9-1-1 center. Now, alarm
systems can automatically send a text
message to text-enabled PSAPs or even
insert the incident directly into the PSAPs
CAD system for dispatch.

Incident management platforms , Which
campuses/buildings use to quickly assess
a developing emergency situation and
notify the PSAP, are gaining importance.
Most prominent is the growing trend for
K-12 schools to deploy silent panic alarms
that connect to an incident management

Internet of Things (IoT) device
manufacturers . Take smartwatches, for
example. Most modern smartwatches

can connect to emergency services
EdtterdinectlySii the watch has cellular
capabilities) or via a nearby phone with a
wireless network connection or Wi-Fi
calling. Some newer watches can even
connect to emergency services in areas
without cellular coverage via satellite.

Apple Watches , at least more recent
models, will detect a hard fall while
you’re wearing them and ping your wrist,
sound an alarm, and display an alert.
If you do not dismiss the alert, and
you remain immobile for at least one
minute the watch will automatically call
9-1-1, share your location coordinates,
and notify your pre-designated
emergency contacts.

Samsung Galaxy Watches  will send
alerts to your emergency contacts but

I~U AO%EAI¥S¥A%AUS "OAU¥"AFW Badnbtfechy catl 11 at this time.

also notify parents).

Automotive telematics  services support

Google Pixel Watches use motion
sensors to detect falls. This initiates a
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BAUS «~USA%LAI¥Y"3%A"U"U8%iA~A A argaipgithaplypasses Do Not Disturb

There are several on the market, including
Toyota’s Safety Connect and GM’s OnStar.
Some of these services include additional
features such as roadside assistance and
stolen vehicle location services. Behind the
scenes, vendors, such as Bosch, build the
sensors and automotive networks that help
power these services.

and Bedtime modes. If you don’t respond,
the watch will automatically call 9-1-1,
play an automated message informing
the PSAP of a potential emergency, and
share your location data. You can take
over the call at any point, if you're able.
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Specialized consumer apps  have been
on the scene for more than a decade.
A classic example would be a web-based

Hospitality and large retail establishments
must also be counted as stakeholders,
with some forward-looking legislation

~TTAU¥~UA~--AiOAAO"OOAUAAO”~ebdcreiniNew ok and Washington,

that travel with them and can be available

to the PSAP. This can include key details
about household members, access points

like hidden driveways or gate codes, and
information about vehicles and pets.

These apps are usually free for consumers,

but not for the PSAP. And, of course,

we can't forget the medical alert system
TOAE8+"OOEAOa«¥A~OAB8 "A

D.C. Large retailers will be required to
provide silent panic buttons for employees
starting in 2027. For example, New York’s
Safe Hotels Act mandates panic buttons
that connect to 9-1-1 for employees who
must enter occupied guest rooms. Hotel
chains such as Marriott have also started
to mandate panic buttons for employees

-7 O atrbasAhe3a hotdl Ichains it manages
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provide monitoring and connection to
9-1-1 for seniors.

K-12 schools should now be considered
stakeholders in the 9-1-1 space, as they
are increasingly implementing security
solutions like silent alarms and panic
buttons that connect directly to 9-1-1 and
emergency responders through dedicated
hardware and smartphone apps.

e

Promise program of the American Hotel
and Lodging Association to enhance safety
and security. Ready access to 9-1-1 is
becoming a workplace safety issue, and
we expect to see more states enact this
type of legislation for hospitality and other
sectors going forward.

We'll talk more about all of
the new faces later.
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Consultants

We would be remiss if we failed to mention

For example, the NG9-1-1 procurement

the role of consultants in the NG9-1-1 process involves engaging one or more N

deployment process. NG9-1-1 implementation entities for ESInet services call-handling N

is complex and involves much more than aliO~+"OEA~%+A?$ WDAOAAAY~OA %eA i1\, NRR R ol

just new hardware and software. It requires consultants analyzing current systems; AN \‘\\‘: \\\\‘\\ \\“::555_:5:::° YRR
extensive planning and coordination with bridging transition gaps; supporting data Q\‘\x\\\\‘\\ ‘\\\‘\\\‘ oo, P
a wide range of state and local entities. In integration and analytics; and managing f\\\\‘\‘\x\\‘ NN ‘.“"
addition to a Next Generation Core Service other vendors. For a real-world example, \‘\‘\\‘3\\‘\\\ \\\\\\‘ ‘.““\
Provider (NGCSP), it is not uncommon for consider Arizona, where consultants used ‘\\\\‘\\‘\\ \‘\3 ‘\\\\‘ O
a state 9-1-1 Authority or PSAP to hire an proprietary methodology to help the state’s ‘\\‘g \‘\\\‘\\‘ \‘\\‘

outside consultant to help plan, design, 9-1-1 program assess more than a dozen “\‘\3\‘\\\‘\‘\ N\

and implement NG9-1-1 systems, with the 9-1-1 systems serving 81 ECCs, with the goal AN \

goal of optimizing NG9-1-1 call-delivery of connecting all centers to improve data R

technologies, operations, and policies. sharing and emergency response.
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The 9-1-1 system handles an enormous 9-1-1 is one of the most important public ;;; RN ‘
volume of calls: approximately 240 million services in our country. It's written into our ”;
in the United States each year, or roughly collective consciousness and has saved %% s s ST
657,000 calls per day. Nowadays, more countless lives. Now, our nation’s 9-1-1 system ?z ,”///,:’,’,’,’,’,’ PO
than 80% of 9-1-1 calls originate from is undergoing complete modernization ’; ,,,:://////;,/;; o
“BASE "AT¥A%U"OAWA~AOE %8 «~ ¥ (A6 8@ plugyeaiidit Anfrastructure, ”; ’////,,’,’,’,'f:; s
the landline-dominated era of early 9-1-1 including enhancements to enable IP ,’9’4 ,::;:cl,/,’,’,’,’; -
implementation. VolP services and connectivity and other new capabilities. 4”’,,’//, Yrrrrrsr ;’ ’
traditional landlines encompass the With this comes heightened public T T o
remaining calls, with landline calls expectations from individuals that a
decreasing year after year. 9-1-1 telecommunicator will receive their
request for assistance, and emergency
This platform shift has created both O"OTA%"O0AI8§--AS"A~S - "AUAA %eA~%A¥" - TA _ _ _
opportunities and challenges for the them wherever they are. In the evolving landscape of emergency response, PSAPs play a pivotal role in

ensuring efficient and effective crisis management. They are the technological and
S"~.808% AUY'AS%” UOAA AUY O"A~e6~%<"% %00 operational backbone of emergency communication systems, housing sophisticated
' telecommunications equipment that enables 9-1-1 telecommunicators to efficiently

ecosystem. Wireless calls require more
sophisticated location technology but

also allow for enhanced data transmission depends in part on the convergence of 9-1-1 . q d :
capabilities, such as text-to-9-1-1 services, with commercial technologies — for example, receive, process, and send appropriate emergency response.
and the potential to send photos and in the areas of text and VolP. We discuss all

videos to emergency services. this next and hope we do it justice.



Systems

Though they’re often confused, redundancy and 1 1
resiliency serve distinct roles. Redundancy means O p e ratl O n S R e C rU Itm e nt
¥~é§3/4iA_S~<ué'I'A<A1/2'I'A?/4”?/4U(")AAOA(")G(")U”1/20A§3/4A'I'-~<”DA o and Reten“on

The primary system in the PSAP is the CHE. For example, if one circuit, data center, or server PSAPs operate on a 24/7 basis, with
There are also mapping systems including iA"OAA S§% EA~%UAUY OA~aUA%~U8<~--0AOU"TOAS Y ARed 9-1-1 telecommunicators working §i¥UOAT"O<"%UAA AaDWDAPW POA¥~¢&"/
GIS, which help the PSAP connect incidents HWTA6"00U¥8%iA0a%Y%8% i A0ORLAAUY -0DA]¥8§0OAaO T~ drshifts to ensure continuous coverage a0"~UOEbAL"~%u8%{A+U#U#AU”.-" AV
to locations. On the outbound side, CAD setup prevents any single failure from disrupting AOA" %" "0 ("% «0A<~--ODA]0OT8 «~ - oppdions.Réctiiting And retaining skilled
(computer aided dispatch) systems, together emergency services. %"1HLS"O0A~0"A0"NagO”"-AUAA - . pelseand are anord $he greatest challenges
with radio systems, help the PSAP dispatch telecommunicator position with 24/7 facing our nation’s 9-1-1 centers. The critical
responders and manage incidents. Resiliency, meanwhile, is about the system’s ability coverage. When a request for assistance nature of emergency response demands
UAASAA%"AS~<uA~%Ap""TA a%<U8A%8%{A”E6"%AT¥"% comes in, the 9-1-1 telecommunicator highly trained professionals who can handle
Beyond these fundamental systems, PSAPs ~<"sAT8U¥AAY AT U Ac¥~-"%i"OA-8u"A0S"O~UU~pOE gathers essential information from the the pressures of the job with resilience and
employ a variety of specialized systems to natural disasters, or surges in call volume. It's not caller. This information is usually entered expertise. However, attracting and retaining
enhance their emergency response capabilities. 3a0UA~SAaUA¥~68%iAS~nalOGAEUdOA~SAAUAOY~0U g he IGAD system, which helps prioritize Oa«<¥AU~-"%UA80A+8 <a-UA-a”AUAA:
We'll call out just a few examples. features that detect problems, isolate issues, the incident based on severity and urgency demanding hours, relatively low salaries,
_ ~%+ANAS<u-0A0"<AE”"OAISU¥AAUA-AO8%|AO"0OE8<A protocols. (Some smaller PSAPs that do not and the need for continuous specialization
Most PSAPs have call recording systems  that quality. While redundancy provides the safety have CAD may still rely on pen and paper to in a rapidly evolving technological landscape.
document all communications forquallt)_/ assurance net, resiliency ensures the system can adapt record dispatch.)
and legal purposes In legacy archlt(?cture and maintain performance no matter what. ' Efforts at the federal level, such as the
aUAY2~U§cA?a% S"OA*"%U § «~Us A—C/ é\rYer th(;zSé aprfjr'oéches build a stronger, The 9-1-1 telecommunicator then 9-1-1 SAVES Act,seek to reclassify 9-1-1
aUAY%~U8<AB8A~U8A%A*"%US ‘*Ulgfl\%AAY BPENLAD A+ U#U#AL UIAOUAU¥~UAP " TOA coordinates the appropriate emergenc IOA "O08A%~-OA~-0AaiOAU"<U8E"AD
in tandem to immediately display caller communities safe when every second matters. O"OTA%LO” EFX)I ¥p" J¥" 0O Ag ~] X "y AO YA YENR OPR A~ -DAIT"OOA%Y" DAJ¥8OA
|nform?t|on especially |mpo"rtant when th”e ” medical, or mental health services. They recognize 9-1-1 telecommunicators as
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systems that enable NG9-1-1 are increasingly NG9-1-1 systems, achieved by integrating with both the caller and the respondin administrative personnel. It would highlight
commor_1 asare a mUI.tI.tUde of data stream-s multiple connectivity methods to guarantee its th h he incid ?\A 9 the crucial, lifesaving work they perform
Modernized PSAPs utilize advanced mapping seamless communication during emergencies. units t rougl outt eI' Incident. Many every day, from helping to deliver babies
systems and Automatic Vehicle Location While traditional, wired IP connections form PSAPs employ quality assurance virtually, to suicide prevention, to command
Y I8ZAAU"<¥%A-AjoAUAAUO~uA” V%h@stat?(é<5&’§,~<uSA%"A AOAY~%+ 8% |A¥S{¥ABA . an"OA  Programs toreview call handling and : ’

vehicles and optimize response times.

Call handling systems are the backbone
of emergency communications, serving as

the critical link between the public and the
emergency services they urgently need.

Less discussed but equaIIy critical, PSAPs

i ; i and control during mass casualty events.
A A"%"0i"%<0A~--OEA?$+U#U#A%"UITAONOA~O"A dispatch olpera;[jlo_(rj]s, e;ps_urmg adhference Several states an% counties havg already

increasingly leveraging wireless technologies, o protocols and identilying areas for O07"¢-~008 "eAU¥"SOA+UH#UH#AU” ." <A1
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meaning they receive priority and preemptive Based on the work they perform, 9-1-1
treatment. A number of states have implemented telecommunicators should not be

OU~U"18+"A#800U?"UAI80"-"O0OAS~«p | i ed “clerical” k but
OAYA~OA*AI~A~%A]"%%" OO " DA¥" classl ed as clerical” workers, nu

~8§%U~8%AS~palATAI"OAOATI-§" (CAMeElyiLy can increase access and reliability rather “protective service” workers.

communication channels. When it comes
to 9-1-1 systems, ensuring reliable and
uninterrupted emergency communication

§OAe8U~ -DAJIAAN"OAOUO~U"§" O AUitcalgonmectiyityviiep Hethavired and terrestrial

possible are redundancy and resiliency, and
PSAPs generally have ways to achieve both.
The NG9-1-1 environment greatly strengthens
the ability of PSAPs to operate redundant and
resilient systems.

AOAPW POEA"e"%A-a08%iA%"UIAO The 9-1-1 SAVES Act would ensure
natural or manmade disasters. Complementing
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this nationwide.
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wired IP, wireless, and satellite communication,
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NG9-1-1 environment, bolstering resiliency and
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connected.

or PSAPs, technology and change represent a double-edged sword that offers both
OO8UOA § ﬁpAbHdém@ and challenge. The best examples’> NG9-1-1, migration to cloud-based services,
BASU~a ~%eA *DA ~<¥A¥~0OA"~0AS"%” UOEAI¥8<¥AiI"AiI§--A80a0OAS”-AIiDA -
A?equwe — careful balancing of enhanced outcomes with stability and implementation risks.
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PSAP
Consolidation

PSAP consolidation is increasing, resulting
in a smaller number of individual PSAPs
covering larger geographic areas. NENA and
Deltek have published data showing the
number of PSAPs in the U.S. has decreased
from 7,485 in 2013 to 5,748 in 2021, a 23%
drop in eight years.

There are several reasons for this trend.
One is economy of scale, which goes hand
in hand with cost reduction, improved

cheaper to run a single 50-seat PSAP

Funding and
Resourcing

One of the biggest challenges that

U¥~%A#"A é"UO"“‘UAPW PODA*UA§OA~'OAA"“‘O§|5§A@§JAénd,moregenera"y’ state 9-1-1

manage shift schedules at a larger facility.

There are, however, concerns about
consolidation, including staff morale.

Even if the new location has an upgraded
facility, stress and disruption tend to

follow change. Another consideration is
the loss of local control when the newly
consolidated PSAP is located in a different

"8 YU OEA~HAOY~0" A0 OA A CALH A CONBUDI.

O0-1-1 Telecommunicator

Health and Wellness

Emergency communications professionals
grapple with unique and intense challenges
U¥~UA~3%AO8{%8 «~%U-0A8%I~<U

While many PSAPs/
ECCs have adopted a
MOr¥ p®gréssvesatnt-forivard-thinking

¥'~ . U¥A~%Ai"--%"OODA]¥"0A~ 0" AdpptbaghAdi¥rdise®king professional

point of contact in emergencies, tasked with
making swift decisions, providing critical
information, and maintaining a calm demeanor
amid chaos. The pressure to perform

assistance, there remains a stigma in
emergency services that can deter
individuals from reaching out for help for
fear of being perceived as weak or unable

~1-"00-0A8%A-§8 "UAOU+"~U¥AO § lchatdfAe Gemands 4f the job.

lead to high levels of post-traumatic stress,
secondary stress, and vicarious trauma.

The emotional burden of constantly dealing

with traumatic events and distressed callers

can build up over time, making it more

8§ <a-UA AOA+U#U#ATOA "O08A%~.
and decompress when they are off the clock.

Another critical challenge is the unpredictable
and relentless nature of the work. 9-1-1
professionals must be prepared to handle a
wide range of emergencies without warning,
ftom thikdy drcldentsite lgrge-scale disasters.
This unpredictability can lead to chronic
stress and burnout, as telecommunicators

E%"AA AU¥"A%LAOUAOS %8 «~3% U A anaddispaichers hevdo kholwiwhat awaits them

professionals face is the lack of adequate
mental health support and resources.
Despite the high-stress nature of the work,
many emergency communication centers
do not have comprehensive mental health
programs in place for employees. This can
result in telecommunicators and dispatchers
feeling isolated, unsupported, and struggling
to cope with the emotional toll of their job.

on their next call. Furthermore, the long hours,
shift work, and mandatory overtime often
required in emergency communications
centers can disrupt personal lives and sleep
patterns, contributing to physical and
mental exhaustion. Balancing the demands
of the job with personal well-being
becomes a constant struggle, highlighting
the need for more effective strategies and
policies to support the mental health and
wellness of 9-1-1 professionals.

programs — face is adequate funding.
The two primary sources of funding for
9-1-1 have been state-appropriated funds
and per-line subscriber surcharges — the
9-1-1 fee you probably see on your wireless
or VoIP phone bill. Limited federal funding
has been made available as grants and,
sometimes, loans.

Most states allow local governments to
decide how to spend some or all of the
fees collected to provide 9-1-1. It sounds
simple enough, but changing consumer
usage patterns can make it challenging to
collect the amount of funds necessary to
cover the cost of 9-1-1.

We'll use Kentucky as an example, where
80% of 9-1-1 calls originate from wireless
devices, yet the amount paid by wireless
subscribers accounts for only 20-25% of

the total cost to support9 -1 1. To overcome
funding shortfalls, states may have to

YeA~++8U8A%~ A a%8%jAUAAQa

services, including the possibility of using
general revenues. This holds true for many
states.

Now is as good a time as any to mention

that the surcharges states/localities collect

to ensure that 9-1-1 is available to the

1aS - 8<A~0"A-80U8%«UA OA%AaAOD
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communications providers charge to pay for

the infrastructure they need to provide

9-1-1 to subscribers.

State and local governments are
finding the traditional funding
model for 9-1-1 insufficient to

meet the requirements of the
technology upgrades involved in
the evolution to NG9-1-1.

State budget process constraints can pose
additional challenges for PSAPs. In our
interactions with PSAPs across the country,
we see severe resourcing constraints.
In a classic Catch-22, lack of funds to hire
replacement staff lost to attrition can
result in PSAPs spending more on overtime
FL it would cost tg replace lost staff.

+ . .
i’ aé] ?ltyaﬁ‘on HSS%I(LJ{ gnlque to public safety,
but it does illustrate the challenges.

It will come as no surprise, then, that
OU~U"A~%eA A~ AjAe"0%%"%UOA~C
the traditional funding model for 9-1-1
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the technology upgrades involved in the

evolution to NG9-1-1.
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NG9-1-1 is a modern emergency response
system that incorporates digital and
internet-based technologies over an
IP-based network. It expands emergency
communications services beyond the core
functionality of legacy 9-1-1 and facilitates
the use of enhanced capabilities of IP-based
devices and networks. It replaces the old
model of a wireline phone system that

NG9-1- 1: A Once in a Lifetime Opportunity

NGCS represent the second essential
element, which facilitate the functions and
services on the NG9-1-1 network, such as
call routing (voice, text, and video), location
delivery, transfers, and logging.

One way to visualize this is to think of the
ESlnet as your home WiFi network and
NGCS as the computers and applications

Aa0"OA"AiO~T¥8c~--0A fi”+AT¥A%"Aserrgcit@dhat WiFi network.

and static physical addresses with IP
technologies that support voice, video,
and text, and can track dynamic and
often changing locations. Ultimately, it will
replace legacy 9-1-1 technology that has
been in place since the 1960s.

NG9-1-1 comprises two essential elements.
First, the ESInet itself. This is an advanced,
secure, redundant, and scalable IP-based
network designed to support the routing
and delivery of emergency communications
(such as 9-1-1 calls and texts) to the PSAP.
The ESlnet is the transport between the OSP,
the Next Generation Core Service (NGCS)
elements, and the PSAP, as shown in the
diagram below.

) ' Originating ' ESlnet /
Public : Service Provider : NGCS

and IMS

Wireless

Device ' e
= , : Point of
( )—n: | Alf’cuct:e“scs | Interconnect
: LVF ECRF
IP Network |p P
= ' ESRP PRF
VolP . . |
Clients C LIS .
' LNG
N— 9
Wireline

Legacy
Elements

There is ample reason for the
country to push for end-to-end
adoption of NG9-1-1 beyond
simply the impulse to migrate
to a new technology.

While base functionality is similar to the
original 9-1-1 network that still exists today,
NG9-1-1 creates a foundation for new
functionality that was impossible on the
legacy network. This new foundation enables

From a call perspective, mature NG9-1-1 deployments will enhance the information available
to 9-1-1 telecommunicators by improving its content, delivery, and shareability in myriad ways:

Multiple routing paths:

NG9-1-1 uses IP networking, which the

U.S. Advanced Research Projects Agency
Network (ARPANET, the internet’s ancestor)
originally designed to route around damage.
The diversity and capability of the reroutes
far surpass the limited reroute capability of
analog and Time Division Multiplexing (TDM)
circuits.

Geographic redundancy:

If one PSAP becomes unreachable, end -to-end
NG9-11 can easily route 9-11 calls to backup
PSAPs virtually anywhere.

