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Executive Summary 

To guide the creation, coordination, and implementation of geospatial data for Next Generation 9-1-1 
(NG9-1-1), the Arizona Department of Administration (ADOA) Arizona 9-1-1 Program (Program) 
commissioned an NG9-1-1 Geographic Information System (GIS) Strategic Plan. This strategic plan 
provides the framework to assemble a state-level GIS program focused on meeting the needs of the public 
safety community in Arizona. 
 

 
The Arizona 9-1-1 community is mostly organized by county. Each county contains multiple public safety 
answering points (PSAPs) organized into a 9-1-1 system. The State is migrating its 18 9-1-1 systems, 
comprised of 81 PSAPs, from legacy 9-1-1 technology to NG9-1-1, and plays a critical role in developing 
the implementation path and final NG9-1-1 architecture for Arizona. This migration involves many 
components of the 9-1-1 system that can either be migrated in tandem or individually. This strategic plan 
focuses on the foundational geospatial components of the NG9-1-1 system, primarily Next Generation 
Core Services (NGCS). 
 
Geospatial data provides the foundation for NG9-1-1 systems. Call routing in the existing 9-1-1 
environment is performed through tabular data referencing with no dynamic location capabilities. The 
geospatial data and query capabilities of GIS enable highly accurate and dynamic call routing and are 
critical components of a NG9-1-1 system. In fact, core functionalities such as call routing and location 
validation occur in the NGCS and rely completely on geospatial processes in an NG9-1-1 environment. 
NG9-1-1 systems also enable PSAPs to failover 9-1-1 calls and related data to a neighboring 9-1-1 
center—even one in another state. Therefore, coordinating Arizona’s geospatial data with neighboring 
jurisdictions in California, Nevada, Utah, Colorado, New Mexico, and Mexico is paramount to the success 
of Arizona’s NG9-1-1 system.  
 
Several PSAPs have implemented various components of NG9-1-1, including Maricopa Region 9-1-1 
(MR911) and individual PSAPs utilizing CenturyLink’s transitional NG9-1-1 solution. As the State moves 
forward with the procurement of a statewide Emergency Services Internet Protocol (IP) Network (ESInet) 
and NGCS solution, selected vendor(s) may differ from current providers. Likewise for NG9-1-1 

The further implementation of a large-scale, enterprise-wide capability such as geospatial data 
collection, aggregation, validation, and dissemination will require a tremendous effort through a 

phased approach, significant stakeholder coordination and collaboration, and adequate and 
sustained funding streams. However, by cooperatively implementing a program in adherence to 

nationally accepted standards, Arizona will position itself in a forward-thinking mode by facilitating 
interoperable data sharing practices that create flexibility and sustainability within its 9-1-1 

Program. 
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interoperability with neighboring states, the Program must plan for GIS data interoperability between 
NGCS solutions. To facilitate cross-NGCS validation and meet NG9-1-1 GIS data-quality and 
data-accuracy requirements, the strategic plan provides recommended actions for the Program to 
successfully position GIS to serve as a foundational component of the statewide NG9-1-1 system. These 
actions are organized under a single guiding strategy and by core principles listed below. 
 

Guiding Strategy 

GIS is at the core of NG9-1-1. The migration to NG9-1-1 will require the Program to provide 
statewide coordination of local, Tribal, and State GIS efforts to ensure success in every community 

across Arizona. 

 
The guiding strategy for Arizona is meant to ensure focus remains on the end goal of complete NG9-1-1 
coverage for the entire state. There are six core principles on which the State, local, and Tribal 
stakeholders must improve to successfully prepare GIS programs in all levels of government to support 
geospatial functions in the NG9-1-1 system. 
 
Governance [Section 3]: GIS programs in Arizona must work in a collaborative environment, both across 
jurisdictional boundaries and vertically through all levels of government, to ensure the integrity of NG9-1-1 
GIS data across the state and with neighboring states. The Program will organize and actively participate 
in the collaboration. 
 
Staffing and Training [Section 4]: Training and 
outreach activities that support statewide migration to 
NG9-1-1 will be pursued.  
 
GIS Data Uniformity [Section 5]: The Program will 
encourage GIS data symmetry across the state and 
data interoperability between PSAPs and NGCS 
providers in Arizona, and with neighboring states. 
 
