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Deadline Set for NextGen911 
Upgrade and How that Impacts the 
GIS Community
Sandi Stroud, Public Safety GIS National Director, Michael Baker International 
Kathrine Cargo, GISP, ENP, GIS/Mapping Coordinator, Orleans Parish Communication District

A new coalition of industry 
leaders in the 911 field — 
National Emergency Number 
Association (NENA), the Na-
tional Association of State 911 
Administrators (NASNA), and 
the Industry Council for Emer-
gency Response Technologies 
(iCERT) —announced its 
formation on February 23, 
2016. Named the NG911 
Now Coalition, their mis-
sion is to “promote an ac-
celerated implementation 
of NG911 throughout the 
nation”1 by addressing the 
advancement of upgrading 
the nation’s legacy 911 sys-
tem to Next Generation 911 
(NG9-1-1) IP-based technol-
ogy. NG9-1-1 is an emerging 
technology that has been 
slowly adopted since the 
first draft architecture docu-
ment was released by NENA 
in 20112. While this defined 
end-state has been tested, 

1  (NG911 NOW Coalition, 2016)
2  (National Emergency Number Association (NENA) 
Technical Committee Chairs, 2011)

there is still not a fully func-
tional end-to-end NG911 
system in operation today. 
One of the primary reasons 
for this is the need to pro-
cure the new system while 
also maintaining the legacy 
system with the costs solely 
burdened on the shoulders 
of the individual 911 call 
centers (or public safety an-
swering points, PSAPs) who 
rely on 911 tax surcharge 
revenues and municipal/
county budget allocations to 
sustain operational expen-
ditures.

This coalition has begun 
this acceleration of adopting 
the new technology by 
defining a deadline for 
a complete 56 state and 
territory transfer to the new 
system by 2020. This “line 
in the sand” is supported by 
FCC Chair Tom Wheeler and 
will enable him to push for 
federal involvement in this 
upgrade via identification 
of funding streams. In a 

recently published FCC 
report on PSAP architecture, 
it was detailed that the 
agency anticipates to set 
aside $2-3 billion from the 
proceeds of an upcoming 
spectrum auction to support 
the state and PSAPs in 
making this technology 
upgrade. This would align 
with an anticipated state 

match grant program, 
similar to what was rolled 
out for the FirstNet initiative.

You may be asking 
yourself why this is of 
importance to the broader 
GIS community. The NG9-1-
1 architecture places locally 
authoritative GIS data front 
and center in the mission 

You may be asking yourself 

why this is of importance to 

the broader GIS community. 



critical workflow of determining which PSAP every 911 call 
should be sent to. The NENA defined NG9-1-1 architecture 
had to make several assumptions in order for this end-state to 
be fully realized. In regards to GIS, the assumption was made 
that 9-1-1 authorities have accurate and complete GIS systems, 
which are used to provision the LVF and ECRF. A change to the 
9-1-1 Authority’s GIS system automatically propagates to the 
ECRF and LVF and immediately affects routing.3

Further, in addition to having an accurate and complete 
system, each primary PSAP would require a footprint of 
this data for their response extent and any PSAP they share 
a boundary with. The impact accelerating the 911 system 
upgrade will have on the GIS community is unlike any 
other business process spatial data has supported in the 
past. There are gaps in knowledge both to the GIS and 
PSAP stakeholder community as to the effort and amount 
of resources that will be needed in order for the data to be 
elevated to meet the NG9-1-1 requirements. Lastly, while 
there are GIS standards and guidance documents being 
authored by NENA, it is likely they won’t be published 
before 2017. 

Location data in E911
The current 911 systems run on a legacy network originally 
built for landlines only. As the use of cellular phones in-
creased, several “band aid” system upgrades took place to 
accommodate locating the 911 caller on a wireless device. In 
this legacy system, the location data used to identify which 
PSAP to send the 911 call are flat databases maintained by 
the telephone service provider. The master street address 
guide (MSAG) and the automatic location identification 
(ALI) databases are similar to your GIS centerline and ad-
dress point files. They are solely used in the E911 call routing 
workflow to identify the location of the 911 caller and route 

that call to the correct PSAP. If GIS data is used in an E911 
environment, it’s primarily found in 911 map visualization 
software or computer aided dispatch systems (CAD) that re-
cord the information about each incoming call.

While the function of the MSAG will be replaced by a 
suite of required GIS data layers (centerlines, PSAP boundary, 
and emergency services boundaries) upon first glance, 
the MSAG contains much of the same data as the road 

3  (National Emergency Number Association (NENA) Technical Committee Chairs, 2011, p. 15)

centerlines. The ALI database is simply the landline customer 
database for the service provider; before the cellular boom 
this database would have been like the attribute table of the 
address point database. In that these location databases that 
have held the liability of ensuring the 911 calls get to the 
correct PSAP will be replaced with locally authoritative GIS 
data, one of the major data quality validation process each 
GIS stakeholder will need to do is a synchronization of the 
MSAG and ALI with the GIS data.4

Location Data in NG9-1-1: The Emergency Call Routing 
Function (ECRF) and the Location Validation Function (LVF)
The ECRF and the LVF are the primary core components 
that make up part of the NG9-1-1 call routing network- the 
ESInet. These components leverage the GIS data required 
to support the workflow that routs the 911 call to the PSAP. 
The purpose of the LVF is to provide a pre-geovalidation of 
any location that could transmit a 911 call. For example, a 
landline telephone provider would geo-verify a new cus-
tomer account location with the LVF when initiating service. 
The ECRF leverages the same GIS data as the LVF, but is used 
in an emergency workflow and helps identify based upon 
the location of the caller the PSAP that the call is supposed 
to be routed to.