Fewer single points of failure:

With the distributed nature of IP networks,
proper network design can reduce or
eliminate single points of failure that are

c0¥%~%8<A” <§8"%<0A~%A%LASE-§8UOAAYASAUEY¥AUchtmmon in analog (copper) networks.

caller side and the PSAP side.

EglAPt/ From a public safety agency perspective,
ne

Cglular j— state/local agencies in the same
ore : . . .. .
T jurisdiction, as well as between agencies

in different jurisdictions. This allows
emergency services to work together as

never before, regardless of geographic or

NG organizational boundaries.

For example, during large-scale

=\ emergencies, NG9-1-1 enables rapid

coordination and resource allocation
between neighboring counties and

NG9-1-1 enables interoperability between

Policy-based routing:

Instead of the Boolean routing logic of legacy

selective routers, NG9 -11 offers more robust
OAaU8%{AS~O"-AA%LATA-8<8§8"OA-
PSAP on how they want to route calls. This

allows PSAPs to streamline their voice routing

and manage outages, high loads, localized

Integrated data:

9- 11 over IP networks creates the opportunity

to make richer data available to the 9-1-1

telecommunicator — multiple locations,

A«~U8A%uAaS0O"~«<0a%S8%EDA
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associated address of the caller, crash

data from telematics devices, and alarm

«~U~A OA%LAO"08"%U8~-A O"A~%¥

systems. A key feature is the ability to handle

and transfer multimedia communications

(text, images, voice, and video). And NG9-1-1

systems can integrate data simultaneously

from several sources — smartphones,

GPS, and social media — to provide

comprehensive situational awareness

for 9-1-1 telecommunicators and other

emergency responders. These capabilities

allow 9-1-1 callers to send real-time

information to emergency services and

improve the accuracy of incident reporting.

Security:

ESlnets support robust encryption, enabling
better security than prior approaches.
Ke%),,ig m@%tﬂrﬁ §gcwity must constantly
evolve to mitigate new threats. We'll

talk more about this when we discuss
cybersecurity.

U0~ <AOTSP OEA{"A{O~T1¥8<A0AAUSY%{EA~%-A

Telephone Denial of Service (TDoS) attacks.

Geographic-based routing:
NG9- 11 networks can utilize a mobile device’s

OU~U"ODAB~OUA ~--EA?$+U#U#AOS8;i%§ «~ ¥ Presige location to more accurately route a
call to the appropriate PSAP, substantially

reducing transfer rates for 9-1-1 calls.

improved public safety capabilities

g
LPG
1
>
@ by facilitating the automatic transfer

during the response to Hurricane Helene

of 9-1-1 calls to other PSAPs when the
hurricane disrupted service at the
PSAP primary PSAP.

Accessibility:

There is also the potential to improve
emergency response for the deaf and
hard-of-hearing by leveraging advanced
text-to-9-11, Rich Communications Service
(RCS), video, and Real-Time Text (RTT)
technologies.




Transitioning to NG9-1-1 can be a heavy
lift on both sides of the call (the OSP and
the PSAP). OSPs are the, well, originating
service providers, that provide the means
for the public to initiate 9-1-1 calls. For OSPs,
the transition requires the ability to send

On the other hand, in order to deploy NG9  -1-1,
PSAPs must identify funding for these
upgrades (more on that later), choose a
NGCS provider, establish an ESInet, and
ensure they have the requisite infrastructure
and equipment to make a valid request to

UO~ <A8%UAW 'OO08A%A*%8US§~U §ACHBRP DA EbA/eANANWHRIBIE A ~ A
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To implement this requires a new approach
to data transmission — managing PSAP
requests to deploy, monitoring NG9-1-1
readiness status for each PSAP the OSP
serves, and meeting FCC compliance
deadlines.

The bottom line is that NG9-1-1 h
equals faster and more ef cient
emergency response, ultimately
enhancing public safety and
saving lives.

N

OSPs, NGCSPs, and PSAPs.
N

Successful NG9-1-1 deployment requires
a new level of collaboration between

~

Where Is NG9-1-1 Deployed?

The transition from legacy to NG9-1-1 is
well underway in the United States, but
implementation has been gradual, and only
a portion of the country is covered by at
least some features of NG9-1-1 service.
Understanding the state of NG9-1-1
deployment in the United States is not
straightforward, however, because there is
currently no entity focused on collecting
and updating with detailed information.
The reason for this requires a longer
conversation involving Congress.

A key data point in understanding the overall
status of NG9-1-1 deployment in the U.S. is
the number of states and localities that have
established — or have begun to establish
— an ESlInet. As we look through the data
available as of the end of 2024, we come to
the conclusion that approximately 35 states
have initiated this process, either statewide

Even with the large amount of data available
to the NGCSPs that are responding to state
and local requests for proposals (RFP)
and deploying NG9-1-1 systems, using it
to estimate how much of the population
has access to some form of NG9-1-1
services is...complicated. State and local

TOA«a0"%"%UA~TTOA~<¥"OAE~O0A

with some states taking a statewide approach,
some regions using a regional approach,
and some individual PSAPs issuing their
own RFPs — possibly resulting in multiple
in-state RFPs for different stages of NG9-1-1.
Given the limited updated public information
we were able to obtain — and we tried —
it is extremely challenging to estimate the
number of people, or a precise percentage
of the population, that is covered by at least

OA%"A "~UaO0”"0OAA A?$+U#U#DA

of making this calculation factors into the
funding discussion below.

AOASHUAAY"AAOABLAOADT"<§ <A-Ac~.8U8"OEA~%+QAD

are operating at least one ESlInet. (Our apologies
to any state we left out of this calculation.)
This translates to approximately 70% of the
U.S. population living in a state that has at
least begun to implement NG9-1-1. No state
has implemented end-to-end NG9-1-1 with

all the PSAPs and OSPs in the state.

This is a good time to mention that the
approach to ESInet deployment varies

Full nationwide coverage of NG9-1-1 is an
ongoing process. States and counties have
been issuing RFPs on an ongoing basis
for almost a decade. The Pennsylvania
Emergency Management Agency and the
Commonwealth’s Department of General
Services, for example, have an open RFP
seeking vendors. They have chosen an
ESInet provider and are now reviewing
proposals for a statewide NG9-1-1

08i%8 «~%U-0A~<OAOOAOU-~U"O D paFarlingvsisien¥ Are@ue date for

Delaware, North Carolina, and Indiana) have
opted for statewide implementation, while
others (such as Texas, New York, and West
Virginia) are adopting a more regional or
local strategy.

solicitations expired on April 18, 2025, so
Pennsylvania will soon determine which
vendor will provide this element of NG9-1-1
services. Other states and localities are
following a similar process, which will
continue until NG9-1-1 has full nationwide
coverage.



As the country continues the transition to
NG9-1-1, initial and partial deployments do
not on the surface visually showcase many
new capabilities. The initial deployments may
look to PSAPs like a one-to-one functional

replacement of analog with IP, but at a higher . . . N
cost. Although many PSAPs will initially use The transition to NG9-1-1 is not just a matter

As irreplaceable hardware reaches limited functionality that resembles legacy of taklng down the old systems. Something
and surpasses its natural lifespan and " infrastructure, this migration lays a solid must remain in place during the transition to
complexity of retiring legacy 9-1-1 S"<AY%2"OA8¥%<0"~08%i-0A*8 <«a-UAUAAOaIIAO U Efundation for deploying a wide range of handle both TDM and IP-based 9-1-1 traf ¢
networks, which can be likened to switching the commercial cost of sustaining these more advanced features and capabilities seamlessly, 24/7, with “ ve nines” availability
~80<«O0~ UA"%i8%"OA8%AU¥"AY.§ - systeinsAncreaSgsieddorentially. Because later on. If you want to build a house, you (available 99.999% of the time), even in an

9-1-1is possibly the only current use for start with the foundation. overly complicated and underfunded hybrid
some of this equipment, public safety environment.

This will likely introduce service issues,
including reduced audio quality and echo,
while also increasing the overall cost of PSAP
operation of an analog system.

The Retirement of Legacy 9 -1-1 Networks
Will Not be a Flash Cutover

One of most challenging and least discussed
aspects of the transition to NG9-1-1 is the

As of the end of 2021, the National 911

POA{O~%AE <«<"A~UAU¥"A?~U 8§ A ¥stakéhO&Ip¥sithat Are not prepared to

Transportation Safety Administration
reported that approximately 2,300 PSAPs
(which is to say less than half) are in the
process of transitioning (or have transitioned)
their interfaces from analog trunking

and ALI databases to IP voice

start transitioning to NG9-1-1 might end
up assuming the total cost of ownership
of that equipment — an unreasonable
burden and poor use of scarce budgetary
resources. To put it another way, while the
cost of moving to NG9-1-1 may

and data. The transition is
both technologically and
operationally complicated,
exacerbated by the need to
support both technologies
(and both phases of NG9-1-1)
untiNG9-1-lisfullyoperational.

While the cost of
moving to NG9-1-1
may seem expensive
now, the cost of
delaying a move

or not moving at all

seem expensive now, the cost
of delaying a move or not moving
at all may be even greater.

At this time, states/regions/
localities may be able to begin
decommissioning some TDM

may be even greater.  circuits that support the legacy

Many of the legacy 9-1-1 N

SRs, but they will not be able to

systems currently in place are

more than 30 years old. Manufacturers
no longer make components for the core
telephony systems of 9-1-1, and many
parts can be sourced only from the used
parts market. The legacy TDM circuits that
connect OSPs to SRs and SRs to PSAPs
are also at the end of life and are being
decommissioned by the Incumbent Local
Exchange Carriers (ILECs). In fact, 9-1-1
systems are often the last users of these
devices.

decommission the SRs and ALI
systems until all the OSPs and PSAPs that
connect to those elements transition to
NG9-1-1 networks. Today, some NG9-1-1
deployments also support the concept
of IP selective routing, but this is a costly
option that is typically not fully covered
by the contracts between these legacy
PSAPs and the 9-1-1 service provider.
While retirement of analog 9-1-1 systems
is starting in pockets of the country — and
despite the FCC'’s acceleration framework
— we are years away from end-to-end
NG9-1-1 in the United States.

\_

One of most challenging and least discussed aspects of the transition to
NG9-1-1 is the complexity of retiring legacy 9-1-1 networks, which can
be likened to switching aircraft engines in the middle of a ight.

PSAPs that are not prepared to transition
may face other negative impacts. Those

that are less advanced technologically or do
not have reliable IP options available from

the OSPs that serve the area (the same
OSPs that may lack resources to transition

to IP-based technology) may face a more
challenging transition to NG9-1-1. PSAPs that

Before legacy systems can be retired

and migration to end-to-end IP networks
completed, public safety agencies must
build an ESInet for OSPs and PSAPs to
connect with, and OSPs and PSAPs must
migrate from analog connectivity to IP

" ~0AUAAA -A%iAY%L~0A %sAU¥ %O - &dinactvity This takes time and is easier

over to ESInet connection via conversion
boxes to support their legacy technology.

for PSAPs and OSPs that have more
modern systems and greater resources.
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enactment of the 2025 budget reconciliation

Funding discussions regarding NG9-1-1 generally legislation. NG9-1-1, however. is not among the ESInet interconnectivity deserves a ]JAAO "~-88"A U¥"O0"AS"%” U O EAU¥"AI
focus on mechanisms available to states and initiatives to be funded from ayction proceeds. great deal more attention, because a community must address several threshold issues
Ac~-8U8"OAUAAA%"OU~p"AU¥"A%BAE"DAWU~U"OA¥~e"A¥%AA central promise of NG9-1-1 — seamless regarding how ESInets will talk to each other:

federal funding source on which to rely, though One might assume that NG9-L-L js no longer a top transfer o(l;lnforr_natlon betvé/elzen TSAPS
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_ o _ *%UO~-AEA<A3/4U§%a”AUAAu””|AU¥”A§OOa"A§%AU¥”ﬁp1/ér”n|ethtlon issue. relied on NENA's i3 standard, which includes
With respect to the possibility of federal funding, Meanwhile, we expect to see new constituencies guidelines for ESInet interoperability. There
at least one bill in each of the last several Congresses OU~OUAU~u8%iA~%A8%U"O"OUA8%A~6~%<8%iAUY¥ Belobe WedkEmine the work ahead, is, however, room for interpretation, as well
has included a federal grant program, administered UO~%08U8A%AUAA"%0OAa0"AU¥~UAU¥"AS %" UOAA ATHFO A WH § < H-0A0”&8"1AU¥”AS”¥as difterind PSAP preferences and differing
by NTIA (National Telecommunications and are available to everyone in the country. Intrado’s . o ESlnet interconnection: NGCSP approaches to implementation. This
Information Administration), for states, tribeS, °§ O(aoo §IA3/4OA‘I 8§ U¥A':iV2"‘lJ."OOA"‘%'AO” i a ':‘UAOOVA A(éOA deserves attention’ because it can cause
and territories to transition to NG9-1-1 using A%AU¥"A-AO"A-8%pAS"UI""%A?$+U#U#EAO” §~S 8§ 8 URElAced response times technical inconsistencies that can make
proceeds from FCC spectrum auctions, as cybersecurity, and national security. More on compared to the legacy practice interconnection more complex.
opposed to a federal appropriation. This was the that later. of the receiving PSAP calling
successful funding mechanism used to provide . , e a secon(_j PSAP to convey * Intergovernmental agreements:
initial, non-taxpayer funding for FirstNet. g_here IS Somsth'?? m_|s|3|?_g, t?o(;ljgh,lf]{orr:jthf information. State and federal agencies must establish

iscussion about legislating federal funds for SRy, w3 A3 ] A
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disclosure, assign oversight responsibilities

: : _ the transition across the country have become through real-time data-sharing _ ;
Intrado’s discussions with stale. Earlier we discussed the fact that there that allows caller information, GIS between agencies, and adopt dispute
lawmakers and regulators is no comprehensive, ongoing data collection data, and other data points to resolution measures.
focus on the close link regarding the status of NG9-1-1 deployment across follow the call. _ _ _
between NG9-1-1, reliability, the country. Without a data-driven estimate of *  Funding for ongoing operations: .
cybersecurity, and national actual need, any legislative effort for NG9-1-1 « The ability of multiple PSAPs Many state 9-1-1 Authorities plan to invest
security. A4%+8% i A8OA-8u”"-0AUAA ~§-D to work together  in emergency resources to implement NG9-1-1, but not

situations to reduce delay. necessarily for second-stage implementation of

interconnectivity. Establishing interconnectivity
* The ability of PSAPs in a disaster requires funding for both infrastructure and
) : area to seamlessly enlist backup ongoing maintenance. Additionally, it could be
Wh O S COl |eCt| ng Our view is that advocacy efforts this Congress assistance _from one or more challenging to determine who among multiple
th e Data’) should focus on enacting a data collection bill PSAPs outside the disaster area. state 9-1-1 Authorities bears responsibility for
. that authorizes a federal agency — whether the costs.

Data collection for NG9 -1 1 was for many years NHTSA, NTIA, or FCC —to assess the status of
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the responsibility of the National 9-1-1 Program s llwactoaea Llag e alis aalbby The need for IT support:

E A~UAU¥"A?2~USA%~-A(§i¥i~0A] oco%r(‘i’? "%‘)th a”ﬁ% } gofthe funding - = Most PSAPs operate with limited IT staff,
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Department of Transportation. NHTSA's authority could be collected in t|me 1D SlL[prEoN interconnectivity issues without external

to collect this information lapsed several years authorization of federal funding for NG9-1-1 support. Those that rely on external IT support

ago, and no other agency has been authorized in the next Congress. What would follow is : — for example, from another part of the state
UAAA%"OU~pu"A~AO8%E - ~OAA . " U 8RYIGY RiRaYErat yepssgo gstablish the AP R LT or local agency — must educate these external

safety associations such as NENA, NASNA, iO~%UAIOA{O~%GA AOAOU~U"0Q-A a comprehensive guide to IT staff on the infrastructure and applicable

~Y E/A P EEA~% A+U#U#ATOAE8:"00AUS RASUAHQE  QAVAALTI - 0GA~%-A AO NG9-1-1. If you can't read standard and compete for the resol?ﬁce with

assemble large parts of the picture, there is of applications and, ultimately, awards. al;?g?ﬁ - io"nz :Ftll)z?& AO other agency functions.
currently no comprehensive, updated resource The timing of awards directly affects how Handouts directed to PSAP
on the status or cost of attaining end-to-end Yoa<¥A-A%i"OAU¥"Aca00"%UA+U#U# ST, R TR
NG9-1-1 nationwide. must depend on aging and obsolete analog 9-1-1 telecommunicators,
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Advice for OSPs

Until quite recently, OSPs had the option to choose whether to cooperate with a state or PSAP that
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wireless, interconnected VolP, and covered text providers must take steps to start delivering 9-1-1
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OSPs must be prepared to support three OSPs should not expect direct contact from PSAPS regarding
scenarios in the near term as NG9-1-1 evolves, readiness. The FCC's rules do not require 9-1-1 Authorities
because OSPs may need to interface with to send individual requests for service to each OSP that

PW POA83%A . -"i~<0EAW*PAYPY¥~0"A#Zdives the ABi%didn ¥thauyhA $@me may opt to notify

states. This requires a new approach individual OSPs. We think that most 9-1-1 Authorities will

to managing PSAP requests to deploy; choose to submit requests in the FCC’s public registry, which
monitoring NG9-1-1 readiness status for §OAAuUA%A%S"OAS'U#EWEAO"~U"A AOA
each PSAP the OSP serves; and meeting responsible for monitoring submissions and should regularly
compliance deadlines in the FCC’s rules. <¥"<uA AOA -8%iOEAS"«~a0”"AU¥"Ac-AcpuAOU~
PSAPs must identify funding for these "eDA "1"%8%iAAYUAU¥"A80a0U~% < EAU
upgrades (more on that later), choose an § AU¥"ASH#WASOA~Y%"%s"eA~%+A0” -"¢DA --A
NGCSP, establish an ESInet, and ensure §%+aOUOO0AAT"<U"«A~AO~O¥AA AO"NA"OUO
they have the requisite infrastructure few weeks, possibly causing a bottleneck. So far, the pace of

and equipment operational to make a valid requests has been slow.

request to deploy NG9 -1 1 to OSPs that serve
the jurisdiction. Successful deployment
requires a new level of collaboration
between OSPs, NGCSPs, and PSAPs.
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differ in the degree of detail provided. Ideally, OSPs will receive

As we said earlier, transitioning to NG9 -1-1 as much detail as possible as early as possible. The ability

can be a heavy lift on both sides of the to determine validity quickly will depend on how much

call —ingress from the OSP to the ESInet and information the the 9-1-1 Authority includes in the request.

egress from the ESInet to the PSAP. For OSPs, * AU¥"A -8%iA0U8uOAUAAU¥"A AAOAAO%"00
the transition requires multiple steps: that may not be enough information to determine readiness.

*AU¥~UA—O"EAO"~«<¥AAAUAUAAU¥"A -"OA
+ ]¥"A O OUAr¥quite’s the OSPs to
transition from analog voice circuits
to VolIP circuits. While OSPs will still
utilize the legacy ALI database, taking
this step will allow for decommissioning
TDM in the 9-1-1 network and moving
away from these legacy circuits.

. . times that they expect everyone to work cooperatively, and
LEt’S G et th IS Party Started . that the rules are the default parameters. A more expedient
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Th e Val I d Re q u eSt D an Ce aveéf,‘ ;Jr: mA|eC; a(cf/‘ ZilL ﬁﬂizglsz; Ve working with the 9 - 11 Authority to alter the default parameters,
whether that’s the deployment timeline and/or other
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under these new rules. A 9-1-1 Authority initiates this process by submitting a valid request for | This |sagch_d"t|cr)nletosrn?ntlon_t‘ atOSPs )
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commonly accepted standard — usually NENA i3 (a Phase 2 request). To be valid, an RFS must be obligation to SUppg’rt SIP S|gna||(r)1g for . . SIROTIPEOE S SeilE 5 [Ereparen) oy Rinse
based on actual (not projected) operational readiness. P¥~O"A#A~%<*A a--AS8%AO8|%~ 8% to vary in how the requesting entity wishes to

implement, especially with respect to Phase 2 i3.

Establishing a working relationship with the 9-1-1 Authority

from the beginning is critical, especially if there are questions
~SAaUAO"~+-8%"OODAM¥8§-"AU¥"O"A8OA~ATOA«
the FCC to challenge readiness within 60 days of the submission
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stop the clock. More important, the FCC has signaled several

to NG9-1-1 location databases and

26
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Advice for
O-1-1 Authorities

The readiness requirements in the FCC's
rules are simple.

For a Phase 1 request , the 9-1-1 Authority
must have infrastructure in place and
ready to receive IP-enabled SIP 9-1-1
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ESInet, NGCSP, and call-handling
equipment providers.

For a Phase 2 request , you should plan
on supplying the same information

All of this information will streamline the
deployment process and coordination of
required testing. ATIS/ESIF and NENA have
very helpful resources to help you put
together information that would be valuable

to OSPs. The more detail OSPs receive,

" 3/ttbs @rie}t rdhf likelihood of a smooth

eploymentand less chance an OSP will ask
to change default parameters in the FCC'’s
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your readiness. Don’t expect the FCC to read
every RFS and act as a check — but know
that in these early days, they are reading
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~OA8%UAPY~O"A#A~sA<A¥ OY:Adl the hbddhe &dxrect information.

infrastructure in place complies with
NG9-1-1 industry standards (i3 for most

Your NGCSP should be able to help you

< T-A0%"%UOZDA]¥ " %AAY O A Urbouditiedsracess.