GIS Data Maintenance [Section 6]: Local and state 
GIS programs will require immediate data development 
and sustained data maintenance assistance to ensure 
the availability of robust, accurate, and fully attributed 
GIS data. 
 
Best Practices [Section 7]: Using national standards as a baseline, the Program will promote the 
development and maintenance of GIS data to standards best suited for statewide interoperability. 
 
Funding [Section 8]: Central to the migration effort is the need to fully fund the efforts of local GIS 
programs. The level of effort necessary for the preparation and maintenance of GIS data to support 

Best 
Practices 

Funding 

Staffing & 
Training 

Governance 

GIS Data 
Uniformity 

GIS Data 
Maintenance 
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NG9-1-1 will vary by jurisdiction. It is vital that the State work with each jurisdiction to determine the best 
path forward and identify the funding necessary to achieve success. 
 
Details for successfully implementing each core principle can be found in the body of this strategic plan.  
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1 Introduction 

The rapid evolution of consumer communications technology has far outpaced improvements to the 9-1-1 
system in the United States (U.S.). Traditional phone service is being replaced by Voice over Internet 
Protocol (VoIP) and cellular technology. In fact, more than 45 percent of all U.S. households no longer 
have a wireline phone1 and one half of the remaining consumers utilize VoIP2 rather than traditional phone 
service. This trend has created a situation wherein a national average of 81 percent of all 9-1-1 calls are 
generated from wireless devices. Unfortunately, many of these calls are received by a 9-1-1 System 
incapable of processing dynamic location information and often are forwarded to public safety answering 
points (PSAPs) without the technology to fully service the call. 
 
In a Next Generation 9-1-1 (NG9-1-1) environment, the entirety of the 9-1-1 call process is spatially 
enabled. The marriage between a geographic information system (GIS) and NG9-1-1 not only will replace 
the antiquated static location methodology of historical 9-1-1 systems with the dynamic location services 
necessary to find today’s transient 9-1-1 caller—GIS also will be used to route the call from the 9-1-1 caller 
to the proper 9-1-1 center. These complex, real-time “asks” of GIS require capabilities far beyond those of 
commercial mapping applications such as Google or Bing maps. To meet the stringent requirements of 
NG9-1-1, this document provides recommended actions to successfully develop and deploy GIS 
technologies across Arizona capable of serving as a core component within NG9-1-1. The 
recommendations contained in this document are made to assist with both short-term and long-term 
program implementation requirements.  
 
The implementation of a large-scale, statewide GIS program will require a tremendous level of effort 
through a phased approach and significant stakeholder coordination and collaboration, as well as 
adequate and sustained funding streams to support it. The GIS program must be implemented in 
adherence to nationally accepted standards; in doing so, Arizona will be positioned in a forward-thinking 
mode by facilitating interoperable data-sharing practices that create flexibility and sustainability within its 
program. 
 
1.1 Purpose 
 
This strategic plan provides an actionable framework of objectives to construct a NG9-1-1-compatible, 
public safety GIS program that serves the State and its PSAP, first responder, and Tribal stakeholder 
communities. In an effort to maximize existing resources, this plan is designed to incorporate and enhance 
current State assets and capabilities. To successfully meet the requirements of NG9-1-1, it provides 
recommended actions to successfully position the Arizona Department of Administration (ADOA) Arizona 
9-1-1 Program (Program) to develop statewide GIS as a core component within NG9-1-1, and to assist 
local jurisdictions and the PSAP community in deploying the same to the betterment of the emergency 

                                                  
1 “Wireless Substitution: Early Release of Estimates From the National Health Interview Survey, January-June 2014,” 
National Health Interview Survey Early Release Program. 
http://www.cdc.gov/nchs/data/nhis/earlyrelease/wireless201412.pdf  
2 “Local Telephone Competition: Status as of December 31, 2013.” Industry Analysis and Technology Division, Wireline 
Competition Bureau, October 2014.  

http://www.cdc.gov/nchs/data/nhis/earlyrelease/wireless201412.pdf
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response process. Six core principles for successful NG9-1-1 migration are addressed in this strategic 
plan. 
 