At the time of this printing, the draft NG9-1-1 GIS Data 
Model details the required and strongly recommended GIS 
data layers that will support the functions of the ECRF and 
the LVF. 

Required
• Road Centerlines
• PSAP Boundary
• Emergency Service Boundaries (this includes separate 

layers for Law, Fire, and Emergency Medical Service 
(EMS))

Strongly Recommended 
• Street Name Alias Table
• Site/Structure Address Points 
• Landmark Name Part Table
• Complete Landmark Name Alias Table
• States or Equivalents
• Counties or Equivalents
• Incorporated Municipality Boundary
• Unincorporated Community Boundary
• Neighborhood Community Boundary

Impactful to these requirements is the spatial footprint 
required and update requirements that have been 
published. To support the 911 call routing needs of any one 
PSAP with the ECRF and LVF workflows, a spatial footprint of 
required and/or strongly recommended data will be needed 

4  (National Emergency Number Association (NENA), 2009)
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for the extent of that PSAP boundary and any PSAP they 
share a boundary with. Gaps or overlaps between these 
boundary files, duplicate centerline ranges or centerlines 
not synchronized with the MSAG could result in a 911 call 
being routed to the wrong PSAP.As these data anomalies are 
identified and reported to the PSAP, a just published NENA 
requirements document details that GIS errors should be 
corrected and updated into the data provisioned to the ECRF 
and LVF within 3 business days.5

Getting GIS Ready to Support NG9-1-1
While the impacts of the high-level details above may 

be overwhelming, there are several first steps any GIS 
stakeholder at the local level can take now.
• Outreach to PSAP stakeholder
• Education
• Connect with GIS peers from neighboring jurisdictions

Outreach to PSAP Stakeholder
The first thing any GIS stakeholder who doesn’t know where 
their PSAP is in the process of upgrading to NG9-1-1 is to 
reach out and ask. In many localities, the GIS departments 
may support the PSAP at various levels but it is key to ask 
pointedly about the status of upgrading to the new network 
environment. Many PSAP stakeholders are focused on their 
internal software upgrade requirements (NG9-1-1 compliant 
CAD systems for example) but this is not the same as the 
NG9-1-1 core components, ECRF and LVF, that make up the 
ESInet which routes the 911 call to the PSAP.

Understanding what the transition plan is (if there is 
one) will help the GIS stakeholder map out next steps.

Education
URISA does offer a NG9-1-1 and the GIS Workflow half-day 
workshop that can be licensed that does dive deeper into 
the technical requirements on this subject. On the web, 
there is a wealth of vendor published white papers and pre-
sentation slide shows that will help also understand further 
the GIS requirements of this business process. If your state 
has a GIS and/or 911 division, they are also potentially a 
good first stop in searching for more information.

Connect with GIS Peers from Neighboring Jurisdictions
Your GIS peers in neighboring jurisdictions may also have 
some information on next steps. Further, it will be key to 
begin the collaboration process sooner than later as at some 
point you will need to begin working on rolling your dispa-
rate GIS data into regional footprints and resolve topology 
issues associated with boundaries and centerlines.

For more information, contact Sandi Stroud (Sandi.Stroud@
mbakerintl.com) or Kathrine Cargo (KCargo@911nola.org)

5  (National Emergency Number Association, 2016, p. 15)

URISA Board Member Kevin Mickey Named Chair of 
the National Institute of Building Sciences Multihazard 
Mitigation Council
The Polis Center at IUPUI, a unit of the 
IU School of Liberal Arts, is pleased to 
announce that Kevin Mickey, Director 
of Geospatial Technology Education, 
has been named Chair of the National 
Institute of Building Sciences Multihaz-
ard Mitigation Council (MMC).

The MMC is one of several integral 
security and disaster preparedness programs of the 
National Institute of Building Sciences. It aims to reduce 
the total losses associated with natural and other hazards 
by fostering and promoting consistent and improved 
multihazard risk mitigation strategies, guidelines, practices, 
and related efforts. The Council is governed by an elected 
board of directors comprised of nationally-recognized 
leaders from both private and nonprofit sectors.

Mickey, who also serves on the Board of Directors of 
the Urban & Regional Information Systems Association 
(URISA), said, “The MMC brings together a wide range of 
researchers and practitioners who collaborate to identify 
best practices that can reduce the considerable social and 
economic impacts of hazards. Its work to make our nation 
more resilient to these hazards perfectly aligns with the 
mission of the university.”

Dr. David Bodenhamer, Executive Director of The 
Polis Center, said “Kevin is a key member of the Polis 
Center team and is very knowledgeable about emergency 
management, disaster mitigation, and geospatial tools 
and applications. He has more than 25 years of experience 
in working with multiple federal agencies including the 
Federal Emergency Management Agency (FEMA), the 
Department of Labor, the Department of Housing & Urban 
Development, Geological Survey, the National Library of 
Medicine, and many other state and local government, 
private sector, academic and nonprofit entities. We are 
pleased that he now will be making even more significant 
contributions to an important national priority.”

The Polis Center at IUPUI, a unit of the IU School of Liberal 
Arts, was established in 1989 to link two types of expertise—
academic and practical—for the benefit of communities in 
Indiana and elsewhere. It specializes in providing place-based 
research tools to transform data into usable information for more 
effective local decision-making. The Polis Center also offers online 
tools such as the SAVI community information system (http://
www.savi.org/) to help nonprofits, academia, government, 
and health organizations assess trends and conditions, identify 
service gaps, and better target areas of concern based on the 
social, economic and other demographic realities in more than 
2,000 Central Indiana communities. The Polis Center is deeply 
committed to the development of partnerships and the practical 
use of advanced technologies. Its collaborative and entrepreneurial 
nature results in a unique and diverse range of applied projects to 
strengthen communities in Indiana and beyond.
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