ESInet connects to a fully functional
NGCS network that can provide access
to a Location Validation Function (LVF)
and interface with a Location Information
Server (LIS) or equivalent. Finally, make
sure testing partners are on board with
meeting compliance timelines.

9-1-1 Authorities have the option of submitting
RFSs into the FCC’s public docket 25-143
or contacting OSPs directly to convey an

S#WDA* A0AaAOaS»EUASOA -8§%iAISU¥AU¥"A# EA

you should use the FCC'’s form, which
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avoids asking for sensitive information
that should probably not be in a public
docket. Based on our work with OSPs, the
FCC'’s form does not include all of the
information that OSPs will need to move
forward with deployment. You can — and
should -- facilitate the process by ensuring
the OSP(s) receive information such as
contact information for your ESInet, NGCSP,
NG9-1-1 delivery points, CHE providers,
and any other vendors you have selected
that should be involved in deployment and
testing. Network diagrams, too.
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PRO TIP: Y

Take advantage of the thorough
readiness checklists from ATIS/ESIF
and NENA. Ensure your NGCSP has a
rm grasp on the FCC’s framework and,
more importantly, is completely fluent

in i3 with a track record of successful
previous deployments.

-
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Future Direction of NG9-1-1

As we review the initial deployments of NG9-1-1, we are already seeing the rollout of
~ee8USAY%U~-AS"%” UOA~%*A a%<U8A¥%~ -8UODA]J¥"O"A8%<c-a*"F

c&6~¥%<"e A AUA%ASE-"A A--808A%A" APRtures) SVitPutéxt and RCS messaging.

(AACN) transmits additional crash data with
the call to the PSAP, including severity, airbag
status, number of occupants, seatbelt status,
and car orientation. AACN enables PSAPs to
send the most appropriate response to an
accident. So far, these solutions are over -the-top
applications and not integrated with ESlInets.

Emergency Incident Data Object (EIDO)

is the data exchange protocol that contains
incident and related information that passes
netween functional elements in 9-1-1 CHEs.
It facilitates the transfer of incident data
UAA~--ATAU¥"A."j~<0A
CAD initially, then replace with a rich data
exchange of all of the information the CHE
knows about a call. This data can also be
transferred to other agencies, and beyond,
to follow the incident.

Video calls/imagery  will be added to the
stream to provide better situational awareness
to PSAPs, 9-1-1 telecommunicators, and

OOUAO"OIA%"OODAI§*"AA~-

form of PSAP-initiated requests for video
feeds during a voice or text call, or even
as a video-initiated call, similar in user
experience to a FaceTime call.

Aaldis-

Additional data to the PSAP , such
as medical data, enhanced location,
associated and additional addresses,
and alarm data will allow the 9-1-1
telecommunicator to quickly identify the
nature and location of the emergency.

Aeé~%c"eA~I1-8<~USA%LOAA A~OUS

intelligence are possible now with the
deployment of NG9-1-1, including:

* Answering and assisting with calls to PSAP

b A O%dj};llﬂls ragqg Jings and transmitting

these caIIs ack to emergency trunks

e Dealing with non-emergency calls
transferred from 9-1-1 trunks

e Summarizing 9-1-1 calls

e Automatic language translation and
language detection of 9-1-1 calls

e Triage of 9-1-1 calls during periods of
extremel high call volume
S AU¥"A
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* Detection of TDoS attacks

e Threat assessment of swatting calls that
could result in erroneous dispatch of
Special Weapons and Tactics (SWAT) units

The multiplicity of NG9-1-1 features and applications adds tremendous value to emergency
response. They also, in our opinion, pose the greatest risk to the future of NG9-1-1: complexity.
Greater complexity, combined with the many options available in the evolution of the i3 standards,
is becoming a liability. Instead of focusing on critical interfaces linking OSP to ESlInet, ESInet
to ESInet, and ESlInet to PSAP, the i3 standards delve deeply into details of systems that would
typically be internal to the ESInet and — again, in our opinion — add unnecessary complexity
to the NG9-1-1 environment that does not need to be incorporated into standards let alone
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a new, unique mechanism to set up the call and transmit data, but existing mechanisms could

¥~8"A a-
with the Additional Data Repository (ADR).
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As i3 evolves, the public safety community should consider removing duplicate, unused, and
unnecessary functionality to reduce complexity. As states and regions develop their requirements

for NG9-1-1, they should focus on interoperability between OSPs, ESlInets, and PSAPs, as well as on
the security, reliability, redundancy, and actual functionality they need and will use. Any additional
requirements will increase costs and complexity for functionality that may never be needed.
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Not Your Grandpa’s
Location Data

Let’s rev up the wayback machine. The 9-1-1
system was designed in the 1960s and 1970s
for wireline phones, which routed calls
through physical, copper wires to a PSAP.
Identifying the caller’s location was fairly
simple. It was based on the address where
the phone company installed the telephone
and tied to the phone number assigned

to that address. When someone called
9-1-1 from a wireline phone, their address
would be displayed on a little screen at
the PSAP, with an indication of which law

"Y AO"%"%UEA O"EA~%<A >WA~;”

responsible for that address.

Enter Wireless Enhanced
0-1-1

SOA~¥%Aaa¥%<«<"OU~8%UOAO~8a01
centered on those coordinates that the

*YA#++*EAI¥"AIEO"-"O0AT~OA OPIARsdo¥duseds asearch area with

into the 9-1-1 network, a new mode had
to be developed to transmit the location
of the wireless 9-1-1 caller to the PSAP.
Wireless Enhanced 9-1-1 Phase 1, which
provides a callback number to the PSAP,
was designed to integrate with existing
9-1-1 networks without requiring many
changes to PSAP systems. When a wireless
caller dialed 9-1-1 in an area that had
implemented Wireless Enhanced 9-1-1
Phase 1, the wireless carrier would pass

the physical address of the cell tower to
which the wireless phone attached. While
this address could be displayed on existing
equipment at the PSAP, in most cases it
was not accurate enough to actually locate
the caller. It did, however, allow PSAPs to
call back in the event of disconnection.

In 2001, deployment of Wireless Enhanced
9-1-1 Phase 2 technologies began. With this

+"¥AAY "% CAU¥~UAU¥ " Ac~.."C
The search area is extremely important,

because the latitude and longitude do not

indicate the exact point where the caller is

located but rather the center of the search

area where emergency responders should

search — whether it's as small as a gas

station parking lot or as vast as Central Park.

This new Phase 2 location required
<¥~%i"OA~UAU¥"APW PFAQOI"<§ «
mapping systems that could receive and
plot latitude, longitude, and uncertainty
radius. It may seem counterintuitive, but
trying to pinpoint latitude and longitude
coordinates to precisely identify a caller’s
location is not actually the fastest method

AOA %+8%;AU¥"A«~.."ODA>AO
is required to reinforce this for PSAPs,
because many still do not understand the
value of uncertainty and its relationship to

~e8~¥%<EAISO"-"OO0ATOAE§ "0 O AWRAGEARCH area,-and fus may not display it

Commercial Mobile Radio Service providers
(CMRS) — started to deliver more accurate
latitude and longitude data for the caller.
Latitude and longitude were accompanied

on the screen. Not knowing where to search

AOA~A<«~--"OAS"0A%AU¥"ATAS¥
the latitude and longitude puts PSAPs at a
disadvantage.
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GPS Hits the Scene Original implementations of GPS by the Indoors: The Final Frontier

CMRS providers for 9-1-1 used a GPS

technology called Assisted GPS (AGPS),

where the network assisted the handset Lot ]

in computing the GPS location. This helped TRl b

reduce startup time (TTFF, or time to ' it
OOUA nZDAJ¥8OAI~-OA~AE~-a~S.

technology when phones’ processors and

batteries were limited because it required

fewer mobile resources than a pure mobile

station-based GPS.

In 2021, wireless OSPs began to deliver
,S altitude (z-axis) information to PSAPs along
with horizontal coordinates, rendering
location data in 3D. Because DBH is a
fusion of multiple technologies, it currently
ﬂ//;_:; provides the most precise and accurate

: altitude information, particularly for indoor
locations, where GPS struggles.

Early on, CMRS providers utilized several
different location technologies. GPS

proved the most accurate and became the
primary location technology. Other less
accurate network-based technologies —
such as cell ID, enhanced cell ID, and angle
of arrival — were used if a GPS location
could not be determined.

-

Vertical uncertainty is critically important
to delivering altitude location, in the same
way that horizontal uncertainty is important
to delivering 2D location. A vertical
uncertainty of 3 meters could indicate a
O~%i"AA AUIAA AAOOA8%A~ASASg 8§
a%<'OU~8%UOAA A%"A%"U"OOAAA A
Without the uncertainty, the altitude
value is almost unusable. If systems are
1 oo in place at the PSAP to properly display
/ Phone, Locate Thyself = i : T and map the data, altitude location can be
— IR 1 accurate enough to provide a meaningful
\ [n2007, after the initial release of the iPhone, location technology advanced L 1 enhancement to locate a 9-1-1 caller.
to the point where the phone had the ability to accurately locate itself without ! ‘ A . Several challenges, however, prevent us
assistance from the network. Handset operating system (OS) providers T from fully utilizing altitude data.
also started to use other sensors, such as Wi-Fi, Bluetooth, altimeters, and
accelerometers, to augment GPS and provide more accurate indoor positioning. All this was We want to be clear about something.
done to support commercial applications on the phone, but was not available for 9-1-1. People ; e NI ; Uncertainty is a measure of location
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) \ \ : | & T . I_T'iié§'-:”’(\)(")EA quality, not location accuracy. It provides
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-t

i e ——— . probability that the caller is located. The
& ) L caller is just as likely to be in the exact
Lot center in the search area as at the edge.
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In 2018, handset OS providers started providing commercial location data to 9-1-1, an approach
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Based on hybrid location, Google created Fused Location Provider (FLP), and Apple created

Hybridized Emergency Location (HELO). These approaches together are called Device-Based

Hybrid location (DBH). Remember this.
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PSAPs should utilize search area both

horizontally and vertically to locate 9-1-1

callers, instead of dispatching based on
U¥"A«AUAU¥~UASOA+” 3%4"«ASOAU¥"A.
longitude, and altitude points.
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The location data provided by DBH (FLP and HELO) is conveyed to PSAPs from the CMRS
provider via two mechanisms: legacy Automatic Location Information (ALI) or NG9-1-1

protocols, both of which are considered primary location data. While CMRS providers ;
deployed this new location data, over-the-top providers delivered the same location data i
outside the CMRS and 9-1-1 networks via IP. This over-the-top location data is considered [ i
supplemental location data. The only difference between the primary and secondary A = L.l
locations is when the data is sent and what path it takes. Carrier-based location works I ‘
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even if the phone is NSl or service is disconnected. An over-the-top path requires the 1
user to have active service with data enabled. i 1~
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To make 3D location data aroom. A PSAP can do this only by means
actionable, the PSAP needs: of a map that can plot 3D location. The
industry has mostly solved this for X and

Y coordinates, with fairly universal maps
available to PSAPs across the U.S. However,

A E"A-R~USA%AAKIAYL" % tF@tAV‘r?')’ YUPRAP mapping systems that
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SOAU¥"A W% "UEA ( EAAOA Of techhology, but rather implementation

QY ~ii§%D Technology is available to create extremely
accurate 3D maps but these maps are

1¥"A%~118%iA00OU"%BA%AOU /géaeﬂswg tQ gevelop and, therefore, few

UAAA%E"OUAUYSOA- A<~U§A3‘/ n developed that are usable and
~A¥AY~%UO ~e~S."A A01/2~UD Pg PSAPs. An alternate way that
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data, to convert height above ellipsoid (in

N meters) to height above ground (in feet),
so that a 9-1-1 telecommunicator can give
responders some sense of where a caller
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The ability to use altitude information to is in a building. This is not as accurate as
improve emergency response depends not precise 3D indoor maps but does provide
An El || SOId Wal kS Into a Bar only on the PSAP receiving the data, but usable vertical location information to the
p also on having proper maps or systems OOUAO"OIA%«"0D
to display the data in a usable format.
Here’s how altitude data works. We're going to go full-on geek here, so bear with us. A former 9-1-1 director in Houston put it Wireless geodetic location will continue
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8 2" A% NP mubt HASBIA to-ddnvériifebe Y4 building maps are developed, deployed,
coordinates into a map,_or a dispatchable and integrated into public safety mapping
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First, in NG9-1-1, the OSP transmits the 3D location data to the PSAP as a shape called an
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the caller. With latitude, longitude, and horizontal uncertainty, there is a 90% probability
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Computers understand this concept well, but humans do not. GIS can convert the height
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a high-accuracy indoor map is available. A cylinder in space can also visually represent

this 3D search area. Providing the vertical uncertainty is just as important for locating a

caller as providing the vertical search area.

Location Technologies



Location-Based Routing

Location-based routing (LBR) has received
a lot of attention in the last year because
the FCC began requiring it for wireless 9-1-1
voice calls in 2024. The deadline for the
three major wireless providers to deploy
LBR has passed; non-nationwide providers
must implement LBR by May 2026.

LBR technology uses location information
from the handset to route the call, rather
than relying on cell site location. Before
LBR, the system routed 9-1-1 calls to the
appropriate PSAP based solely on the
cell site to which the call attached. This
resulted in nearly 20% of all 9-1-1 calls
requiring a transfer to a neighboring PSAP,

S"«~a0"AU¥" AU «¥%A-AjoAI~OADA

tell that the call was placed from a location
near a PSAP boundary but not precise
enough to determine the correct PSAP to
route the call to.
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Traditionally, a wireless call to 9-1-1 would
not begin to identify the location until the
call was received by the cellular network.
Without LBR, good location data was
not available in time to avoid misrouting.
The alternative was to delay the call to
give the network a chance to catch up.
Now, with DBH location, which uses the
handset to determine the location, the
handset knows before the network that a
user wants to dial 9-1-1 and can start the
location determination process earlier. This
means location is available by the time the
network is ready to route the call to 9-1-1.

<8"%UAUAA

The Future of
Location Data

The capabilities of location data will
<A%U8%a"AUAAS%IOAE"DAWI"<§ <~
expect that altitude location information

will improve as phone sensors improve
~¥%A~OA-A~U8A%A-~U~ATOAEE-"0O0
their methods. As handset OS providers

continue to improve DBH location for

commercial purposes, 9-1-1 will instantly

S*%” UD

With 5G wireless, new network location
technologies promise dramatic
improvements over GPS for indoor
locations and will continue to enhance the
~<«<a0~<«0AA ArQsQyA-A«~U8A%ODA]Y
is that, without accurate 3D maps —
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accuracy will not necessarily make it easier
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We’ll conclude this discussion by making

sure you know that there are companies

working to create better maps. As you read
U¥S8OEA~80«O~ UA~O"A 08%iAAE"OA
survey-grade GPS and Light Detection and

Ranging to create centimeter-level, hyper-

accurate maps of building exteriors and the

actual ground level point. This data will lead

to more precise location information and

get help to people who need it — faster.
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U.S. population has gained coverage from PSAPs that have implemented text-to-9-1-1.
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request to make text available. If text is not available at the PSAP, the caller will receive a
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Some say that text-to-9-1-1 is not very accurate. Let’s bust that myth right now. Providers can
deliver highly accurate location with text-to-9-1-1. The challenge is ensuring PSAPs have
systems in place to use that information. When text-to-9-1-1 was initially deployed, only
coarse cell-based location was available. Over time, text-to-9-1-1 location accuracy has
dramatically improved and is today almost on par with voice 9-1-1 location accuracy — including
having the ability to transmit altitude information. Unfortunately, many PSAPs are not

aware of these improvements, because they are not displaying or mapping the improved
uncertainty (search area) and altitude information.

l U.S. Counties Where the PSAP Has Requested Text-to-9-1-1 Deployment
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Current Challenges with Text-to-9-1-1 ool N

_ - _ Non-traditional communications providers There is uneven public awareness that
Despite all these positive developments, several challenges remain: allow users to purchase customized text-to-9-1-1 is available where people live,
packages that can include both regulated and even less understanding that it's
Longer call durations: Limited use of improved location data: and unregulated services; one example available beyond the home area. In our
: : ” . ” ~ 3 .. P P S _
Text-t0-9-1-1 conversations inherently take On the whole, PSAPs do not utilize A A U¥SOA80Aa%8 A AYYa%8§ <~ Ointodh Ois reslits-irhunderuse of tex“?‘g
longer than voice calls, because 9-1-1 improved location data available with 9-1-1 Service (UCaaS). We have observed that to seek emergency help from 9-1-1, especially .
! 33 R ~ LY ~ 0~ 3 + 3 ~ 3
telecommunicators must identify the nature text messages. Instead, they plot points theS(_a new entrants are often unaware they anU-~1A O A | .§ /4.0 UAOSi%8 «~%U
of the emergency and verify the location representing the x and y coordinates gualify as a covered text provider under other t_ext use in similar S|tu_at|ons, such
of the emergency through a series of text on a map, without clearly displaying the _current FCC rules, and th_erefore shoqld as texting to 988. We would like to see both
exchanges, which causes delays uncertain'ty radius (aka search area) incorporate text-to-9-1-1 interconnection the FCC and state 9-1-1 Authorities more
' ' I this sounds familiar. that's becausé into the native 9-1-1 network. proactively engage the public to increase
Unanswered text messages from PSAPs we just finished discussing this with PRO TIP: gware_rlwe;s abc&ut \évhtetre text-tc;-g-hl-l
that have deployed text-to-9-1-1: respect to Location Technologies. . : : 'S avaiiable and what to expect when
Based on records from the Intrado Text This is important — more below Prgwdebrs - if your sherV|Ce ?IHOWS I initiating a request for emergency
' subscribers to text their mother’s ce assistance via text.
Control Center (TCC), we observe that, :
nationwide, accounting only for PSAPs with ™ gPoOvri]g’e?/ 3?&2?&5 %tc)%i %?\f{er%'fg t
text-t0-9-1-1 enabled, approximately 10% o '
of text-to-9-1-1 requests go unanswered AChl'gvk')ng fuII_textl-to-9-1-1 g?vﬁ.r age
(instead sending a bounce back message cou ‘?das SImp egai iStal IS 'rlllg a
indicating the service is unavailable). The ggﬂtoer;\{[\ﬂatevflﬁlxgglvér:[exrterr?gs(s:gges
percentage of unanswered text messages from areas outside of deployed PSAPs More on unanswered texts.  Text-t0-9-1-1 is an The problem of unanswered
could be much higher for certain PSAPs. or send unanswered messages 1o extremely high-value use of text messaging. Many texts-to-9-1-1 is not theoretical.
In fact, according to our assessment, some deploved PSAPs of the most critical text calls we have seen have been Below is a text message relayed
text-enabled PSAPs fail to answer nearly ploy ' from deaf and hard-of-hearing individuals; people through our TCC that the PSAP
100% of texts-to-9-1-1. We'll discuss why - who do not feel safe making a voice call; or people ~ ~ never answered, despite having
9-1-1 text messages may go unanswered at T¥AO"A~%N8"U0A%~n"OA8UA-8 <a-UA AbAcy¥ivehAised thas thpy A ~
text-enabled PSAPs in more detail below. Non-emergency text messages: voice call to 9-1-1. Without text-to-9-1-1, these calls support text-to-9-1-1. It is not a
As with voice calls, text-to-9-1-1 sometimes for help could go unanswered. There are several unigque case.
Incomplete PSAP deployment: transmits pocket dials, misdials, or automated passibleiredsensiionifis:
So why are some PSAPs still not deploying texts_ without a human sender. P_rotocol « The PSAP has not requested or deployed
text? It could be because of the cost; lack requires that 9-1-1 telecommunicators text-to-9-1-1.
A AOU~ %iGA-~<pAA Aaz+"0 0O U +eppoddand Waiaj & reply to determine . , o . | need help.
that deployment would result in staff valuable time. Al will be able to alleviate that workstation. ' .
being overwhelmed by texts or that this problem by detecting non-human Make a voice call to 9-1-1 for help;
text locations are not accurate; or possibly texters. * The text system is monitored but times out. text-0-9-1-1 is not available.
even a concern that people will abuse The 9-1-1 telecommunicator is subsequently Automated message from PSAP

logged out, unbeknownst to them, and won't

text-to-9-1-1. One solution could be to Language support limitations: o Lo SILEELER OIS B AT S ]

establish a nationwide text-to-9-1-1 relay AO8i%8 «~%UA%a%S"OAA A+U#U#AUARUOA iﬁto?hz;é gtgm e; ’:I'?]‘ —AvL\jhighUm':l/zno?bC(; ~i"OAa %C III S E T2 P
center that will answer text messages received by PSAPs are in languages the part of the)i/r CHE < y ater

from areas outside of deployed PSAPs, or telecommunicator does not speak (or, ' Help me please.

that will send unanswered messages to perhaps more important, read). While * In situation_s wh(_are all telecqmmunicators Caller

deployed PSAPs. Similar solutions have language lines assist voice calls effectively, i OIS Wil S Ul Es Gl Gt S

been adopted for satellite SCS and MSS it'’s been challenging to implement similar text messaﬁes mlgEt golunanswerec:l My husband is hurting me.
text services and text-to-988. It might also solutions to translate texts. The advent of bgcgau;ego (ONngeL agng 'g?/zt'lnlisuTo 'Z |cs)suce) iA3,0" A ( | | _&5.808"OA

be possible to utilize Al for text-to-speech Al translation capabilities integrated with durinlg ?najor en:ergenues or disasters, 4 | need help but he is
conversion of 9-1-1 text messages sent to a PSAP CHE is helping to address this in when texting might be the only viable sitting right in front of me.