This strategic plan is a charter for the development of a public safety GIS program, yet must remain flexible 
as the program transitions from implementation to maintenance. As key milestones are completed, the 
strategic plan must be updated with new goals, milestones, and guidance. The contextual overview of the 
Program’s goals provided herein is meant to foster collaboration among the many state, regional, and local 
GIS programs providing data and support to the statewide NG9-1-1 migration. 
 
The plan includes a Guiding Strategy and six core principles for successful NG9-1-1 migration. 

 
Core Principle #1—Governance: The Program must coordinate local, regional, Tribal, and State GIS 
efforts to ensure collaborative data development. The Program must identify GIS stakeholders and 
manage, through governance, the assignment of responsibilities for GIS data development, maintenance, 
and provisioning. 
 

Core Principle #2—Staffing and Training: These key 
areas only will be accomplished by ensuring every 
jurisdiction in Arizona has access to professional GIS 
staff who continue to be trained on the nuances of GIS 
for NG9-1-1 and the best practices both learned 
through the migration efforts in Arizona as well as from 
the industry nationwide. These training opportunities 
will be promoted through a recurring informational 
campaign designed to ensure participation from every 
stakeholder. 
 
Core Principle #3—GIS Data Uniformity: The 
Program must develop standard operating procedures 
(SOPs) and workflows to facilitate the NG9-1-1 next 
generation core services (NGCS) update process. The 
Program will encourage GIS data symmetry across the 
state and data interoperability between PSAPs and 
NGCS providers in Arizona and with neighboring 
states. The Program will recommend standards and 

best practices, establish operational guidance, and fund activities and processes that support uniform, 
robust geospatial data. These recommendations will be vetted through the governance structure. 

Guiding Strategy 

GIS is at the core of NG9-1-1. The migration to NG9-1-1 will require the Program to provide 
statewide coordination of local, Tribal, and State GIS efforts to ensure success in every community 

across Arizona. 

Successful Implementation 
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Core Principle #4—GIS Data Maintenance: In addition to preparing GIS data for use in the NG9-1-1 
environment, the data also must be maintained in synchronization with real-world real estate changes and 
infrastructure development. To achieve this, GIS data stewards must develop and follow a data 
maintenance plan to a schedule agreed upon through governance. The Program will guide this practice 
through training and outreach efforts. 
 
Core Principle #5—Best Practices: The Program, the Arizona Geographic Information Council (AGIC) 
911 Committee, and the GIS Technical Committee all are responsible for sharing and promoting best 
practices discovered during GIS data development, migration, and maintenance processes. Documenting 
best practices, as well as issues encountered and final resolution of same, is of great value to all Arizona 
jurisdictions. 
 
Core Principle #6—Funding: State, Tribal and local GIS programs will require funding for additional staff 
or contracted services to meet NG9-1-1 GIS data development standards. The level of effort necessary for 
the preparation and maintenance of GIS data to support NG9-1-1 will vary by jurisdiction. It is vital for the 
Program to work with each jurisdiction to determine the best path forward and identify the funding 
necessary to achieve success 
 
This strategic plan must remain flexible as efforts transition from implementation to maintenance. As key 
milestones are completed, it must be updated. The contextual overview of the goals provided herein is 
meant to foster collaboration among the many state, regional, and local GIS programs providing data and 
support to the statewide NG9-1-1 system. Arizona continues to solicit the involvement of the GIS 
community in the development and maintenance of NG9-1-1 data and this strategic plan. The State, local 
PSAPs, Tribal leaders, and the GIS community must come together and continue to build and maintain a 
plan detailing requirements, methodologies, and agreements necessary for a successful implementation of 
the statewide NG9-1-1 system. 
 
1.2 Role of GIS in NG9-1-1 
 
GIS data, analysis, and visualization are necessary to ensure that every emergency call in the NG9-1-1 
environment is delivered to the correct 9-1-1 center, the caller is located accurately, the appropriate 
response is dispatched based on proximity and availability, and responders are dispatched to the 
emergency location expeditiously. Local and state GIS programs are being tasked with a level of service 
never before experienced in Arizona. The successful implementation of NG9-1-1 in Arizona not only is 
dependent on GIS data preparation but also continuous, timely data refinement, and constant 
maintenance. 
 