Location Data for Text-to-9-1-1
and Location Data for Voice Are
Equally Accurate

Currently, the median horizontal
location uncertainty for text-to-9-1-1 is
approximately 31 meters (102 feet). This
is similar to voice call accuracy — which
is to say pretty darn accurate. Apple
smartphones generally have a higher
percentage of accurate locations than
Android smart phones, based on how
and when they send location data. Some
carriers, such as AT&T Mobility, also
provide altitude information with nearly
all their text-to-9-1-1 calls.

As with voice calls, to use text location,

PSAPs must have a mapping system within

the CHE that displays text location data.

Because most CHE was initially setup to

support cell-based location (as this is

all that was available when text-to-9-1-1

was launched), the PSAP call-handling

equipment generally has not kept up with

location accuracy improvements. Most of

the CHE out there for text-to-9-1-1 does
%AUAO"~8§-0A-8008%;a80¥AS"Ui
and inexact locations, as they do for voice

calls (phase 1 vs. phase 2 class of service

in voice calls). Many systems show only
~ATA83%LUAAYA~AY~TAUAA" 3"A~
without graphically representing the

uncertainty as a circle on the map or as a
numerical uncertainty radius.

The point is: without a clear display

of the uncertainty, it is impossible for

9-1-1 telecommunicators to convey the
O8s”"AA AU¥"Ai"AiO~T¥8<A~0"~A
responders should search for a caller.

And, as you just read, current PSAP

systems typically do not display altitude

(z-axis) location, hindering response to
emergencies in multi-story buildings.

Future Developments in Text-t0-9-1-1

Multimedia Messaging Service (MMS) is an extension to

Short Message Service (SMS) that supports the inclusion

of images, videos, and audio with a text, which traditional

SMS does not. It has been widely deployed in the U.S. since
$""%DAMY¥E -"A>>WASOA%LAUA~%AA <<§8~-AT~-OUAA
standards, one might argue that, under the FCC'’s rules, the

text portion must be delivered. At least one major U.S. wireless

carrier has integrated MMS into text-to-9-1-1, allowing their

9-1-1 texters to send photos, videos, or other media with

the text message. Currently, media content that is part of a

9-1-1 text is stored and delivered to the PSAP via separate

mechanisms because of limitations of the current ATIS/TIA

joint standard (J-STD-110) on text-to-9-1-1. This makes it

8 a-UA AOAU¥"APW PAUAA~-O8-0A%~u"Aad”"AA
videos, or audio clips.

Rich Communications Services (RCS):  The wireless industry

has renewed efforts to integrate RCS since its original launch in

2007 as a messaging service designed to eventually replace SMS.

RCS is widely used by Android users and, starting in late 2024,

by Apple devices. It's possible that we’ll see integration of RCS

deployments into the existing text-to-9-1-1 infrastructure as early
~OAU¥"A"%eAA A$"$'DA fi~%IT-"OAA AU¥"AS"%” U(
high-resolution photos and videos, links, delivery/read receipts,

and typing indicators. From an architectural standpoint, RCS
¥~-O0AO0AYL"A~ee~%U~{"OAAE"OAW>WAS"«~a0"AU"AlU
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directly from the handset to the PSAP as a NG9-1-1 native call
Y~%sA%AUAO'Nag§O"ATOAUAA - AA%E"O0O8AMUZDAS
advantages over SMS and MMS in that photos and videos arrive

faster, are a much higher resolution, and are not limited to 150

characters per individual message.

Satellite Text-to-9-1-1: Apple’'s SOS service essentially results
in a text-to-9-1-1. Providers such as T-Mobile have launched
satellite-based texting for 9-1-1 calls in areas lacking voice
connectivity; others, including AT&T and Verizon, are trialing
this service, which activates only when terrestrial mobile
networks are unavailable. Several issues must be addressed,
chief among them latency. More on this in the upcoming
section about 9-1-1 over satellite.
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Industry INTERLUDE ON DISRUPTIVE
AND EMERGING TECHNOLOGIES

The future of 9-1-1 is shaped by disruptive and emerging
technologies that promise to transform emergency response.
Advanced Al and machine learning are being integrated into
emergency systems to enhance decision-making and automate
routine tasks. For instance, Al-powered chatbots can handle
non-emergency calls, allowing human operators to focus on
urgent situations. In Los Angeles, an Al-driven system has been
8§%UOA«ac"sAUAAUOE~i"A"%"0i"%«0A«~--OEA8%LIOAEEH|A” <8"%OA~%-A
response times.

The integration of 10T devices and wearable technology is also

paving the way for smarter and more responsive 9  -11 systems.

IoT sensors can provide real-time data on environmental

conditions, such as air quality and weather, which can be critical

during emergencies. Wearable devices such as smartwatches

can monitor vital signs and automatically alert emergency

services in case of abnormalities. In New York City, IoT sensors

have been deployed to enhance urban safety and emergency
O"OTA%O"DAJ¥"Ae~U~AU¥"O"AO"%OAOOAA.--"cUA¥"-TA OOUAO"OTA%"00
make informed decisions and respond more effectively.

Emerging technologies such as augmented reality (AR), virtual
reality (VR), and mixed reality (MR) are being explored for
various purposes, including personnel recruitment and
retention. These technologies can streamline the candidate
vetting and onboarding process and improve training for
new and veteran 9-1-1 professionals. For instance, AR can
provide real-time information overlays for first responders,
enhancing situational awareness and making training sessions
more interactive and engaging. VR offers immersive training
experiences that prepare emergency personnel for various
scenarios, allowing them to practice responding to emergencies
in a safe and controlled environment. MR combines elements
of both AR and VR to create a hybrid experience that can be
U~8-AO"«AUAADT"<§8 cAUO~8%8%iA%""+ODA

By leveraging these innovative approaches, the industry can
attract and retain skilled professionals who are better equipped
to handle the demands of emergency situations, contributing to
a more effective and responsive 9-1-1 system.

Next, we focus on 9-1-1 over satellite; PSAP transition to
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intelligence in 9-1-1 operations; and strategies for addressing
growing cybersecurity threats.
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These are exciting times for satellite communications in the public safety space.
Where once satellite connectivity was the domain of the military, the wealthy, or
large-scale commercial interests, we are seeing an unparalleled democratization
of the technology, resulting in the ability to reach un/underserved, remote, or

disaster-stricken areas.
&
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Satellite Has a Long History of
Supporting Public Safety

We don’t want to leave the impression that public safety is a new use of satellite technology,
when in fact commercial satellite technology has supported real-time monitoring and
assessment of emergency situations for a long time. Mobile Satellite Service (MSS), where
a satellite mobile phone acts as a mobile earth station, has enabled satellite service to
handheld devices for a couple decades, including to relay emergencies to 9-1-1. Earth
observation satellites can capture high-resolution images and provide valuable data for
authorities to make informed decisions and allocate resources. For instance, satellite

§%~i"00AI~OAA0 "+ A+a08%|AUY"AS$"#+A ~-§ ADY%E~AI§. - C)”OAUAAUO~<pAU¥”AOTO”
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integrated satellite technology has enhanced location-based services and improved the
accuracy, effectiveness, and reliability of 9-1-1 emergency response.

Satellite-Based 9-1-1 Services:
The Next Evolution

As discussed above, satellite technology is proving to be a critical tool for emergency
response. Historically, people outside terrestrial coverage relied on dedicated satellite
devices. Today there is much broader availability for satellite to supplement terrestrial
wireless coverage and extend emergency response capabilities. Modern smartphones
provide Direct-to-Device (D2D) service, assisted by the increasing number of low earth orbit
(LEO) satellites that make connections cheaper and with lower latency.

Some satellite companies provide D2D service using terrestrial spectrum, in partnership

with terrestrial mobile wireless operations. Others use MSS spectrum. Existing MSS enables
continuous communication in emergency situations, using networks such as Globalstar
(Apple’s partner for its SOS feature) and Iridium (using Garmin inReach® devices) to deliver
satellite-based Sos messaging. Some satellite companies are working in partnership with
terrestrial mobile wireless operators to provide D2D service over terrestrial wireless spectrum
—this is called Supplemental Coverage from Space, and we'll talk a lot more about this in a minute.
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But First, a Short Tutorial

Before we go any further, it might be helpful to take a deeper dive into how satellites are used
to support requests for assistance to 9-1-1, as well as explain some of the terminology.

Which Spectrum?

MSS (Mobile Satellite Service)
spectrum, also known as L-band, is
used by Iridium, Inmarsat, Globalstar,
Thuraya, and others on frequencies
ranging from 1.5-2.5 GHz. Connecting
to satellites using MSS spectrum
requires special handsets tuned to
those frequencies. MSS is also used in
the loT context for SOS features. For
example, Apple devices starting with
the iPhone 14 connect to MSS operator
Globalstar. On the Android side of the
house, the Snapdragon MSS chipset
enables similar functionality for devices
such as the Samsung Galaxy 25.

What Type of Device?

D2D/D2C (Direct-to-Device

and Direct-to-Cellular) refer to
communications between a mobile
handset or loT device and a satellite
network.

Satellite communications to handsets can be delivered several different ways. It's like a 3D
chessboard. To understand what is behind each service, we must consider three issues:
What spectrum is the service using? What device is the service using? And what type of
satellite orbit is the service using? For example, some applications require a phone capable
of using satellite spectrum and protocols, while others use a regular smartphone. Still others
relay a signal from a purpose-built 0T device to a satellite.
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MNO (Mobile Network Operator)
spectrum (terrestrial wireless
spectrum) frequencies in the U.S. refer
to the portion of the radio spectrum
used by conventional terrestrial mobile
network operators, such as AT&T,
T-Mobile, and Verizon, for their networks.
In the SCS context, the terrestrial
mobile network operator partners with
a satellite operator to extend coverage
for the terrestrial network. The call is
placed using a regular smartphone
and remains on the MNO spectrum for
the duration of the call.

MSS-based satellite phones  are
proprietary phones satellite operators
use to provide service directly to end
users that use MSS spectrum and
protocols.



What Type of Orbit?

Geosynchronous earth orbit (GEQ)
satellites are in orbits that exactly
match the length of the day, meaning
that a GEO satellite will always appear
to be over the same part of the earth,
making line-of-site communications
relatively easy. A challenge is latency.
The altitude of geosynchronous or
geostationary orbits is 22,236 miles
(35,786km). Established players such
as Inmarsat, Hughes, and Intelsat have
long provided voice and broadband
satellite communication, maintaining

a strong presence in global
telecommunications.

Medium earth orbit (MEO)
satellites orbit between LEO and
GEO, usually 1,243 to 22,236 miles
(2,000 to 35,785 km) above the
Earth’s surface. Organizations like
O3b that specialize in enterprise,
maritime, and government
communications use MEO
satellites to offer high-throughput
connectivity with lower latency
compared to traditional GEO
satellites.

Non-terrestrial networks can be sliced into four segments:

Low earth orbit (LEO) satellites orbit
at a relatively low altitude, typically
between 124 to 1,243 miles (200 to
2,000 km) above the Earth’s surface.
They are used for communications

as well as Earth observation and

-
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small, lower latency, cost-effective
satellites, combined with advances
in networking that allow for more
effective coverage handoffs, is
resulting in an explosion of new D2C
and D2D applications. Companies
such as SpaceX/Starlink, Amazon’s
Kuiper Project, AST SpaceMobile, and
Lynk Global dominate this segment.
As of March 2025, Starlink leads in
deployed infrastructure, with 7,105
working satellites.

High-Altitude Platform Stations (HAPS)
are long-endurance, high-altitude,
often unmanned aircraft that operate
in the atmosphere at altitudes of 12.5
to 31 miles (20 to 50 km). They’re not
technically satellites, but they're super
cool and provide communication

and observation similar to satellites.
They can be solar-powered, remain
aloft through atmospheric lift, and be
either aerodynamic (like airplanes) or
aerostatic (like airships or balloons).
HAPS enable the use of existing handsets
with low latency and also provide
coverage in areas lacking traditional
wireless coverage or where wireless
infrastructure has been damaged

or destroyed. Companies including
SoftBank occupy this segment.

-

-

To summarize, GEO, MEO, and LEO involve satellites in particular orbits, while HAPS remain in

the atmosphere at high altitudes. Historically, GEOs have dominated voice communication.
MEOs are integral to global navigation systems. LEOs are rapidly evolving and increasingly
viable for both text and voice applications, as satellite capability is integrated into
smartphones and purpose-built 10T devices such as wearables, vehicle tracking systems,

and smart sensors. Here’s a visual.
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Scale: 2000 km / 1243.7 mi

Now, back to our regularly scheduled 9-1-1 programming.

9-1-1 Over Satellite

--8§U"OAA A ~OU¥

N\




Single Network Frontier:
Supplemental Coverage from Space

SCS is provided through a partnership
between a satellite operator and a
terrestrial mobile wireless provider

To compare, other satellite-supported
9-1-1 connections utilize text-based or
voice-based relay models using MSS

YOT"¢§ <~--0EA~A >SWATOAE§-"0 Z athp¥théhAchrésirialSniretess spectrum.

enables texts (and, eventually, voice)
connectivity in areas where the terrestrial
network lacks coverage. The value of SCS
was recently showcased when SpaceX
and T-Mobile SCS service assisted in the
response to Hurricane Helene last fall.

In addition to enabling text-to-9-1-1, the
SpaceX/T-Mobile SCS service allowed local
jurisdictions in the disaster area to reach
the public with Wireless Emergency Alerts
when terrestrial coverage was unavailable.

In early 2024, the FCC adopted a regulatory
framework for SCS to streamline the types of
approvals that are required to effectuate the
service contemplated by these partnerships.

In the MSS model, a caller’'s message
either directly routes to the PSAP over
native text-to-9-1-1 connectivity using
mobile-station-based GPS location or,
when direct text routing is not feasible,
to a backup emergency call center for
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PSAP. The telecommunicator at the PSAP
stays involved in the transfer to ensure
it is completed.

Over the next few years, consumers will
see SCS begin to supplement text and,
eventually, voice calls that originate on
a satellite network. Similar to the routing

mechanism for text-relayed 9-1-1 via MSS,

J¥8§OA O~%"IAOUASOAEYU" %"+ AU A AcuBfg fOSTS &8 d Wil occur in one of

creative partnerships between terrestrial

two ways (presuming the FCC's rules do
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companies work to meet growing demand
for seamless connectivity in remote locations.

When the FCC adopted the SCS framework,
it put in place interim rules for 9-1-1 calls over
SCS networks. For the time being, providers
must route calls to a geographically appropriate
PSAP via a nationwide call center or by
means of LBR. Because the call originates on
the mobile network over commercial mobile
spectrum, the bulk of the SCS rules address
the obligations of the CMRS provider.

Current deployment of 9-1-1 over SCS relies
primarily on text-based relay deployment
models. Under this model, a call center —
such as Intrado’s Emergency Call Relay
Center (ECRC) — receives the request for
assistance, currently as a text message;
obtains information from the person seeking
help; and makes a voice call to the PSAP to
relay information regarding the emergency.

introduced):

When location is available via LBR
in time to route, device-based GPS
will provide direct routing to the
geographically appropriate PSAP

When LBR is not available at the time
of routing, calls will continue to route
to a nationwide backup emergency call
center, where the telecommunicator
will attempt to retrieve location from the
handset to route to the appropriate PSAP.
If the location is unavailable through
that means, call center staff will

ask for the location and the nature

of emergency, relay the call to the
appropriate PSAP over native trunks,
and transmit any available location
information natively to the PSAP.

The FCC's interim requirement for SCS 9-1-1

aligns with the current routing model
depicted in the high-level diagram below:

N\

2,

These emerging text-based relay
deployments of SCS to 9-1-1
generally incorporate handheld
devices with mobile-station-based
GPS location — which means they should
be able to support the routing/location
requirements for CMRS in the FCC's rules.
In fact, because SCS support is utilized
only with outdoor 9-1-1 calls/messages
when there is a clear view of the sky, a
handset connecting to SCS for 9-1-1 will
almost always be able to see multiple GPS
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Because cell-sector routing is not possible
with satellites, and GPS information for
SCS is sometimes unavailable at call
setup, certain SCS 9-1-1 calls/texts will
need to be routed to a nationwide 9 -%1
relay call center. This center must be
able to retrieve location from the handset
or verbally ask the user for the location and
nature of emergency; relay the call to the
appropriate PSAP over native trunks; and
transmit any available location information
natively to the PSAP.
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tends to be more reliable and accurate
for dispatch than the typical 9 -1 1 call
from terrestrial cell sites, which are
commonly complicated by indoor location
technologies.

We foresee no imminent material deviation
from the 9-1-1 routing model described above
in any of the emerging SCS deployments.
To reach its full potential, the underlying
technology and integration with terrestrial
service needs time to develop.



All the Cool Kids Are Doing It

The number of satellite offerings currently available or on the horizon (we do love a pun) that
use an off-the-shelf mobile device to connect to 9-1-1 is growing. They include:

SpaceX/T-Mobile: Apple/Globalstar Emergency SOS:
Testing is underway to enable SCS text iPhone models 14 and above (running
services to existing phones, with voice on iOS 18+) allow users to connect with

and data services expected in 2025. emergency services by text message
via Globalstar satellites leveraging MSS
arrangements.

AT&T/AST SpaceMobile (AST):

WIA ~a%<¥"«AS8UOA OOUA 6"AA%%"0<8~ A

satellites in September 2024 Skylo is teaming up with device
leveraging an SCS arrangement. They manufacturers and communications
recently obtained special temporary providers to launch commercial D2D
authority from the FCC to test its service leveraging MSS arrangements.

solution with AT&T and FirstNet.

Iridium: Using Iridium satellite phones,
Verizon/AST: Iridium provides access to 9-1-1
In May 2024, Verizon announced a leveraging MSS.
$100 million strategic partnership with
AST to provide D2C service leveraging
an SCS arrangement, with plans to launch
satellite-enabled emergency text
and location services for compatible
Android smartphones. Google Pixel Pro
devices and the Samsung Galaxy S25
device are expected to be among the
OOUAUAA~««"OOAUAAU¥8OAO"0E8<"DA W]A¥~0OA
obtained special temporary authority
to test its system also with Verizon.

So What Does All This Mean for PSAPSs?

9-1-1 over satellite reaches the PSAP much the same as ordinary terrestrial wireless calls;
however, there are slight operational differences for PSAPs depending on whether the 9-1-1
request for assistance is routing via SCS or via MSS.

New players: PSAPs should be prepared to receive calls from a wider range of third-party
call centers than in the past, and to recognize that the emergency has been triaged and likely
<A¥ Ov%”+AUAARIIAL, PSAPs should be prepared to coordinate any post-dispatch
or pre-arrival instructions with  the third-party call center, since the person seeking help
cannot make or receive voice calls.

Long call times and latency: ~ PSAPs must be prepared for longer call durations and
greater latency with 9-1-1 requests for assistance over satellite. This includes maintaining
communication with the caller while possibly coordinating search and rescue operations
with multiple agencies. Further, the user could appear inactive for periods of time due to
the satellite coverage gaps as the satellite continues to orbit.

Uncharted territory:  Given the robustness of satellite coverage, PSAPs are receiving
requests for assistance from geographic areas from which end user could not previously
send requests. To prepare for this, PSAPs should routinely review their jurisdictional
boundaries to ensure they are up to date, especially in rural/remote areas. Additional

UO~8%8%iA AOAU”-"A%%a%u8<«~UAOOA~%sA80T~U¥"OOADIT"<§8 <cAUAAQO”

Increased coordination:  Satellite-based calls may require heightened coordination
efforts, especially for maritime search and rescue missions or those in remote locations.
PSAPs must work closely with emergency response teams (which could include
specialized rescue teams, such as mountain or water rescue) and local authorities
(which could include the park or forest service) to ensure effective and timely assistance.



Satellite-Capable Devices and Equipment:
A Rapidly Expanding Market

Satellite-capable devices represent the fastest-growing sector within the satellite industry.
These devices dramatically reduce coverage gaps between terrestrial and satellite networks.
Key advancements include:

Consumer mobile devices: Smartphones from Apple (iPhone 14 and later running
on i0S 18+), Samsung (Galaxy S25+), and Google Pixel 9 now support direct satellite
connectivity on MSS spectrum, enabling voice and text communication in previously
unreachable locations. This is in addition to the satellite connectivity enabled by SCS on
existing handsets that use MNO spectrum.

Dedicated satellite devices: Purpose-built satellite communication tools such as Iridium
satellite phones and Inmarsat’s IsatPhone remain the gold standard for professional and
emergency use.

Chipset and modem manufacturers: Companies such as Skylo, Qualcomm, and MediaTek
are pioneering the hardware integration necessary to seamlessly bridge satellite and
terrestrial networks, allowing ubiquitous connectivity.

A Note on 9-1-1 Calls
Made from Offshore

Historically, 9-1-1 calls could be made only close to
shore, and the 9-1-1 system was set up to handle
calls within 3 miles of the shore. Now, smartphones
can make 9-1-1 calls from farther offshore — and
even from the middle of the ocean.

WAAY%~%O0ANA"OUSA%LOIAMYtAsAes - -AU¥"O"A%LIA
routed? Who is going to answer them? The Coast

Guard or a PSAP — or maybe a new Coast Guard

PSAP(s)? If the Coast Guard is answering the call,

should they be connected to other ESInets to

facilitate call transfer with location information?

Should they follow the NG9-1-1 standard?

As a nation, we have arrived at the point

where these questions are ripe for resolution.
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Future Direction of
O0-1-1 Over Satellite

If you had any doubt before, it should be crystal clear that satellites are crucial tools for

public safety, and that the importance of satellite to 9-1-1 will continue to grow as coverage

extends to devices and users who previously had no access to this powerful technology.
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jurisdiction in remote areas, and determining who or what should become a PSAP (as we just

mentioned with respect to calls originating offshore). The satellite industry will need to work

closely with regulatory bodies and public safety agencies at all levels of government to help

this promising technology reach its full potential.

Before we wrap up this discussion, we want to call your attention to the next step in the
evolution of 5G, because it relates to satellite. 5G over non-terrestrial networks (5G NTN),
as its name suggests, is intended to allow 5G communications over satellite. 5G NTN has
two components:

Non-terrestrial networks-internet of things (NTN-10T) extend and enhance current
wireless loT use cases. NTN-IoT has relatively slow data speeds and low power
consumption. It operates at GEO and LEO altitudes, with most current services at GEO.

Non-terrestrial networks-new radio (NTN-NR) will bring connectivity to smart
1¥A%"OEA-~TUATOEA A"+AI80"-"00A~<«"OO0A¥AUAOTAUOEA~%AAUY"
additional bandwidth.

Testing has begun for 5G NTN, which is expected to provide more options for connectivity in
~0"~0AI¥"0"AU’00"0U08~-A%"UIAONOA~O"Aa%~é~8-~S-"AUAAO"~
more global and ubiquitous 5G experience and could further expand the reach of 9-1-1.

The satellite industry will
need to work closely with
regulatory bodies and
public safety agencies at
all levels of government
to help this promising
technology reach its full
potential.

9-1-1 Over Satellite
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PSAP MIGRATION
TO CLOUD

The shift to cloud computing is one of the
most signi cant changes in the public safety
industry in the last 10 years.

Let's get straight what we mean by “cloud,”
why it matters, the requirements for
transitioning to the cloud, and its
advantages and disadvantages.
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For a PSAP, moving to the cloud means relocating your 9-1-1 systems from local infrastructure
to external data centers. These data centers may belong to a public cloud provider (such as
AWS, Microsoft Azure, Google Cloud, or Oracle Cloud), where the 9-1-1 software or services
run on infrastructure managed by the provider.

Alternatively, a PSAP might utilize a private cloud solution, where the provider operates
software on their own privately hosted infrastructure. Applications hosted in these cloud
environments can range from traditional virtualized systems (previously run on physical
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Cloud Options and
Considerations

Each cloud deployment type — serverless,
containerized, or virtualized — offers
8 "O"%UAS"%” UOA8%AU"0%OAA AO«

) cost, reliability, and portability. Different
Moving to the cloud enables

individual PSAPs, regardless in their capabilities and costs. For
of size, to achieve greater
scalability, economies

example, while public cloud providers
may offer lower initial costs for serverless
: architectures, this can lead to vendor
of scale, geographic lock-in, limiting portability if business

redundancy, and enhanced terms or service requirements change.
security, as well as access to

advanced toolsets typically

available only to larger

organizations.
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Unique PSAP Advantages of Cloud

Requirements for PSAPs

Public safet¥ environments havg un\ique ) ) I
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and geographic redundancy are far more i"AiO~T¥8§A0 " a%e~%<OASOA8§OL
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remains relatively steady, and systems A AOAOU~U"0OD

must be ready instantly, eliminating the
option of waiting for infrastructure to scale
dynamically. Because of these unique
requirements, there is no universally
optimal choice among public, private, or
hybrid cloud providers or technologies
(serverless, containerized, or virtualized).

$"AiO~T¥8<A "i§S8-8U0Q -A«~-AbaC
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is rell edundant internet connectivity.
While obtaining such connectivity is
increasingly common, many regions still
face challenges with limited network
redundancy. In such scenarios, secondary
paths like FirstNet, commercial 4G/5G
networks, or LEO satellite services — for
example, Starlink or AST -- may provide

/>>>>>>>‘

§ U o/iakple backup solutions.
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Transitioning to the cloud introduces
new security challenges. Traditional,
on-premises equipment often used

Cloud migration and IP-based voice
transport remove the protection offered
by air-gap isolation, requiring PSAPs to

~80Ui~TA O"i~--OAUAAT¥00 8§~ -0 Asgpgleikentddmprehensive cybersecurity

critical systems — for example, CAD

and CHE — from the internet, providing
inherent protection from external cyber
threats. Physical data security was
maintained by restricting physical access.

OUO~U"i8"0OEA O”i~--OEAY%~%~i"«As"U’

and response systems (MDR), and strict
operational practices to ensure data
integrity and security.

As we said in the introduction, it really is a
guestion of when, not if.
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Open the Pod Bay Doors, Hal

You may already know the story of Al, so
please bear with us while we review some
history and provide some context. Then
we’ll discuss how Al will transform 9-1-1.

Early Al research in the 1950s and 1960s
produced programs that could solve algebra
problems, play games like checkers and
chess, and prove logical theorems.

In the 1970s, however, the limitations of

*ASOAUY"A "« AA AcA%TaU”"0AOD «§” vedmpldrdpaBer &indlverly optimistic

systems that can simulate human intelligence
to perform tasks such as learning, reasoning,
problem-solving, perceiving, decision-making,
and understanding language. It allows
computers to do things that in the past
could be done only by humans.

While the idea of intelligent machines dates
back to ancient myths and philosophical
speculation, modern Al began taking shape
in the mid-20th Century. Mathematician

expectations led to setbacks known as

a *AI8%UU"OOEDA*AO8%iAI¥E«¥A aA¥%8H%hiA~%A

interest declined.

The development of expert systems in
the 1980s revived Al, allowing computers

UAA 3 -~U A" <808A%UU%~UE%{AS%A " «OA-8§U"A

medicine and engineering. In the 1990s
and 2000s, machine learning became
more prominent, emphasizing data-driven
algorithms over hand-coded rules.

~%AJa0O8%iATAO"-AU¥"ANA"OUSA%EAa ~%A
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Manchester in 1950. The 1956 Dartmouth
Conference, a summer workshop led by

John McCarthy, Marvin Minsky, Allen Newell,
and Herbert Simon, is widely considered to

with deep learning and neural networks.

Using vast datasets and powerful graphics
processing units (GPUSs), Al systems began
to surpass human performance in complex

S"AU¥"A"e"%UAU¥~UA - ~a¥% ¥« AU ¥tagks’ YoD mipit’€ay at machine learning

pioneering scientists believed that machines
could replicate human intelligence using
logic and symbols.

The Turing Test, also known as
the Imitation Game, is a thought
experiment created by cryptologist
and computer scientist Alan Turing
in 1949, in which a human judge in
one room interrogates a human
and a computer in another room.
If the judge cannot distinguish the
computer’s responses from the
human’s, the computer, by proving
its intelligence, has passed the
Turing Test. Modern large language
models (LLMs), including ChatGPT,
have passed the Turing Test.

grew up to be Al. Notable milestones include
IBM’s Watson Deep QA computer defeating

5"AT~0+01A¥~%I8AY%UOAG"%AS"%Y%E% | OA~Y-e
Brad Rutter in 2011 and DeepMind'’s AlphaGo

defeating the world champion in the game
of Go in 2016.

In the 2020s, large language models (LLM)
such as GPT-3 and GPT-4, part of a wave
of generative Al, supported a leap forward.
These models can generate human-like text,
write code, compose music, and even create
art. Generative Al has transformed how we
interact with machines by enabling natural
language interfaces and powerful creative
tools. As this technology advances, society
faces new opportunities and ethical challenges
around authorship, misinformation, and the
future of human-machine collaboration.

A Five-Level Framework of Al Capability

Some experts have categorized Al development

§%UAA~A €"U-"6"-A O~%"TAOUAUAAY¥" - TAAY"

its increasing complexity and potential. We think it's a helpful reference and useful model
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manifested; both are relevant for 9-1-1 today:

Level 1: Reactive machines involve
basic functionality with no memory

or learning. These systems respond

Ongoing research into machine learning,
neuroscience, and cognitive modeling will
allow Al to evolve to three higher levels:

Level 3: Theory of mind is Al that
understands emotions, beliefs,
and social cues. This would allow
machines to interact better with
humans in personal and dynamic
ways. It’s still in the research
phase, particularly with respect to
human-Al empathy and cognitive
modeling.

UAADT <8 <A8%TaUOAISU¥ATOA O ~1astmodern Al systems fall into
responses. A good example is IBM’s
Deep Blue, which could play chess
but had no ability to learn or improve
after a match.

Level 2: Limited memory is Al
that learns from historical data
and makes decisions based on it.

this category, including chatbots,
image recognition systems, and
autonomous vehicles.

- W

Level 4: Self-aware/sentient Al
refers to machines that have

a<A%O«8Aa0%U"OO0ObA~%A~AO™

self. These machines would be able
to understand their own internal
states. At this point, self-aware Al

is entirely theoretical and a major
focus of philosophical, ethical, and
0«8"3%U8 <A«"S~U"D

Level 5: OU§ (§~'AW3_'I"’O§%U”..§

(ASI) is Al that surpasses human
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would be capable of independent
innovation, strategic thinking, and
creativity beyond any human. It
represents the pinnacle of Al and
a potential existential risk if not
carefully controlled. Think Cylons
on Battlestar Galactica.
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How Can Al
Enhance 9-1-17?

Al has the potential to help PSAPs and 9-1-1
telecommunicators manage a complex
operational environment and make the judgment, managing data overload, and
emergency response system even more improving service resilience, all while

" <8"%UDA *A~%A¥~%e." AU~ O p0 A& % miaitaiSing thelspeed, «decuracy, and
manage data overload, and improve the public trust on which emergency response
speed of incident assessment — allowing depends. We aren't there yet, but we
9-1-1 telecommunicators to focus on should all be in awe of how Al can and
+"«808ANUUY%~U8YiA~%sAO" a8 %Al iipkove pihlicssafety. Here are some
burden of unnecessary dispatches. examples.

As 9-1-1 systems evolve, think of Al as
a force multiplier — informing human

Sentiment analysis: Al can detect
stress, panic, or aggression in a caller’s
voice, alerting telecommunicators to
volatile situations or possible mental
health crises.

e Gesture recognition: Al can analyze
gestures in incident-related video to
better evaluate the situation and
TAU”3%08~--0A ~jAT"AT-"AI¥AA~O"A8%UARE«~0"
injured, or in emotional distress.

e Location analysis: Al can look at
multiple geodetic and civic locations
for the caller — along with mapping
and additional information, such as
personally associated addresses — and
provide additional insight to help the
telecommunicator locate the caller.

e TDoS detection: Al can easily detect

patterns of repeat, spoofed numbers

or IP addresses, automated calls, and

unusual spikes from individual carriers

triage during text conversations by that may annoy or swamp 9-1-1 centers

asking structured questions and or ESlnets.

~i8%iA¥§[¥UOSOUAOEUA~U §A%olmag\eéi%tectlor_1 an_d summarlz_atlon:
e vy Al can summarize images or video and

notify the 9-1-1 telecommunicator of
anything inappropriate or disturbing
before it's displayed.

Call Taking and Incident Entry .

» Real-time transcription:
Al instantly converts spoken words
into text, allowing telecommunicators
to focus on the conversation while Al
creates a searchable log.

e Speech-to-intent detection:
Al analyzes the caller’s language
and tone to identify key emergency
details — for example, location, type of
incident, and urgency.

e Multilingual translation:
Al-powered translators can convert
languages or dialects into English in real
time, eliminating the delay of bringing
translation services into the call; improving
accessibility for non-English-speaking
callers; and accelerating response times.

e Triage initiation:
Al chatbots for text-to-9-1-1 can initiate

Field Response and
Situational Awareness

Dispatch and Resource
Allocation

AUAY%~U"eAc~--Ac-~008 «~U8A ¥F MResponder recommendation:
*Ac~%A~U"]A08a"Ac~--OAWASaO Al cab SlifdesDthE best available
overdose — and recommend appropriate a%8UOAS~O" AA%UA-A~USA¥%EAUO-
response protocols based on historical equipment.
patterns and current context.

Dynamic routing optimization:

Al-based navigation systems factor in

UO~ <EAI"~U¥"OEA~%sAOA~cAc- A
suggest the fastest and safest route for

responders.

Predictive dispatching: .
Using real-time and historical data, Al

can forecast demand and recommend

proactive unit placement to reduce

response times.

Voice assistant for responders:

(~%+0U O""A *A8%U"0O ~<"OA~
personnel to access critical information

— for example, building layouts and

Real-time video and image analysis: medical records — via voice queries.

Al can analyze live video from
bodycams, drones, or bystanders
to detect weapons, crowd size, or
hazardous materials.

Smart incident summarization:
Using structured and unstructured
data, Al can auto-generate incident
summaries to aid with post-incident
reporting and analysis.



Detecting Swatting

Al can help detect swatting calls to 9-1-1

through a combination of pattern recognition,

voice analysis, caller behavior modeling, and

data correlation across systems. While no

system can guarantee 100% accuracy, Al can
08i%8 «-~%U-0A8%LIOAE"AU¥"AA«O
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malicious calls in real time. Here’s how:

Pattern recognition Anomaly detection

Al systems trained on historical swatting Machine learning algorithms can

incidents can learn the common features detect outliers by comparing current

— for example, claims of extreme violence, <~ -AT~UU"O%OAUAAAY, O¥"«A.-"ij8U8%~U"A
hostage situations, or requests for large calls and swatting calls.

police responses — that later proved to

be false.

Voice and Language Analysis Geolocation and

* Natural Language Processing (NLP) Context Validation

can analyze the caller’s speech Al can cross-reference the reported

for inconsistent or overly scripted location with telegeospatial data from
language; lack of emotion or unusual DBH, ALI, or NG9-1-1 location systems;
stress patterns; and use of technical or known addresses tied to prior false

U¥8O+UT"OOA%A-"O<O8I1U 8§ A% O E AreporB;Aaad unésualdistance between
i a%O0O¥AUObAEODAa*d%AS”8§%AOthd thherdnDiober origin and the
reported incident.
« Voice biometrics <«~%A ~jAO"i"~UA
offenders by comparing voice prints to
previous swatting attempts.

Real-Time Alerting and
Operator Support

Call History and Device . . ,
Flagging of suspicious calls can occur in

Fingerprinting real time, giving supervisors a chance to

Using metadata analysis, Al can link assess and potentially verify before dispatch.

spoofed numbers or VoIP endpoints to *Ui"%"0~U"«AcA% «"%AOAO"OAa8"A
TO8A0AY%~-8<8§AA0OA«~--OEAAOA~aU felegcotirfunicators abqua how urgently

repeated use of anonymized or masked to treat a call without delaying legitimate

caller IDs across multiple jurisdictions. response.

So What Are the Current Applications of

Al in 9-1-1 Emergency Response?

The use of Al in 9-1-1 response is still new, but several applications that don’t require the PSAP
to have transitioned to NG9-1-1 are currently in use.

Transcription and o _ o .
summarization — Triaging to redirect Identifying multiple calls

real-time language and non-emergency calls about the same incident
dialect translation
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Communications Security, Reliability, and Interoperability Council -- will consider a report

and recommendations on the use of Al in public safety networks, including 9-1-1. We’re

participating in the development of the report and look forward to sharing more about it

with you next year.

Public safety agencies should have clear, transparent guidelines
governing Al usage, emphasizing both operational benefits and
responsible deployment to maintain public trust and con dence.

\_




Principles of Responsible Al

Before we move on, we should talk for a moment about principles of responsible Al, because it Below are the attributes we believe the public safety sector should look for when choosing Al

is still very new. Based on the work we have done at Intrado to develop Al for use at PSAPs, providers.
we §peak from gxperience when we say that public\safety agencies should have clear, 3 . 3
UO-~%O0I~0"%UAja8" 8% "OAA€"0%8% A *AaO~|"EA"%I¥~-0808%|ASAU¥AAI"O~U &A%z AN 0iH 0 ad A s i thation

O"OTA%O8S A" -Ad%"%#UAUAAY.~8§%U~8%ATaS -§<AUOAOUA~% AA% "% DA#0~% 1 Qb systdis hsifedfar S&on1aOpd) ¥ ~ U A

are considering or already using Al should adopt such guidelines.

Here are some areas that deserve careful consideration as you consider deploying Al systems.

B
LESS

Data privacy:

Careful handling of sensitive data
is paramount. Deploying self-hosted
or private Al solutions via secure
platforms (AWS, Azure, Google Cloud
Platform) will ensure that data
remains within controlled
environments. Data encryption,
both in transit and at rest, is essential.
Public cloud application programming
interfaces (API) should never handle
sensitive or non-anonymized data.

v

Vendor compliance:

Agencies should
regularly audit vendors
to verify their
compliance with data
protection regulations
such as HIPAA (Health
Insurance Portability
and Accountability Act)
and CJIS (Criminal
Justice Information
Services).

Public perception:

Public safety agencies
should proactively
manage the internal
perception of Al
applications to avoid
misconceptions
around surveillance,
predictive policing, or
automated handling
of emergency calls.

We'd also like to share some common principles we use when working with our developer
teams on Al-powered products. As Al takes on more critical roles, especially in 9-1-1,

we believe the public safety community will need assurance that Al has been trained

using ethical and moral reasoning. This includes weighing competing values, assessing

fairness, and considering societal impact when making decisions.

INTRADO

equitable; regularly test for and mitigate
algorithmic bias.

Transparency: Make Al systems
understandable and explainable; clearly
communicate when users are interacting
with Al; provide documentation on how Al
models are trained and how decisions are
made.

Privacy and security: ~ Protect user
data and ensure compliance with data
protection regulations; implement strong
cybersecurity practices regarding data
and models; use data minimization and

*"U8"%U8 «~USAYAI¥"%ATA(
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Accountability:  Assign clear
responsibility for Al decisions and
outcomes; maintain auditability logs
and records that can track Al decisions;
establish governance frameworks to
monitor Al use.

Reliability and safety:  Ensure Al systems
function as intended across use cases;
perform robust testing in realistic and
edge-case scenarios; institute fail-safes

or human override mechanisms in critical
applications.

*¥-a088"%"00QS"%ENg8ge-aA: D"FA
broad set of stakeholders, especially those
§%I~<U"«ASOA *GA"O8{%A *Al AAS"3,”
and avoid harmful or exploitative use.
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You Can't Lick a Badger Twice For example: Someone tweaked Google

and Other Hallucinations

$"%8%8AUAA"AT-~8%AU¥~UAaoAaA~¥%

s0a-saB Word to All You PSAPs Out There
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you can't fool someone twice after they've
fallen for a trick once. Which makes sense
— it sounds like a folksy, old-timey saying
your great-grandmother might have used.

As this is being written, there is a meme
circulating the interwebs in which users
feed nonsense idioms to an Al engine
and ask what the idiom means. Instead of
U¥"A"AT"<U”+Aa*d.AOAOOOEA ~é”[?t’°§r%t/2 i gA
«~%dUA-AAU¥~UEDAOA%"A *A"3% 8% OA~ %3/4 T~ A
making up reasonable sounding — but
completely wrong — explanations and
serving them to unsuspecting users with
a straight face and no indication that it is
wild guesswork.

Whether this is a feature or a hallucination,
it highlights both the potential and risks of Al.
We can’t know what the future will bring,

time, more memes, scandals, problems,
and gremlins will arise — and, we hope, be

addressed.
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What About Agentic Al?

Agentic Al refers to systems that can autonomously achieve goals without constant human guidance,
using machine learning, natural language processing, and automation. Agentic Al differs from other

~6A00OA - ~0i”"-0AU¥OAai¥A~A AcaOAAY%UAY~uEHiA*"<808A%UOGAU~pu8%iA~aU
ability to execute complex series of actions and interactions to achieve goals and complete activities.

Some areas you can expect to see agentic Al used to good effect in the PSAP include cybersecurity,
call triage, and call-handling co-pilots. The promise of this technology is great.
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The script for Al in 9-1-1 is still being written. With that in mind — and without sounding
too...well...preachy — we have some suggestions for how to help your team and community
get the most out of Al as more applications are rolled out.

First and foremost, don’t think of Al as a replacement for people — it isn’t, and it shouldn't be.
Think instead of how your team can use Al as a force multiplier to bring their experience and
human judgement into play more quickly and effectively, and on more calls.