GIS data is used before 9-1-1 services are needed in service address validation. Traditionally, the tabular 
master street address guide (MSAG) was used to validate address information when new telephone 
service was requested. In the legacy 9-1-1 system, the MSAG also is queried to determine the PSAP 
associated with an address, which is provided by the automatic location identification (ALI) record for each 
telephone service account. The road centerline GIS dataset, when properly attributed with address ranges, 
will fulfill these functions in an NG9-1-1 system. Updates to the road network, the addition of new roads, 
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and changes to existing roads must be updated locally and should be validated for cross-jurisdictional 
integrity within 72 hours, according to industry recommendations. 
 
In the NG9-1-1 environment, the routing of a call to the proper PSAP depends on the accuracy of the GIS 
data. The location address associated with the customer record (wireline service) or the latitude and 
longitude information provided by the customer device (VoIP and cellular service) is geocoded by the GIS 
and a query of a point (the caller’s location) in a polygon (the PSAP boundary) is performed on the GIS 
data to determine the destination PSAP for each 9-1-1 call. To complete this process, the GIS road 
centerlines, address points, and PSAP boundary datasets must be kept current. 
 
Once a call reaches the PSAP, 9-1-1 staff will be provided with a map showing the location of the caller. 
Roughly 80 percent of 9-1-1 calls in Arizona are placed from mobile phones. These calls are located with 
varying degrees of accuracy, making the GIS map a key tool in dispatching responders to the proper 
location. Not only must a PSAP have available GIS data within its PSAP boundary, but this data also 
should include the surrounding areas, because the caller actually may be in a location beyond the PSAP 
boundary, and, as a result, may be using landmarks to describe their location to the telecommunicator. 
 
Further, NG9-1-1 allows for the alternate routing of 9-1-1 calls to other PSAPs. It is imperative that 
telecommunicators in these PSAPs have access to GIS data in and beyond their respective boundaries 
and the boundaries of supported PSAPs to allow for alternative call routing. All modifications to address 
points and road centerlines must be validated for cross-jurisdictional integrity and updated to the 
emergency services IP network (ESInet) within the same 72-hour timeframe. 
 
1.3 9-1-1 Program Vision 
 
The Arizona NG9-1-1 Roadmap (Roadmap) was developed in 2019 to help guide the State’s NG9-1-1 
activities. The Roadmap provides guidance on ESInet interconnectivity, network security, call routing, and 
operational support requirements of NG9-1-1. This document is carefully aligned with the Roadmap and 
can be implemented as a separate program or in conjunction with the recommendations therein.  
 
From the Arizona NG9-1-1 Roadmap: 
 

 
 
To achieve this vision and become a leader in the state regarding GIS for NG9-1-1, the Program must 
establish a GIS program that enhances response capabilities statewide and supports responders in their 
mission to save lives and protect property. The Program also must provide a pathway across the state for 
the integration and standardization of geospatial data that supports NG9-1-1. While public safety GIS and 
GIS-supporting programs currently exist in Arizona at the local, regional, and state levels, these programs 
vary widely in maturity, capability, and focus, which makes the effort more challenging. Finally, the 



 

  8 

decentralized nature of these programs further complicates public safety GIS efforts in the Program, 
across State agencies, and throughout the state.  
 
1.4 GIS Partners 
 
The GIS community in Arizona continues to establish and foster strong partnerships with existing 
stakeholder groups and functioning GIS programs that will be paramount in the efforts necessary for 
successful migration to NG9-1-1. In particular, several organizations will play key roles throughout this 
process and are described below.  
 
1.4.1 Arizona Geographic Information Council 
 
In 2009, AGIC was established in legislation as Arizona's primary forum and oversight group for 
geographic information and geographic information technology (IT) issues and coordination efforts.3 
 
This body of Governor-appointed decision-makers is, among other things, tasked with facilitating 
coordination between GIS programs in Arizona. This responsibility is key to the success of the NG9-1-1 
public safety GIS program, as a large percentage of the goals for supporting NG9-1-1 reach far beyond the 
Program and require statewide effort at all levels of government. Many recommendations contained in this 
strategic plan could be leveraged to benefit programs besides 9-1-1 in other agencies. It also is the duty of 
Program members to bring cost-saving and collaborative ideas forward for consideration.  
 