Consider all the myriad ways Al can shorten calls and accelerate time to dispatch. Language
translation for both text and voice is a prime example. During a call surge, Al-powered
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What about quality assurance and training? Can call analysis, including full-text indexing,
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pattern analysis to not only better handle a caller’'s emotional state, but also identify and head

off burnout and wellness issues before they impact your team?

Most PSAPs have access to increasing amounts of data, but insights are harder to come by.
Can Al help with some of the drudgework of sifting through gigabytes and gigabytes of call
records, transcripts, and other data to identify insights and patterns that will help you more
effectively lead your team or support your 9-1-1 telecommunicators and your community?

Training, education, and efforts to inform stakeholders are vital to the overall success of a
technology upgrade or deployment. These considerations should be baked into your thinking
around Al and your plans for implementation.

We thought for a long time about how to end this section of the report and decided to bring

it full circle by reiterating something we said at the beginning: Al has the potential to help

PSAPs and 9-1-1 telecommunicators manage a complex operational environment and infuse
~ee8U8A%U~-A" <8 %<«0A8%UAAU¥"A"%"0i"%<«0A0"0TA%O"AO0OU %D

It falls to us humans to unlock that potential in responsible, meaningful, and lifesaving ways.

PRO TIP: N

Training, education, and efforts to inform stakeholders
are vital to the overall success of a technology upgrade or
deployment. These considerations should be baked into
your thinking around Al and your plans for implementation.
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State of the

9-1-1

Industry

(NOT) THE SAME AS IT EVER WAS:

THE EXPANDING
9-1-1 ECOSYSTEM

Now, let’s discuss some of the emerging technologies that underlie new
types of requests for assistance or ways of delivering those requests, which
are bringing a wide range of new stakeholders into the 9-1-1 ecosystem.
The proliferation of connected devices capable of initiating emergency

<~ -OA0"TO"0"%uUOADE %8 «~%UAU«¥%UA-Aj§«~-A"8A

technology, with vehicle systems, smartwatches, and other Internet of
Things (IoT) devices now able to automatically detect emergencies and
contact 9-1-1 on behalf of users/wearers who may be incapacitated or
unable to call for help themselves.

These technology advancements, however, have occurred largely without
coordination with PSAPs, and this has created a disconnect between,
on the one hand, the sophisticated capabilities of these devices

and, on the other hand, the infrastructure designed to receive and
process emergency communications and PSAP protocols to absorb
fully the additional information. These devices have sophisticated
capabilities that allow transmission of valuable data such as precise
location information, health metrics, and crash detection alerts,

but many PSAPs lack the technical infrastructure and standardized
protocols necessary to effectively capture, interpret, and act upon

U¥8OA8% AO%~USAY%EAI¥E8«¥ATAU"%U8~--0A-8%80O0

innovations were designed to provide. The gap highlights the critical
need for better collaboration between device manufacturers and
emergency services early in the development process to ensure that
technological advances in emergency communication translate into
improved response capabilities and outcomes for those in crisis.

This discussion of the larger 9 -11 ecosystem also includes reimagining
what a PSAP is or could be, along with identifying new ways to bring
situational awareness to public safety. We will also touch on the
relationship of 9 -11 to private wireless networks and howtoreach9 -11
as an international roamer in the U.S.

This is not intended to be a deep dive into these issues. We hope you take
away from this discussion an understanding that the 9-1-1 ecosystem
includes more players and more platforms interacting with each other
in more ways than ever before — and how the industry/providers will
manage some of the unanticipated consequences. If you're left with a
lot of questions, you're in good company.
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Vehicles

Connected Vehicle and
Vehicle-to-Everything (V2X)
initiatives are revolutionizing
the automotive industry by enabling seamless
communication between vehicles and public
safety infrastructure, which has tremendous
potential to further enhance safety.
Automotive Original Equipment Manufacturers
(OEMs) and Telematic Service Providers are
integrating systems that collect crucial data
from vehicles involved in crashes, including
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incident (whether it involves a crash,

OA--A6”"OEA O"EAAOAOA%L"U¥8%{A” -
introduced this technology nearly 30 years

ago. Its use in the U.S. is growing, but not

universal.

When a collision is detected, the AACN
system sends an alert to a dedicated call
center, where a call handler triages the
event, calls the vehicle, and transmits the
information to a PSAP electronically (if they
support electronic delivery of AACN data)
or verbally (if they do not).

A~USBA%UEAO"€"O8UOEA~%AQI"<§8 <OAA AU¥"A8%<8+"%UE

which can be swiftly transmitted to PSAPs
antl din@rgedcy réspanders. This evolution
not only promises faster dispatch and
better post-crash care, but also underscores
the importance of improving public safety
outcomes through technological
advancements.

We focus here on Advanced Automatic
A.-.808A%A?AUS8 «~USA¥%AY
system that activates reactively after
a vehicle crash to facilitate emergency
response. As we noted earlier in this report,
when car sensors detect a crash event,
AACN automatically captures detailed data
to transmit to a PSAP, including location,
information about the vehicle make and
model, crash severity, airbag deployment,
impact direction, and particulars of the

a00"%UA 2A«"T-A0¥v"%UOA~O"AaA
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PSAP displays and internet rather than
dedicated emergency service networks
and NG9-1-1 systems. Eventually, the goal
is for AACN data to be delivered directly to
the PSAP over NG9-1-1 networks.

NG9-1-1 will enable the delivery of the

? Z E AAGNIdatazleng Yitkdwlice. The most

common NG9-1-1 industry standard, NENA
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an XML framework for formatting and

delivering data related to a collision. With

NG9-1-1, VEDS arrives with the call setup,

simplifying call handing and potentially

accelerating dispatch of medical

assistance, resulting in better outcomes.



We're not sure we need to say it, but the However, the European system (dubbed
1aS-8<A0~ "U0AS"%” UOAA A 2 A-eCQdlhprese@ddcAallenges to PSAPs. Under

Annually, law enforcement reports over 6 eCall, cars call 112 (Europe’s 9-1-1) directly,
million vehicle crashes, which underscores when a passenger presses an SOS button
the utility of enhancing emergency inside the vehicle, or automatically, through
response for vehicle collisions. Analysis vehicle sensors. This means calls are not
OA%BAUY¥"A?2~U8A%~ -A(8§j¥i~0A]0 ~routddwhrouybl @ntintermediary call center
Administration (NHTSA) indicates that U¥~UA~%AUO8~ij"A~%+A -U'OAAAUA ~.O0"A~-~0%ODA
full implementation of AACN would likely Approximately 40% of button presses
reduce fatalities from vehicle incidents and 5% of automatic calls are false alarms
from 3.3% a year to approximately 1.6% — which in turn dramatically raises false
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care for severely injured patients with some countries, it's even worse. In Greece,
~OU"OA<O~O¥A%AUS «~U8A%AES78% ofall BQull calls are false alarms. The
European implementation presents a

Currently, there
are limitations

to the use and
effectiveness of
AACN, including
the lack of AACN
capability in

some vehicles;
additional charges
for AACN by some
automakers; and
the inability of
some PSAPs to
receive the data.
AACN technology
continues to
advance and will
likely become more
widely available in
the U.S. over the
next year, in light
of recent moves by
major automakers
to offer it at no
extra cost. We still have a long way to go,

useful case study on
potential pitfalls of
implementing a similar
system in the U.S.

Integration of AACN
systems into

Connected Vehicle

and broader V2X and
CV2X frameworks is a
08i%8 «~%UA%E-"OUA%"A
in road safety and
emergency response

" «~<0DA OAU¥"A
automotive industry
continues to innovate,

the ability to collect

and transmit detailed

crash data to 9-1-1 will

play a crucial role in

saving lives and

reducing fatalities.

The anticipated
widespread adoption

of AACN technology

though, to achieve full implementation in in the United States, coupled with ongoing
the U.S. advancements in NG9-1-1 systems, will

usher in a new era in public safety.

Things are different in Europe, where all : . .
. X : Don't be surprised if you see announcements
new vehicles have been required since

$"#*AUAAS Y 2+ A%E%E ¥~ AcO~ O ERYRYEN R gyrpanuiacturers and
data sets and service at no additional i3—02;[SJIiSan[ Isr(])?u':?oiuspf%cr)r,é\ng eploy
cost. Such a requirement has not yet been Just savin’ '

adopted in the U.S. yin-

Traf ¢ Safety Facts DOT/NHTSA
https://cdan.dot.gov/tsftables/tsfar.htm

TRAFFIC COLLISIONS OVER TIME

Traf ¢ Crash Victims, Fatalities
2010 to 2023



Alarm Systems

Safehome.org estimates
that 94 million households have some

type of security system, with 66% using
professional monitoring. Professionally
monitored systems involve 24/7 oversight
by trained personnel who can quickly
respond to and evaluate alarms and relay
the system/subscriber to a PSAP for
emergency support, when necessary. Yet,
out of approximately 14 million households
that are considering installing an alarm
system, only 7% would consider including
professionally monitored services.

Why, you might ask? Because of smartphones
and DIY security systems, such as those that
are integrated with doorbells and other
smart home applications. Increased
smartphone access to security systems
and a growing market for DIY alarm systems

Currently, somewhere between 94% and
97% of automated burglar alarms are
false, a disappointingly high number. The
introduction of 10T networks and devices
to 9-1-1 raises the question of whether to

to burglar and other types of alarms.
for certain types of alerts before responding,

such as a phone call from someone on the
premises or a neighbor. As the intelligence,

Personal Emergency Response Systems (PERS)

and Silent Panic Buttons/Alarms

Sometimes referred to as panic buttons, PERS have evolved quite a bit from the days

) I ! v o . o A Aa*de"A#~ - "%UEA~%A*A ~%dUAS$"UAalyDbA ~O-8"0A&e"0O08A%OAA AP
O"Nag§O"A¥a':~%Ae"08 «~USA%AS” AO"AOQ"OIAY 8 %id\nhad limited mobility within short-range radio perimeters. Advances in cellular

urg i Lyp o N N .. connectivity and battery technology have increased user mobility and freedom.
a00"%U-0EAOA%L"APW POAO"Na80O"Aeé"08 «<~USA%A
J¥"A«"08i%AA AP SWA¥~OA~ - OAA¥~%i"*A08i¥%8 «~%U-0DAPO”é8Aa0 -0EAF
pendants worn around the neck. Now there are many more options, including mobile

0" Ue"08§ «~USA%UEA~%+AO"~-UIAO +A~c<a0~<0AAddection that can trigger a 9-1-1 call.

these technologies improve, they may evolve
to a point where an intermediate human

6708 «(~U8A%LAOU"TAIA%LAdUAS AL <"OO~00DA

Some additional thoughts regarding self-
monitoring alarm systems. If the subscriber
is traveling or commuting when an alarm
triggers, will they even know how to contact
their home PSAP? Without the ability of
these systems to natively express the

¥~6"A08 %8 «~%U-0A8% a"%<"*Alz~0 AVSAL§CDIe 10 §1& BIAP in the security
system vertical, the subscriber will need to
provide this information to the PSAP. How will
they make that assessment? And wouldn't it
be advantageous if the PSAP had access to
or a summary of the sensor data?

Hey, we're in the 9-1-1 business.

According to Safehome.org, subscribers will
likely opt for self-monitored or lower-cost
solutions to avoid the expense of
professional monitoring.

This is not without its challenges. When
self-monitored systems trigger, it's harder
to clearly convey the required level of
response to a 9-1-1 telecommunicator
AOA OOUAO”OTA%-"ODA

One possible solution to this challenge
is Alarm Validation Scoring (AVS-01),
an alarm industry standard that helps
determine: the severity of an alarm
event; who should respond; what
response is required; and how quickly
the response should be executed.

A consideration with AVS-01 is that,
when a homeowner receives an alert
from their smart security system, they
are responsible for triaging; whereas
professional monitoring centers
obviously have more experience
triaging emergency situations based
on sensor activity and can do so
before alerting the subscriber.

AVS-01 Alarm Level
De nitions:

Alarm Level 0 No Call for Service

Alarm Level 1 Call for Service with limited
to no additional information

Alarm Level 2 Call for Service with
<A¥ O%"«AAOAC¥Ei¥-0A
probable’ human presence
with unknown intent

Alarm Level 3 Call for Service with
<A¥% OW"«AU¥O"~UAUAAITOC

Alarm Level 4 Call for Service with
<A¥ O%"«AU¥O"~UAUAA-§

ANSI/TMA-AVS-01 2024 Alarm Validation Scoring Standard

.apps and watches that connect to 9-1-1. For example, Apple Watches have fall

One issue remains with respect to integrating PERS with 9-1-1 and minimizing false
alarms. ldentifying key data, making it available, and integrating it into existing 9-1-1
iAOp ATOAISE--AS"AcOa<8~-A AOA” "U8E"A"%"0i"%<<0A0”0TA%O"D

Let’s talk for a moment about school safety. One of
the fastest-growing uses of panic buttons is K-12
incident management solutions. The ALYSSA's Law
movement promotes legislation to address
emergency response times in schools through

the installation of silent panic alarms that are
directly linked to PSAPs. Typically, this solution
includes panic buttons and/or a mobile phone app
that allows school faculty to initiate security or
lockdown procedures when they push the button.
Strategically placed beacons attach location
information to the panic button alert message.
When the school administration’s central software
platform receives the message, it processes the
information and sends it to the local PSAP, along
with pre-loaded information regarding school safety
procedures; the number of people on the campus
that day; and anything else pertaining to emergency
response.

These solutions are connecting schools to the 9-1-1
space in a new way. The ALYSSA’'s Law movement
has resulted in new state laws (with similar legislation
pending in some states and in Congress) requiring
that K-12 schools provide silent panic buttons and/or

a mobile app for teachers and faculty that connect
directly to 9-1-1.

We are also seeing silent panic alarms/buttons required more broadly as a workplace
safety measure. A growing number of states and localities require retail establishments,

¥~ . U¥~0"A ~<§8-8U8"OEAOA8~-ATAOUAA
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the ability to summon help quickly and silently. We talk more about this in the

Regulation and Legislation section at the end of this Report.



Private Wireless Networks

Private wireless networks are expanding
rapidly as an enterprise communication
solution, particularly in industrial settings.
These are dedicated telecommunications
networks intended to serve a limited,

o’ %”.A""O”"’DA]}‘"(‘)Ai§é”A”%U”OTO§O”OAiO”"‘U"OA

control over their wireless infrastructure at
their facilities, including better security,
customized coverage, guaranteed bandwidth,

~%A01"<8 <ANa~-8UOAA AO’0E8<"A-"¢"-OAU¥~UA

might not be possible with public carrier
networks or traditional Wi-Fi.

Many private 5G networks, however, may
not fully support 9-1-1 service requirements,
if owners and operators believe that

Non-Traditional PSAPs

Facilities such as universities, the Coast
Guard, and other branches of the military
have long managed their own public safety

U¥"Aaioge~U"bA -~S” -A"f” %I U O vertiona Wiyl relying on the local

complying with 9-1-1 rules. Depending on
the network, this may be true. Some of
these networks, however, operate both
within and outside the enterprise and may
allow users to call 9-1-1. This makes sense
as these environments are often massive
and involve operations and technologies
with a high risk of physical injury, such as

jurisdiction to answer 9-1-1 calls. These
non-traditional settings are increasingly
establishing their own PSAPs — receiving
calls directly, dispatching emergency
response, and maintaining a sanctioned
security team to respond. As we discussed
earlier, satellite services are changing the
landscape of where 9-1-1 calls are being

Y~3%a ~<Ua08%;AAOAAS-A . «0ODA Pplaced and, therefore, also where they

This leaves us wondering whether and under

what circumstances the owners and
operators of private networks would be
obligated to comply with the FCC's 9-1-1 rules.

might be answered.

International Roaming

This discussion is not technically about
9-1-1 calls from non-traditional devices,
but rather about calls to 9-1-1 from devices
that are roaming in the U.S. from other
countries. Over the next several years,
the U.S. will host several international
sporting events that will draw visitors from
around the globe. At the request of CISA,
the Communications Sector Information
Sharing and Analysis Center recently
analyzed the ability of mobile devices from
other countries to reach a PSAP in the
U.S. Intrado was a key participant in these
discussions, which we'd like to share with
you now.

e
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calls made to emergency numbers, even

those from other countries, as emergency

calls. These calls are routed the same as

9-1-1 calls from a U.S. domestic device.

The device does not pass the actual dialed
+8i8U0GA8%OU"~-EA8UA8-"%U8 "OA
emergency call to the servicing network as

follows:

o 5G/AG networks: %70 i"%<0A<~--OA ~jj”e
via SIP R-URI (Session Initiation Protocol
S"Na’OUUa%8 AO%AS"OAAO " A*e”:

e 2G/3G networks: Emergency calls
~ii"*Aé8§~AJWD#3$DAA
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mobile wireless devices that are properly
provisioned in their home country and

J¥"AO0T7<8 <A%aLS"OOA~A"68<"AIS -
and route as an emergency call (via the
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3GPP (3rd Generation Partnership Project)

O017«¢8 «~USA%LOAO¥AA-+AS"A~S -"AUAB&¥XE 82U dndék BGPP standards,

emergency call in the U.S. by dialing either
a home-country emergency number, 9-1-1
or 112 (the primary emergency number in
the European Union).

both U.S. and European 3-digit codes
are hard-coded as emergency numbers
in all devices (i.e. U.S., European, and
other devices).

 Home network, country-unique
emergency numbers should be
provisioned by the home country network
carrier and loaded to the device/SIM
card. For example, a device originally
provisioned in a Brazilian network
should identify all Brazilian emergency
numbers (190 for police, 192 for EMS,
~Y%eA#+%A AOA O"ZA~OA %0 " %<
§%A~++8U8A%LAUAAU¥"Aa¥~0-UcA-
and 112. Therefore, a device originally
provisioned in Brazil that is roaming in
the U.S. would route any of those dialed
digits as an emergency call on the
servicing network.

This is all good news. However, challenges
remain with callback, location data, and
unregistered devices. These issues should
be resolved as the industry continues to
address international roamers calling 9-1-1.



Challenges with Callback

ANI may not display the entire international
number, which affects callback ability.
This is because, in the U.S., ANI allows only
10 digits. Longer numbers — for example,

a telephone number with an international
country code — may transmit incompletely,

Challenges with Location Data

ALI will likely function normally, but with
caveats. Some non-U.S. devices may have
licensing or privacy settings that preclude
developing and/or sharing dispatchable
location data. At a minimum, they would
share cell tower location to support correct

iSU¥AAY%-0AU¥"A OOUA#"A-8;8U toiking 1 hlecal’ PEAR. And even though

The NG9-1-1 architecture should consider
supporting the E.164 numbering scheme
(a globally recognized standard for formatting
international telephone numbers), in
addition to the North American Numbering
Plan to which it is currently limited. Typically,
9-1-1 calls in the U.S. that originate from
numbers outside the U.S. don’t display as

some modern devices have multiple means
of acquiring accurate location (e.g. GPS and
Google’s Emergency Location Service), we
should not expect phones from non-U.S.
carriers that are roaming in the U.S. to
provide accurate location as often as calls
from subscribers to U.S. carriers.

ag8%U0"0%~U8A%u~-bAWAU¥"0O” AO"EAU¥"APW PAi§ - A

not know that the call is from a non-U.S.
device and that the callback number is an
international number. This is true even if
the callback number contains the entire
country code and phone number of the
caller.

We should not expect phones
from non-U.S. carriers that are
roaming in the U.S. to provide
accurate location as often as
calls from subscribers to U.S.
carriers.

Challenges with
Unregistered Devices

Wireless networks will most likely treat
devices that are in the U.S. but lack valid
roaming agreements as Non-Service
Initialized (NSI) devices. If these phones
pick up a base station and are using a
supported protocol — such as 4G — they
should be able to make 9-1-1 calls just like
a U.S. device would. Non-U.S.-provisioned
devices may, however, have different radio
frequency (RF) bands enabled or disabled,
limiting access to the complete available
U.S. spectrum and, therefore, having more
limited RF connectivity to the servicing base.

Supporting international roamers is not a
trivial task. The entire 9-1-1 network was
originally designed to support only 10 digits.
Supporting full international phone numbers

could require changing the NGCS elements

in the ESInet, in CHE and CAD equipment,
and in downstream systems. This is
important in light of the fact that the U.S.
will host the FIFA World Cup in June 2026.

Additional Potential Failure Cases

While the majority of international visitors
using a non-U.S. wireless phone should be

~S."AUAAO"~<¥A~APW PEAU¥"0"A~0

cases that could potentially fail.

* Wi-Ficalling — if Wi-Fi calling
is selected on the device and an
emergency call is initiated outside of
wireless network coverage, all calls —
including emergency calls — will route
back to the home nation network for
handling. Devices prefer cellular for
emergency calls, even if normal voice
service is over the Wi-Fi connection.

* Texting — to the extent that the home
nation network supports texting at all,
texts to emergency services would
be routed to the home nation carrier.

W~U"--8U”AaWEWDbAU"AUOAO¥Aa -

normally (i.e. route to a U.S. PSAP);
however, this is an option only if no
terrestrial network is available.

¢ U.S. SIM cards — an international visitor
who buys a U.S. SIM card for their non-U.S.
phone, or who buys a U.S. device for
use in the U.S., might not have their
home country-unique emergency
numbers stored on the device. Calls to
the hard-coded 9-1-1 or 112 would still
work, but calls dialed to any other home
nation emergency number (e.g. 190,
the emergency number to reach law
enforcement in Brazil) might not.

* Wireline calls — U.S. wireline networks
do not register non-U.S. emergency
numbers as emergency calls.
International visitors would need to
know to dial 9-1-1 to get help if the only
available phone is a landline.
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CYBERSECURITY:
SECURING THE

9-1-1 ECOSYSTEM

The increasing digitization of emergency
response systems has transformed the way
9-1-1 centers operate. Traditional analog
systems, once considered relatively secure,
are being phased out in favor of NG9-1-1
technology, which integrates VolP, SMS,
video, and real-time text communication.

We know we don’t have to say it, but we will:
Cyberattacks on emergency services

can have devastating consequences —
disrupting communication, hindering
response efforts, and putting lives at risk.
For instance, in March 2018, a ransomware
attack rendered the CAD system of a major
U.S. city inoperable for 17 hours, forcing

J¥"O"A~e~% <% "%UOAAY" Al 8 U ¥ All®oingunicaisréidrelay caller information
O"«a08UO0A~%A" <8"%<«0AS”%” U OrEaAuhillyUThe-neRtAedr, another ransomware

new risks and vulnerabilities that drive the
need for new, and better, approaches to

cybersecurity. Growing security threats require
more advanced cybersecurity protections.

Ensuring the cybersecurity of
the 9-1-1 ecosystem is a hill
we must climb faster.

82

attack targeted most of the same city’s

«<A%LTaU " OAOOOU"%0OEA«~a08%iA08;3
disruptions and delays in service. Recovery

took months and cost more than $18 million.

Eighty percent of PSAPs are small operations
iSU¥AaUAU¥"AQOI"«<8§~-88"+A0U~ 3%jA-~3
resources of a major city. What does this

mean for them, especially as the limited

federal grants that were available may soon

disappear?

A Quick Look at
Common Threats

Before we discuss what an effective
PSAP cybersecurity strategy looks like,
let’s take a quick look at top exploits
and current trends.

Cybersecurity Breach Types - 2024 vs 2025

System
Intrusion

Miscellaneous
Errors

_ Social
Engineering

Basic Web
Application
Attacks

Privilege
Misuse

36% ~
25%—_
22%—

9%

8%

System
Intrusion

Miscellaneous
Errors

_ Social
Engineering

Basic Web
Application
Attacks

Privilege
Misuse

source: 2025 DBIR https://www.verizon.com/business/resources/reports/2025-dbir-data-breach-investigations-report.pdf

53% .
12%—
17%—

12%



Distributed Denial-of-Service (DDoS) and
Telephony Denial-of-Service (TDoS) Attacks

Cybercriminals launch Distributed Denial-
of-Service (DDoS) and TDoS attacks to

Attackers may use one or more of the
following approaches to launch these

overwhelm emergency call systems with attacks:
"A"OO088"AUO~ <EAI¥S«¥ATO"8"%UOA-"j8U8%~U"A

calls from getting through. These attacks
can disrupt entire regions, as happened
with a TDoS attack that impacted seven
large counties and 21 public safety agencies
in one state in August 2024.

Botnets A OA4" UiA QAR LTOALER " .
788 "AFUYRO" ~USW¥AUU~«p"0
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markets, allowing even relatively unskilled
hackers to launch effective large-scale
attacks. The barrier to entry is incredibly

-AiDA*UAUAAUAAY-0A%LE8%AU0OA Ao )

actual menu of prices online to purchase a
suite of DDoS attacks.
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Ransomware and Data Theft

According to data published in Verizon’s
2025 Data Breach Investigation Report,
O~ "UO0A~{"%<8"ODA(~<u”00OAE8% -(ndile theAurhbiibf ransomware attacks
%"UITAOUOEA"#%<OO0TUA -"OEA-~%-A i icresin), the median ransom payout
payment to restore access. These attacks is trending downward: $115,000 in 2024,
can cripple emergency call centers and down from $150,000 in 2023. Of particular
leave dispatchers unable to coordinate concern for PSAPs: the average size of
response. Beyond operational disruptions, targeted organizations is getting smaller.
cybercriminals also target caller data

— including medical information, home
addresses, and personal details — that can be
sold on the dark web or used for identity theft.

As we just discussed, ransomware attacks
have become a major threat to public

Victims always ask if they should pay the
ransom. The FBI advises against it, for a
couple of reasons. First, payment does not
guarantee the safe return of your data;
and second, payment does guarantee that
you are incentivizing criminals and their
bad actions. In case you're wondering,
organizations are increasingly refusing to
pay the ransom. None of these risks are
unique to public safety, but the potential
impact to public safety could threaten
lives.

RANSOMWARE ACTION OVER TIME
IN BREACHES
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Social Engineering and Unsecured Data and Privacy Risks

Insider Risks

With NG9-1-1 systems transmitting
sensitive voice, text, and video data over
the internet, encryption is essential.
Without proper security measures,
cybercriminals and unauthorized third
parties can intercept communications and
expose private information. As more states

Even when organizations institute strong
cybersecurity measures, they are still
vulnerable to breach as a result of human
error. Attackers frequently use phishing emails,
fraudulent IT requests, or impersonation
tactics to trick employees into granting
access to critical systems. Weak passwords, enact and enforce data protection laws,

shared credentials, and a lack of cybersecurity emergency response agencies risk legal

awareness further increase the risk of ~%eA Fu~¥%<c8~ - AAYLO'NA L OATY” ¥ A
insider-related breaches. information is compromised.



Shields Up! How PSAPs Can

Strengthen Their Cyber Defenses

To counteract these very real threats, Key elements of an effective cybersecurity
PSAPs need to adopt a comprehensive strategy include:

cybersecurity framework or policy.
Whatever you call it, you need a plan
that covers physical security; program
leadership; risk mitigation and incident
management; network defenses; data
encryption; security audits; employee
training; and more. These will help you
build a robust and adaptive cybersecurity
program and create a culture of security.

Physical Security

We know what you're thinking, but there is
plenty that you can do now at little to no
cost, regardless of the size of your agency.

Of course, physical security involves
procedures and technologies to protect

_ _ a facility from unauthorized access,
That said, the PSAP community does not intrusion,.or damage. When it comes to

O"UA¥~8"A~A18"-0A~+AlTU"* A" OU S8 ia N& o Anis extends to eliminating
program for cybersecurity excellence opportunities for unauthorized access to
— but the_re are many resources and systems, especially computer ports.

case stud|_e S that C?alesce _around It means establishing internet usage policies.
critical actions. We're drawing from Look for vendors and consultants whom

our own knowledge and incorporating you trust and with whom you anticipate
common themes from CISA, the National building a long-lasting relationship. This

Institute for Standards and Technology will serve you better than hiring ad hoc for
(NIST), the National 911 Program at the transactional projects.

National Highway Transportation Safety
Administration (NHTSA), NENA, APCO, and
the FCC'’s Task Force on Optimal PSAP
Architecture.

Within each of these themes, PSAPs have
deployment decisions to make, potentially
resulting in a nationwide patchwork of
cyber defenses for 9-1-1. This is a concern
because non-standard deployments

across the PSAP community will result in
the need for a wider range of controls and
introduce more types of attack surfaces.
While every PSAP is unique, driving toward
greater standardization of cyber defenses
~<OAOOAU¥"A+U#U#A"<AOOOU"Y

PRO TIP:Federal agencies
such as CISA, NIST, and NHTSA
have a wealth of resources
available about securing
emergency response systems,

which are designed to help
public safety agencies protect
everyone. their networks and data from
cyber threats. CISA also provides
cyber risk assessment
technical assistance.

Use MFA and Access Controls

Implementing basic cyber hygiene measures
like multi-factor authentication (MFA) has

~AO08i%8 «~%uUATAO8UEE"A8%I~«<UAA¥%ADO"A08UODA

Requiring employees to verify their identity
with multiple authentication methods

— such as passwords combined with
biometrics or security tokens — adds an
extra layer of defense. Role-based access
controls further reduce risk by ensuring
staff members have access only to the
data and systems necessary for their

O1"7«<8 <A3ASA a%u<«U8A3%ODAA

Have a Disaster Recovery
Plan, Train on It, and Conduct
Preparedness Exercises

Even the most advanced security systems
can’t compensate for a workforce that
lacks cybersecurity awareness. Routine
training sessions help employees recognize
phishing scams, suspicious links, and
other social engineering tactics. In the
same way that incident management drills
test employee preparedness, simulated
cyberattack exercises can test readiness
and improve response strategies.

Perform Regular Security Audits
and Compliance Checks

Frequent audits help identify vulnerabilities

before they are exploited. Adhering

to cybersecurity guidance and best

practices set by organizations like NIST

and CISA ensure that 9-1-1 centers are

adopting best practices for protecting

their networks. We don’t have any inside

§% AO%~USA%AA%LAU¥SEOEASAUAOD
that cybersecurity audits are being built

into some regulatory models. The best

example is the Cybersecurity Maturity

>Ae”. A "OU8 «<~USAUEAI¥8<¥A8OAO
do business with the U.S. Department of

Defense.



Adopt a Zero Trust Security Model

Traditional IT network security can be
described as a hard, crunchy shell with
a soft, chewy inside. Once upon a time,

Deploy End-to-End Encryption

Encrypting all voice, text, and video
transmissions ensures that, if a breach
occurs, the data remains unreadable to

O0"i~--OA~%+AAU¥"OA"N as§i¥” % Uuhadtiotized parties. Strong encryption
Oa <8"%HUAUAATOAU"UAUY¥"AS % U pévtacelspiotett aldinstiaa theft and
aUA 071~ -OA~%AS"ASO”~<¥”«E A help ddedicied Somply with evolving privacy

actors run wild in an environment where
everyone is trusted everywhere.

Instead of assuming that users and
devices within the network are trustworthy,

regulations.

Segment Critical Networks and
Eliminate Single Points of Failure

Y OAAIOAOUAD Ra§O OAA%LUS%AAAOAE"D

for everything and everyone trying to
access network resources. By restricting
permissions and monitoring real-time
activity, this approach minimizes the risk of
unauthorized entry and mitigates damage
in the event of a breach.

N

What is Zero Trust?

Zero Trust is a cybersecurity approach that
requires constant verification for every
access request, instead of trusting users
and devices simply because they are inside
a network. It operates on the principle of
“never trust, always verify.” This means
every user, device, and application must
be authenticated and authorized before
accessing any resource, regardless of their
location or previous trust level.

Use Al-Powered Threat Detection

Al and machine learning (Al/ML) can analyze

%"UiAOpA~<U868UO0AUAAG"%U

patterns and potential threats before they
cause damage. Al-driven security systems
can detect early signs of ransomware
infections, unauthorized access attempts,
and even insider threats, allowing agencies
to respond proactively.

egmenting n tv(v5rHs§ v'?‘/ﬁ{“cﬁ is to say
separating emergency call systems from
other government or administrative
networks, prevents cyberattacks from
spreading across critical infrastructure.
Having redundant systems in place
also eliminates single points of failure
and ensures continuity of operations.
Eliminating single points of failure where
you can is one of the best things you can
do to help ensure uptime in your PSAP.
Is your call-handling system georedundant?
Do your cloud systems support local
survivability? You have an uninterruptable
power supply, right? When did you last test
it? How about backups? Everyone runs
backups, but when was the last time you
tried a restore?

What PSAPs Need to Know
About the Future of Cybersecurity

Here are some key trends shaping the future of public safety cybersecurity.

Threat Intelligence Sharing

PSAPs can't operate as islands anymore.
Public safety agencies are starting

to collaborate with state and federal
cybersecurity organizations to share
real-time threat data and improve
response strategies. Federal agencies
like CISA and DHS are advocating
for more coordinated threat-sharing
across local, state, and national levels.
Real-time intelligence on attack
patterns and emerging threats will
become a cornerstone of defense, but
it requires active participation.

~
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Appoint a cybersecurity lead
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Regulatory Oversight Cloud Security Enhancements Quantum Computing and Data Encryption
We've mentioned that an increasing number of As more 9-1-1 centers transition to cloud- We want to leave you thinking about the NIST has been developing quantum-resistant
OU~U"0A~O0"A"%~<«U8%iA0U~U"UOI"<§ <ABORINGCHRI-atfdrms, new approaches impact of quantum computing. Encryption cryptographic algorithms through the
data protection laws. Application of these laws to security are critical for preventing plays a critical role in protecting data at rest Post-Quantum Cryptography (PQC)
regarding public safety and PSAPs varies from unauthorized access. Old approaches and data in motion. By converting sensitive standardization process, something they
state to state, as does enforcement. This report like air-gapping systems may no longer information into unreadable code, encryption kicked off in 2016. This may sound space
does not include a nationwide, 56-jurisdiction be effective. While cloud solutions offer ensures that even if data is intercepted, age-y, but we need to start thinking now
survey; we encourage you to familiarize yourself scalability and uptime, they also introduce it cannot be deciphered without the about moving the entire 9-1-1 ecosystem to
with which laws impact you and how. new security challenges, especially around appropriate decryption key. Emergency PQC in preparation for the inevitable use of
access control and data protection. communications commonly use Advanced guantum computing.

At the federal level, frameworks like the NIST Encryption Standards (AES) and Public
Cybersecurity Framework 2.0 and CISA guidelines N Key Infrastructure (PKI) to secure data. T —
are ingtrqu[i\(e b_L_Jt not mqndatc_)_ry. T_he\re are no B How to prepare: o . However, advances in guantum computing How to prepare:

%"OAAOAT"%~-U8"OA AOA%A%UAYT 8~ EAY A -SUAAAUYAQR 3, AOOA AOA are on the horizon that will effectively nullify prepare: N ) _
sectors — for example, PCI DSS (Payment Card A <Al -§~%<"AISUY¥ATAS - §<AO~ " current encryption standards. NA ]~pu"A8%e"%UAOOAA A"%<O0iUS

Industry Data Security Standard) or HIPAA. Cyber
incident reporting is on the horizon, perhaps as early
as 2026, that may impact public safety agencies.

A notable exception of current security obligations:
PSAPs that access the FBI's Criminal Justice
Information Services (CJIS) must comply with the
CJIS Security Policy to ensure the integrity and
security of FBI databases, motor vehicle records,
and other proprietary government data essential to
the effective operation and trustworthiness of
public safety operations. This includes elements
like mandatory training for personnel, background
checks, rigorous authentication protocols, and
periodic FBI audits.

In the best of all possible worlds, regulatory
obligations would focus on network protection
and risk mitigation rather than post hoc reporting
of incidents, which doesn’t impact 9-1-1 system
uptime or the overall safety of the community.
And one more thing: Even if cybersecurity risk
mitigation practices were mandatory, don’t
confuse compliance with security.

~

How to prepare:

A ~%+Ay"OAA]0A0UAO"NagO"%"3 A %"U¥A.0Aa00"%U-0Aa0"-A8%A
A ?2$+UBBM#O~OU0aUAO"D

NA aO’A~s&é~%c sA~<"OOAALUO
A "¥%<O0IUSAYEA~¥%ALAYSUAO 8§ NA #A--AIA?2*W]dOAA%%A8%iAO A,
A AOAC-Aa-US~0"+A060U"%ODA NA MAOUAISU¥A~I~5-"A*]Q<05"00

\ A &% AOOA~%+AA%Oa - U~%UOAU
A 8%ANa~-%Ua%UO~ "AOA-aU8A%C

-

Vendors Can Be the Attack Vector
Threat actors are targeting supply chains,
especially third-party vendors with

access to PSAP systems and data. Your
cybersecurity posture is only as strong as
your weakest partner.

I A consistent theme throughout this Report  has been how the modernization and evoluton of9-%1
How to prepare: systems brings advanced capabilities, while also changing how those systems are managed and

NA A%eacUAO" 2 -~OAAKLI-§~%<"A NA S"ia-~0-0A~00"00A~--A&"%ADOA AOA used, and how they interact with each other. Cybersecurity is no exception.  New systems and
A O"68" 10OA~Y -IA §"%U8 O0AI"~UAOTAUGDSABOND approaches come with new, and different, cybersecurity risks.
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As attackers become more sophisticated, a proactive, multi-layered defense strategy will
be essential to ensuring that 9-1-1 systems remain reliable, resilient, and secure. We should

N » » K1 A A~ . "3 . X ) . . .
A U¥"A"Nase #»UD view cybersecurity as an ecosystem, with interconnected layers of protection and proactive

NA -8i%Ae~0UUAU+~0ATO~<U8"OANAY¥AY%RBE" 00" s U0 " YA % U O measures that allow for a comprehensive approach to safeguarding sensitive information and
A "eA - 68%iA0U~%~0OA%AIEAXLANA - RBYODO~<UOD delivering service without interruption. This is a journey, not a destination.
\_ \_
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AND
LEGISLATION

#7¢70~-A0"ja-~USA%uAWAOQOI"<§ «~ . -OrEtAgiothar hand, Congress has given

regulation — plays a central role in the FCC broad authority to adopt 9-1-1
advancing 9-1-1, and the FCC has been policies to establish baseline availability
active on 9-1-1 issues over the last and reliability requirements, and that’s
several years to an unprecedented level. what we're focusing on here. This
Public safety initiatives are generally bifurcated approach to 9-1-1 regulation
less controversial than, say, the Universal allows states to tailor systems to their
Service Fund, or robocalls, or broadband O17<8 <A%”"+OEASaAUASUA~-OAAO"~U
mapping. There is often bipartisan challenges for nationwide standardization
agreement among the FCC commissioners and technological advancement. This

on the broad outlines of regulating 9-1-1 is becoming more of an issue with the
services and reliability. Public safety policy, transition to NG9-1-1 and the subsequent
especially regarding 9-1-1, moves forward emergence of new capabilities.

even during contentious political times.
For the most part, recent FCC actions will

A word about the states. Clearly, states dramatically improve 9-1-1 availability

and localities have the authority to regulate and performance. We discussed several
public safety and 9-1-1 services in their policy actions taken over the last couple
jurisdiction. States and localities also have of years in detail earlier in this report; here
primary responsibility for 9-1-1 systems we direct your attention to the regulatory
and operations, and most operational posture.

funding and governance happens at the

state and/or local level. This gives states

O8i%8 «<~%UA8Y% a"%<"AAE"OA¥AIA"%L"0O{"%<0A
communications systems operate within

their borders.
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911 HAS EVOLVED WITH TECHNOLOGY,
DRIVEN BY LAW AND REGULATION

NG9-1-1 Transition Order

This FCC action, which is accelerating NG9-1-1 The FCC adopted the framework in July 2024,
"T-A0%"%HUEASOASHUAAAOAES TIAUY AVBANEADR AB %+ 380 % «"ATS§U¥A~Aa+U#
9-1-1 regulatory action in over a decade. request for NG9-1-1 service is now required.
To give you some perspective, Intrado OSPs are responsible for the cost of bringing
iOAU"AAAO0OA OOUASAO8%"OO0A~-0DOA AGBZLR+BAUAN~LAELUOU~U"Aa
25 years ago and started working on IAS8%LUEDAT¥8«¥ASOAI¥~UAI"Ac~--AUY
NG9-1-1 in the mid-2000s. interconnection. PSAPs bear the cost of bringing

UO~ <A OA%LAU¥"ATA83%UAA A8%U"O
Progress in public safety can move slowly to the PSAP. (We discussed the framework
for several reasons: the need to identify in more detail in the NG9-1-1 section.) The
funding and develop standards; the slow FCC did not address funding for state/local
pace of policy adoption; and the need to deployments, as it does not have funding to
exercise due caution when public safety is dole out. That remains, for the time being,
at stake. the states’ responsibility.
NG9-1-1 has been no exception. There While the overall framework addressed
<:"~0 -0A¥~AS""¥A~AOE|%E <~ ¥ Ddstissues, Bothddie Beginning to emerge
NG9-1-1 deployment before the FCC issued that require resolution. Much of this can
a framework, but reaching end-to-end be addressed by speaking directly with
?$+U#U#A8%AU¥"AaDWDAW A § % «thew83halfle ECC-st&ffahA prEpaked the
industry’s vision of replacing antiquated framework. As the process gathers steam,
legacy infrastructure — was not going to it's possible that, at some point, one or more
happen without the FCC establishing some issues will arise that require more formal
ground rules. <-~08 «<~USA%UDAWAL"AAA-*AS"A~e+C

new rulemaking on NG9-1-1 Reliability that
the FCC recently initiated.

Impact of Regulation and Legislation 95
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Supplemental Coverage
from Space

SCS is a technological development
equivalent to NG9-1-1. Correction: it's

bigger. In fact, SCS is a Holy Grail moment.

Providers and technologists have long
searched for ways to bring ubiquitous
coverage to un/underserved locations
across the globe using every day,
off-the-shelf smartphones. SCS will
help achieve that goal.