The goals of this strategic plan are consistent with the goals and responsibilities of AGIC. In collaboration 
with the AGIC 9-1-1 Committee, the Program should begin to establish a process to share standards, 
policies, and best practices developed during the NG9-1-1 migration with AGIC’s membership. This 
collaborative process should be a high-priority initiative for all State agencies and will become a 
demonstrated cost-sharing mechanism. Once modeled into a successful program, this approach then can 
be introduced to regional and local GIS programs for adoption through the governance structure. This 
process will increase the availability of robust, accurate, and current GIS data for 9-1-1 while maintaining 
or even reducing the taxpayer cost. The Program can leverage this symbiotic relationship with the AGIC 
9-1-1 Committee by taking advantage of the advocacy of its members, while providing AGIC with a willing 
and motivated partner in the implementation of many of these priorities. 
 
1.4.2 AZGeo Clearinghouse 
 
The AZGeo Clearinghouse is an initiative of AGIC. AZGeo is designed to provide GIS users with links to 
Internet map services, Federal Geographic Data Committee (FGDC)-compliant metadata, and geospatial 
data downloads. AZGeo is maintained and hosted by the Arizona State Land Department. Data on AZGeo 
includes GIS layers for administrative boundaries, demographics, environmental factors, hydrology, 
imagery, indices, mining, natural features, transportation, and more.4 
 

                                                  
3 “About AGIC,” Arizona Geographic Information Council, 2020. https://gis.azgeo.az.gov/agic/about-agic  
4 “About AZGeo,” AZGeo Clearinghouse. https://azgeo.az.gov/azgeo/welcome-azgeo-clearinghouse  

https://gis.azgeo.az.gov/agic/about-agic
https://azgeo.az.gov/azgeo/welcome-azgeo-clearinghouse
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Although the Program seeks to implement a single ESInet and NGCS solution in the state, there exists the 
possibility of a multiple ESInet/NGCS environment in Arizona. As the eighteen 9-1-1 Systems are migrated 
to NG9-1-1, different NGCS solutions may be deployed in neighboring regions. Further, the Program must 
plan for interoperability with neighboring states. To ensure the continuity of data across NGCS providers, 
the State will need to make GIS data aggregation and validation services available to local and regional 
data stewards before the data is submitted to the NGCS provider. 
 
AZGeo already has established itself as the de facto standard for GIS data sharing in Arizona. The 
Clearinghouse is the planned host for statewide data aggregation and validation tools for NG9-1-1. This 
value-added service is quintessential to the success of the NG9-1-1 migration.  
 
1.4.3 NG9-1-1 GIS Technical Advisory Committee 
 
It is imperative that the Program charters a GIS Technical Advisory Committee focused on the creation and 
promotion of NG9-1-1 standards, geospatial data development, and coordination of NG9-1-1-focused GIS 
efforts and communication between GIS professionals and PSAP directors. The placement of this 
committee within a government structure gives the group access to far-reaching and valuable capabilities 
to advance its efforts. This includes the ability to develop contract materials independent of the vendor 
community—though the NG9-1-1 GIS Technical Committee may choose to include vendors in the 
development of standards, where their insights could be of 
great value to the effort.  
 
As Arizona moves toward the implementation of NG9-1-1, 
communication between and among the GIS and 9-1-1 
communities is more important than ever. Initially, the 
effort to foster these relationships was the responsibility of 
the individual jurisdictions, and has not been consistent 
across the state. These partnerships assist with 
formalizing the link that solidifies and homogenizes the 
communications between these two communities, and is 
necessary to achieve success in NG9-1-1. The NG9-1-1 
GIS Technical Advisory Committee should work closely 
with the AGIC 9-1-1 Committee. 
 