To refresh your memory, the impact of SCS
on emergency response is twofold: PSAPs
will be able to receive calls from new,
possibly remote, locations, and emergency
responders will be able to receive
information from 9-1-1 callers in remote
areas more quickly and with better location

J¥"A%LAOUAOS %8 «~%UASO0Aa"AISU¥AUY"O"A

application/lease packages is not 9-1-1,
but rather the potential for satellite
operations over terrestrial license
frequencies to interfere with other
satellite operations. As we see it, this is
the primary reason it took as long as it did

AOAU¥"A# AUAA-~TTOAE”"AU¥"A OOUAT~cu~j”"A

of SCS authorizations, which was for the
SpaceX/T-Mobile venture. Interference
potential continues to be debated at the
FCC because at least one satellite operator
claims the interference would harm their
operations.

With respect to 9-1-1 over SCS, the March
2024 FCC order adopting an SCS scheme

e~U~EAT¥8<¥AA4 - AD8{%8 «~%U . oiAchudddnA itetim rule for 9-1-1 over SCS

search and rescue abilities.

~

Without going too far down the
rabbit hole, enabling SCS had a lot
of moving parts from a regulatory
standpoint. Doing so required the
FCC to create connective tissue
between satellite and mobile
wireless regulatory schemes.

\_

The FCC’s March 2024 order adopting
rules for SCS laid out three key actions.
First, the satellite operator must apply
to modify its space station license(s) to
allow operation on terrestrial frequencies.
Then the satellite and the CMRS provider

requiring requests for assistance from
9-1-1 to be routed to a text-enabled PSAP
(based on location available from the
handset) or to a nationwide call center,
such as Intrado’s ECRC. The decision to
adopt a permanent rule for 9-1-1 over SCS
is pending. Satellite and CMRS providers
agree that it's too early to make any
changes because the service is in its
infancy, and many deployment decisions
that could affect how 9-1-1 is delivered
have not yet been made. So far, this view
is winning the day. We are comfortable
saying, with a healthy dose of caution, that
the FCC does not appear to be in a rush

Location-Based Routing

This is a case where commercial usage
truly drove the regulation, as opposed to
the regulation driving commercial usage.

By the time the FCC issued its January 2024
order requiring wireless providers to deploy
LBR, the three major wireless providers had
already initiated — or had plans to initiate

— LBR. The deadline for them to deploy LBR

UAAY%~P"A %~-Ae"<808A%LOAA%LAUY¥EOAY~UU”O A has passed; non-nationwide providers are

time soon.
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satellite provider leases spectrum from
the terrestrial wireless provider. Finally,
the wireless provider must apply for a
blanket earth station license covering
all its terrestrial devices that will be
transmitting or receiving from the Earth
station. The whole process is subject to
public comment before the FCC will grant
authority for the providers to offer the
service.

obligated to implement LBR by May 2026.

By using device location to route calls,

as opposed to cell tower location, LBR
reduces response times and incidents of
misrouted 9-1-1 calls. This idea is not new;
in fact, Intrado started building LBR into
our systems 15 years ago. The evolution of
the smartphone made this possible. The
public safety sector voiced its support to
the FCC; nationwide wireless providers
were already headed down that path.

Impact of Regulation and Legislation
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“AUS «~USALAO" §%"A1~0 A% A U RSt e sedayed agjitbegome availaplc_a,_ Actually, this deserves attention because
well, prompting the FCC to re-examine but no later than two hours after the initial o _ ofinaction —on the part of entities that
those rules. Public safety’s concerns %AU8 «~USA%DAEWPOAY%~0AY.~n"Aa~-U"0 % ~U 8§ é&dré not complying with the rules and, in our
were that they were not receiving timely ~00~3%|"%"% U_ ObAISBU¥APW POEAiI¥8«¥A%8i¥UA humble opinion, inaction from the FCC. Based on what we see out in the
%HAUS ~USA%UOEA~%-AU¥"A%A U §aEINE DRGERHI 6itperQBPs or PSAPS wild, compliance levels are low.
did receive did not provide actionable — but with 5,700+ PSAPs nationwide, such Kari's Law and RAY BAUM'S Act are statutes Our,research covering several
information. OSPs argued vociferously arrangements might be unwieldy to execute. that create obligations for entities to sectors shows that iust over 60%
~i~8%OUAU¥YO""AOI"<§ <ATOATAO"A¥~3%"OF ensure that any multi-line telephone N : °
In addition, C9-1-1SPs and OSPs are system permits direct dialing of 9-1-1 of entities that should be complying
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information for the 9-1-1 special facilities including where to locate the caller within — that they are already doing so.
« Turning every service outage [PSAPs] in their service area to ensure the building; and ensures that someone A surprising number do not plan
into a 9-1-1 outage that required that every potentially affected 9-1-1 associated with the entity is aware that a to comply until forced. To date,
notifying PSAPs; special facility can receive notice about o 9-1-1 call has been placed. however, the FCC has not announced
AaU~i"OAU¥~UATAU"%US~--0A~ "<UAU¥"%DbA any actions to enforce compliance
- And requiring every provider to The FCC declined to articulate what o i These obligations apply to just about every with these rules
maintain a PSAP contact list, as aOl"«<8~-A*8-8("%<"bA%"~%OAYS"0A%%A<8U8% A type of entity — business, government, '
opposed to requiring the FCC a law dictionary), but did say that PSAPs O¥AA EA%A%IOA UOAWAU¥~UA
to create one. must verify contacts at least annually and ) o __an MLTS. Both laws are forward-looking,
a~«U8eé"-0AO0""ubAUAA«AY: O%2AU¥"A8% AO?Y2~U S8 AyitlthBre are circumstances where older
What emerged is a rubric that nobody likes. including escalating within the PSAP or to systems or equipment are obligated to Hence our statement about inaction —
the state 9-1-1 Authority, if necessary. AT - 0A~%ALAUAA;O~%e+ ~U¥"O" LA won't be news to anyone at the
In November 2022, the FCC updated its _ FCC who might read this. In fact, we've
rules regarding how and when PSAPs are Itis not an understatement to say that The FCC adopted rules in 2019 to implement suggested that providing an advisory
%AUS "AA AAAU~["ODA]¥"A%"iAO NORIPS spent HiHjons of dollars to these two laws. The rules are complicated, AOU~U"%"%UAAOA~O8§ «~USA%AA A
the time frame for notifying PSAPs of comply with these rules, which they have especially for entities that are not used (confusing) rules might go a long way
AaU~i"OAU¥~UAalAU" %08~ -0A~ Nnaydeden alishol gilesthey would like to parsing FCC rules, and the compliance toward improving 9-1-1.
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TOAE8+"OODAY +U#U#WPZA~%+AE \RPBT foyIse., [QVisgafeviSe). Meanwhile, say that full compliance has been required The possibility of low compliance levels
MSS operators. PSAPs began complaining about the . . .. .since January 2022. has the attention of Congress, at least
08i%8§ <~%UA§%<_O"~O"_A§%AAaU~ i"A¥%AU8 <~U8A%OA insofar as several House and Senate bills
and the low level of detail includedin -~~~ ) R It's notably unusual for the FCC to be in a over the last few years have included a call
U¥"A8%8U8~-A%AUS ~USA%OEA"E"%AS" AO”AEWRifon of adopting and enforcing rules for an FCC Inspector General report on
compliance was required on April 15, that apply to such a broad swath of both compliance with Kari’s Law and RAY BAUM'S
2025. Early in 2025, NENA, NASNA, and -~~~ the private and public sectors. The FCC Act. It's hard to predict whether those
P EA3A§3/4_U OA e A~AAYCTUAT~-I"OATEU¥A is monitoring compliance through its bills might become law at this particular
the FCC suggesting that there should complaint processes. Kari’'s Law provides moment in our nation’s history.
be a dashboard for all of this; that PSAP AOA %"OAA AATAUAA #"E"""Ai"OA+~0A AOA
participation should be voluntary; and that non-compliance; RAY BAUM'S Act includes
providers should pay for it. Yin and yang. % OAA AATAUAA #"E"""EAISUYA, '"""A ADA"~<¥A

additional day of non-compliance. Beyond
monetary forfeiture, enforcement actions
from the FCC often involve measures to
ensure that 9-1-1 is available and reliable to
anyone using the entity’s MLTS system.



It may come as a surprise, or maybe not, that even in a highly deregulatory environment,
there are new regulatory proposals on the table at the FCC that will impact 9-1-1.
Remember what we said earlier about public safety being a high priority where
bipartisan consensus is achievable.

NG9-1-1 Reliability

Hot on the heels of the NG9-1-1 Transition
Order, the FCC has proposed rules on

An additional highlight of these proposals

would modify the decade-old9 -1 1 reliability

Location Accuracy

It is no surprise that FCC Chairman Brendan
Carr has started a review of the location

NG9-1 #A0"-§~S58 - §UOEADReb®MsAa?$+<"0 U8 «(~USA%LATOAOOASYA~%LA~UU"%ITUAUA Accuracy rules. He signaled his desire to

improve reliability and interoperability and
components and support the interoperability to minimize burdens on service providers.
needed to seamlessly transfer 9-1-1 calls This is juxtaposed with a proposal to
~¥%eAe~U~A OALAAYLAZ"UIAO pARRAK 9-LBALMSDIEs hotobtain reliability
The FCC considers this the next step
toward fulfilling its commitment to from NGCSPs, so they can more easily
facilitate the NG9-1-1 transition and avoid access information to assess reliability and
inadvertent vulnerabilities in critical public interoperability.

safety networks.

must safeguard the reliability of critical

Public record development on these
To account for the transition from legacy proposals will begin after the FCC publishes
9-1-1 to NG9-1-1, the FCC proposes to the document in the Federal Register,
BAe8 OAU¥"A«” %4 8USA%AA Aac<A avhihcautdhappgmany day (and may
0"068<«"ATOAEE-"ObAUAAODIT <8 0A el hay&hapigenedily #he time you're
«~1~S58-8U8"0OA~0OAa a%<«U§A¥%~ - Acadiagthkis).-InBuUD d@pimian, the most likely
A A?$+UH#U#A" - "% "% UOGAY%A+§ 0Ab¥enbria is-tBadthelbulk of the record will
O0"088<"bAUAA~APW PAAOAAUY¥”O he-subitted Byl padrDay2028. It's tricky
%"~ OGA~YeA~se A 6"A%"1A?S$+ UtbUcorecas! Riren the FCC might act.
«~U"iAO8"OAUAAa<AE”OASAUY¥AU ¥wWe'ra hepingtheyAgive the NG9-1-1
network gap between OSPs and state and process adopted in the 2024 Transition
local governments and the increasingly Order a little time to percolate before
interstate and interlinked nature of taking action to adopt reliability and
?$+U#U#A ~<§-8U8"ODbA interoperability rules.

~

If these proposals become rules,
the scope of 9- 1- 1 regulation would
expand to include many entities
that have not been regulated in
the 9-1-1 space before.

\_

revisit these rules in several speeches before
he became chairman. The underlying goal
of these proposals is to make location
information more valuable and actionable

~%+A8%U"OAT"O~S8-8U0AOU8 «~U8A¥%OA-80"«lbr®8APs and emergency responders.

Their focus of the proposals is to strengthen
the vertical location/z-axis accuracy
requirements by requiring CMRS providers to
deliver vertical location information to PSAPSs
in more actionable formats and to increase
the number of wireless 9-1-1 calls that
include dispatchable location information (as
opposed to coordinate-based information).

Remember the ellipsoid we mentioned in
the section on location technologies?
The FCC'’s proposals would change location

Cyber Incident Reporting

The Cyber Incident Reporting for Critical

Infrastructure Act of 2022 instructs CISA

to adopt rules for cyber incident reporting

(both network-affecting incidents and

paid ransoms) from entities in 16 critical

sectors, including the communications

sector, by September 2025. The proposals

that emerged from CISA mid-2024 were

largely panned by the industry as overly
burdensome, not focusing on the right

things, and not in harmony with cyber

reporting obligations already in place

from other agencies. We mention this here
S"«~a0"AU¥"A %~-AOa-"OEAI¥"%"&"0
adopted, may affect a number of entities

in the 9-1-1 space, including state entities

and perhaps even PSAPs. We can't predict
i¥~UAU¥"A %~-A0a-"OAI8--A-AApA-8§
they might be issued, except to say that

if they are issued by late 2025, reporting

~<<ca0~<0A0a-"OAUAAD" - 0AAYAaY"§ | Ydbigatbhs déuldstarsir 2026.
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There are some challenges with this, and
we think it's a step backward. We’'ll say
more about this in the public record of
the rulemaking.

The FCC is also reviewing how to improve
horizontal location information and location
accuracy for text-to-9-1-1, along with
tweaking reporting requirements and
cleaning up the location accuracy rules to
eliminate those that are obsolete. Again,
hard to predict the timing of the FCC’s

<A¥%0O8+"O~U8A%AA A %~-A0Oa-"ODAEAOAWI§«"0AW"%O"A

is that the FCC is unlikely to act by the end of
2025, but perhaps not long after that.



Both federal and state legislation factor prominently in enhancing 9-1-1 availability. We wish
we could point to federal legislation to fund the rest of the NG9-1-1 transition, but again, our
sense is that legislators need updated cost estimates for the transition before a funding path

<~¥%AS"A8*"% U8 "+ DA

This is not to say that there is nothing on the table with respect to 9-1-1. Here are some of the

bills we're watching closely:

9-1-1 SAVES Act
(H.R. 637) (Federal)

It makes sense to start with the 9-1-1
Supporting Accurate Views of Emergency
Services Act of 2025, which we referenced
in the Industry Overview. This bipartisan
legislation was introduced in January 2025
by Rep. Norma Torres (D-CA) — the only
former 9-1-1 telecommunicator in Congress
— and Rep. Brian Fitzpatrick (R-PA). It's
intended to improve the life of 9-1-1

U"-"<A1/21/za%§<~UAOOAéOAO"Na§0§\VAiASJ’¥<TAEO§S/AAU¥"A# AUAA¥A . «ATaS-8§<A

of Management and Budget to reclassify

response and lifesaving role that 9-1-1
telecommunicators play in emergency
services and, among other things, lead
to increased salaries, access to more
advanced training, and additional health
services, including mental health. There is
tremendous support for this change
from key public safety organizations.
The bill is under consideration in the
House Education & the Workforce
Committee.

Enhancing First Response Act
(S. 725) (Federal)

Also bipartisan, the Enhancing First Response
Act was introduced in February 2025 by
Senators Amy Klobuchar (D-MN) and Marsha
Blackburn (R-TN) and includes the Senate
counterpart for the House 9-1-1 SAVES Act.
It addresses three issues not covered in

the House version at this time, including:

.o A

Cybersecurity Information

Sharing Extension Act
(S. 1337) (Federal)

This is a short bill with a big impact. The Act
would reauthorize through 2035 the current
threat information-sharing environment
between industry and government that,
for the past 10 years, has helped address
rapidly evolving cybersecurity threats.
Current law has been instrumental in
creating a collaborative environment

for voluntary sharing of cybersecurity

A ¥"~08%{OA~%-A800a"A~+-8U8A%~ AO"TAOU Qifieat indicators — such as software
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The Enhancing First Response Act was
recently approved by the Senate Commerce,
Science & Transportation Committee and
awaits consideration by the full Senate.

addresses — to prevent attacks from
cybercriminals and nation-state actors.

Major industry groups such as USTelecom,
the U.S. Chamber of Commerce, and the
Bank Policy Institute strongly support
reauthorizing the information-sharing
regime — and so do we. Allowing this

our nation’s cybersecurity
ecosystem across all critical infrastructure
sectors. We have discussed our view
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encourage others who recognize the value
of these public-private partnerships to do
the same.

ALYSSA Act (H.R. 1524) (Federal)
and ALYSSA'’s Law (state)

This is about school safety. Alyssa Alhadeff
was one of the students murdered at
Marjory Stoneman Douglas High School

in Parkland, Florida, on February 14, 2018.
Soon after, her parents launched a
nationwide movement to require schools

to implement silent panic alarms to reduce
emergency response times in life-threatening
situations. As Lori Alhadeff, Alyssa’s mother,
O~00OEAa]8%"'88 "DbA

At the federal level, Reps. Josh Gottheimer
(D-NJ), Jared Moskowitz (D-FL), Tony
Gonzales (R-TX), and Don Davis (D-NC)
are the primary sponsors of the bipartisan
Alyssa’s Legacy Youth in Schools Safety Alert
(ALYSSA) Act. The bill does not identify

O17<8 <A a%+8%iA AOAU¥"0O"AaljO~

rather incentivizes K-12 schools to adopt
silent panic alarm technology to improve
school safety by making it a condition to
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Secondary Education Act. The ALYSSA Act
is under consideration in the House
Education & the Workforce Committee.
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number of states have enacted ALYSSA's
Law, which includes the same requirement
for silent panic alarms. In fact, the real
momentum for these laws is in the states.
Eleven have adopted a version of Alyssa’s Law
(Connecticut, Florida, Georgia, New Jersey,
New York, Oklahoma, Oregon, Texas,
Tennessee, Utah, and Washington), while
nearly a dozen more are considering similar
legislation.

Impact of Regulation and Legislation 103
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This wraps up the 2025 Intrado State of the 9-1-1 Industry Report.
Thanks for sticking with us. If you have any questions about anything
we’ve said here, please reach out. We could talk about this stuff all day.

Congress FCC

9-1-1 Telecommunicators

Enact the 9-1-1 SAVES Act.

NG9-1-1

Authorize either NHTSA, NTIA, or the
FCC to collect data on the status of
NG9-1-1 deployment and produce an
estimate of the cost to complete
end-to-end nationwide deployment

as a precursor to support funding the
remainder of the NG9-1-1 transition.

Cybersecurity

* Enact the Cybersecurity Information
Sharing Extension Act.

e Clarify authority for the FCC (or another
federal agency with oversight of and
expertise in telecommunications) to
require communications service
providers to maintain cyber risk
mitigation plans and meet minimum
security requirements.

School Safety
Enact a federal ALYSSA Act to require

NG9-1-1

Ensure that TDM circuits remain
available during the transition in the
areas of the country where RLECs
claim they are not yet capable of

O0"%8%iA+U#U#AUO~ <A8¥%AW*PD

Enterprise 9-1-1

Clarify the application of Kari's Law
and RAY BAUM’s Act.

Text-to-9-1-1

Promote consumer awareness of the
availability of text-to-9-1-1.

State and Local Governments

Enact more ALYSSA's Laws to ensure
that schools are making hard security
improvements, such as silent panic
alarms connected to 9-1-1, to reduce
emergency response times and
consider extending this to other

0"<ca08U0AaT{O~+"OEAQDI"«§ «~-.0Agexty,as A workplace safety

panic alarms, in K-12.

measure.

NG9-1-1 adoption is moving forward,
though slowly. The FCC’s NG9-1-1
Transition Order is providing needed
structure, though some additional
clarity regarding the FCC'’s intent might
be necessary with respect to a few
issues. Federal funding will likely be
necessary to achieve end-to-end
NG9-1-1 in the U.S.

PSAPs are starting to address
cybersecurity, but adequate
cybersecurity defenses remain a
challenge, and more PSAPs need to
take action to protect their systems.
The advent of quantum computing
poses a threat to the entire 9-1-1
ecosystem.

Supplemental Coverage from Space
is transforming the availability of
9-1-1 over satellite.

Al tools are increasingly available to
PSAPs and could address a number of
current challenges.

More PSAPs are making the move to
cloud call-handling and away from
traditional, on-premises solutions.

9-1-1 requests for assistance are
originating from a wider range of
devices and contexts, such as
smartwatches, automobile crash
scenes, and other loT devices.

The federal 9-1-1 SAVES Act will
recognize the true nature of 9-1-1 work
and workers.

The ALYSSA’'s Law movement is
resulting in more K-12 schools
implementing solutions such as

silent panic alarms to get help faster,
and states and localities are beginning
to apply this type of solution also

as a more general workplace safety
measure.
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Conclusion (continued)

Looking ahead, we hope in the 2026
Intrado State of the 9-1-1 Industry
Report to report progress on NG9-1-1
deployments; federal funding and
legislation, including passage of the
9-1-1 SAVES Act and the federal
ALYSSA Act; increased availability
of 9-1-1 over satellite; greater PSAP
deployment and use of text-to-9-1-1;
advances in cybersecurity protection for
PSAPs; and better staff recruitment
and retention at PSAPs.
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CEO Message

| have built my career on driving innovation at leading tech companies,
and one thing | have learned over the years is that people are our
most important resource — and at Intrado, we have the best,
brightest, and most experienced team in the industry. These are
people who hold among them over 100 key patents in public safety
communications. These are people who create the standards
others use to build their products and their networks. I've worked

in telecommunications companies before, but public safety
communications are different, and Intrado is special.

Intradoans are motivated by the mission to ensure that, when you
dial or text 9-1-1 . . . or your smartwatch detects a bad fall . . . or your
home alarm system goes off in the middle of the night . . . that your
need for help reaches the right person in the right place to get to
you quickly.

| want to thank these innovators and trail blazers — especially our
primary authors, John Snapp and Lauren Kravetz — along with
everyone at Intrado who contributed to this report. You can see
from the Acknowledgements at left that this has been a team effort.

| also want to recognize and thank our nation’s everyday heroes,
our 9-1-1 telecommunicators. Over the last year, | have had the
opportunity to meet, shake hands with, and convey my personal
thanks to them. | hope you will, too.

Thank you again for reading our State of the 9-1-1 Industry Report.

¥inTRADO etk Gae

Always there in an emergency M att Cal’te I’, C EO