1.4.4 Tribal Leadership 
 
The rollout of NG9-1-1 in Arizona will provide the opportunity for Tribal lands to be bounded by PSAP 
polygons to define 9-1-1 call routing to an internal PSAP, or to a 9-1-1 center of their choosing external to 
the Tribal lands. Multiple PSAP polygons can be established for Tribal lands, allowing for multiple routing 
scenarios. Tribal leadership is encouraged to work with the Program to establish these boundaries for 
inclusion in the NG9-1-1 implementation. 
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1.4.5 Arizona Department of Transportation 
 
The Arizona Department of Transportation (ADOT) currently maintains a road centerline dataset for the 
entire state. The coordination and relationships already in place within ADOT, and between ADOT and 
local jurisdictions, that allow this dataset to be maintained can be leveraged by the Program to facilitate the 
compilation of road centerlines to NG9-1-1 standards at a significant savings over the Program embarking 
on this effort alone. ADOT also will benefit from this approach as data accuracy will be improved, additional 
attribution will be provided, and updates will occur more frequently as necessitated by NG9-1-1 compared 
with the current ADOT acquisition plan. 
 
1.4.6 FirstNet 
 
Arizona does not have 100 percent 9-1-1 coverage across the state. A critical role for the First Responder 
Network Authority (FirstNet) is to provide access to emergency networks where gaps exist. The Program, 
NG9-1-1 GIS Technical Advisory Committee, and FirstNet should collaboratively identify these areas and 
provide critical access for remote 9-1-1 centers to the statewide ESInet. 
 
 
2 Next Generation GIS 

NGCS within the ESInet will host a wide range of geospatial services, replacing the tabular MSAG and ALI 
databases. This same data also will support the advanced alternate-routing capabilities between PSAPs. 
The figure below depicts the spatially-enabled components of the NGCS. 
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Figure 1: Spatially-enabled Components of the NGCS and Acronym Table 

 
The Program must establish a baseline assessment of GIS readiness within each 9-1-1 System. This 
assessment should provide a high-level picture of GIS data quality, in terms of NG9-1-1 standards 
compliance, at each 9-1-1 center. The individual readiness scores for each system then can be rolled into 
a statewide matrix. The results of this assessment will be used to develop a statewide readiness scorecard 
as depicted in Section 2.1 below. 
 
2.1 NG9-1-1 GIS Readiness 
 
The Federal Communications Commission (FCC)’s Task Force on Optimal Public Safety Answering Point 
Architecture (TFOPA) created a high-level NG9-1-1 Readiness Scorecard7 as one way to measure GIS 
readiness for NG9-1-1. The TFOPA model assumes a transition from Legacy (today’s 9-1-1) to National 
End State (every PSAP has successfully implemented NG9-1-1). For the purpose of this strategic plan, the 
model has been shortened to the Regional End State, representing Arizona as a single region in the 
National construct. The milestones for NG9-1-1 readiness under the TFOPA model for each stage are 
shown below. 
 

                                                  
5 National Emergency Number Association 
6 NENA STA-010.2-2016, Detailed Functional and Interface Standards for the NENA i3 Solution. 
https://www.nena.org/page/i3_Stage3  
7 “Phase II Supplemental Report: NG9-1-1 Readiness Scorecard,” Federal Communications Commission, December 2, 
2016. https://transition.fcc.gov/pshs/911/TFOPA/TFOPA_WG2_Supplemental_Report-120216.pdf   

https://www.nena.org/page/i3_Stage3
https://transition.fcc.gov/pshs/911/TFOPA/TFOPA_WG2_Supplemental_Report-120216.pdf
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Figure 2: Statewide TFOPA GIS Readiness Scorecard 

 
Arizona faces several challenges to reaching the Regional End State for GIS in the migration to NG9-1-1. 
 
• GIS capabilities vary greatly across the state with some jurisdictions having no in-house GIS staff. 

− The State has not established NG9-1-1 GIS standards for the development, maintenance, or 
sharing of GIS data to support the NG9-1-1 migration. 

− AZGeo Clearinghouse desires to be the data collection, aggregation, and dissemination tool for the 
state. The Clearinghouse does not currently have the capability to perform validation testing on 
GIS data to ensure NG9-1-1 system integrity. 

 
• Existing geospatial data in the majority of jurisdictions is not NG9-1-1 ready. 

− Road centerlines do snap between jurisdictions, but snap-to points have not been created to 
ensure cross-jurisdictional data integrity after local updates. 

− Match rates between MSAG/ALI/GIS are below the requisite 98%. 
− Edge-matching of polygon datasets between neighboring jurisdictions is not complete. 
− A statewide dataset exists for road centerline and address point data that only is updated 

biannually.  
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The desire is for all jurisdictions in the state, and Arizona’s state-level functions, to reach the Regional End 
State in all categories.  
 
2.2 NG9-1-1 Requirements of GIS Data 
 
Calls to 9-1-1 across Arizona are routed to a PSAP using a tabular reference of phone number and 
address. To determine the correct PSAP to which a call should be routed, a selective router uses the 
telephone number to query the automatic number identification (ANI) table to find the address in the ALI 
table and then searches the MSAG for the emergency service number (ESN) related to that address. 
Wireless calls are routed the same way, with each cell tower antenna sector assigned a pseudo ANI 
(pANI) value.  
 
In contrast, NG9-1-1 utilizes the flexible capabilities of geospatial location services to route 9-1-1 calls 
based on the caller’s location, i.e., a point placed within a PSAP boundary, also known as a polygon. The 
point-in-polygon query results in a call being routed to the proper PSAP.  
 
When roads are added, boundaries changed, or response zones modified, the GIS data is updated. These 
updates are applied to the ESInet NGCS, which uses this geospatial data for call routing within the 
emergency call routing function (ECRF). The interactions of spatially-enabled data within the GIS permit 
NG9-1-1 systems to deliver service to a technologically advanced public. The tabular ALI, which is limited 
to addressable locations, is replaced by GIS data. Because the ECRF uses the actual physical location of 
the caller to route the 9-1-1 call to the correct PSAP, changes in the real world are more quickly translated 
to the 9-1-1 realm than they are in the legacy approach.  
 
The Program must support interoperability between NGCS providers in neighboring states by aggregating 
jurisdictional GIS data into statewide point, line, and polygon datasets, and then validating the aggregated 
data for topological integrity and overlap regarding attribution between neighboring jurisdictions. In the 
absence of a single, nationwide NGCS provider, there is no entity responsible for validating data across 
jurisdictional boundaries. To facilitate this validation and meet GIS data quality and accuracy requirements 
of NG9-1-1, the State must be prepared to offer these validation services to the jurisdictions. 
 
 

3 Governance 

Core Principle #1—Governance 

GIS programs in Arizona must work in a collaborative environment, both across jurisdictional 
boundaries and vertically through all levels of government, to ensure uniformity of NG9-1-1 GIS 

data across the state and with neighboring states. 

 
The development and maintenance of GIS data in Arizona is the responsibility of each jurisdiction. The 
statewide GIS data supporting NGCS also should be used with the computer-aided dispatch (CAD) system 
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at each PSAP. To assist in the endeavor, the Program must provide access to hardware, software, and 
best practices in an environment that fosters collaboration. Equally important, the environment also should 
provide the necessary tools to ensure GIS data readiness by validating GIS data across jurisdictional 
boundaries and with multiple NGCS providers. This responsibility will be shared between the Program, the 
Arizona State Land Department, the Arizona Land Resources Information System (ALRIS) (which 
maintains the AZGeo system), and AGIC (which sponsors AZGeo). 
 
3.1 Organizational Structure 
 
It is not the goal of this strategic plan to centralize all GIS functions for the State within ADOA. However, it 
is imperative to the success of the NG9-1-1 migration that the Program interacts and integrates, at some 
level, with GIS programs across the state.  
 
The most expensive piece of an enterprise GIS is data acquisition. Many agencies across the state require 
the same data as 9-1-1; as a result, substantial savings can be realized through collaborative agreements 
regarding data collection. Additionally, the coordination of GIS data acquisition at the state level by the 
Program should be a key component to fiscally responsible spending practices. A prime example of fiscal 
responsibility and tiered government collaboration is a centralized, statewide data creation, improvement, 
and maintenance program. Such a program could provide substantial savings to the State, while providing 
invaluable data to State agencies, PSAPs, and other Arizona stakeholders.  
 
The Program does not have the resource capacity to directly manage NG9-1-1 GIS efforts at the state and 
local jurisdictions. The governance of statewide NG9-1-1 geospatial data development and maintenance 
should be driven by the same professionals responsible for providing highly accurate and continuously 
maintained geospatial data to support NG9-1-1. To achieve this governance, it is necessary to create a 
collaborative environment for GIS and 9-1-1 leadership in a GIS Technical Advisory Committee.  
 
The benefits of aligning this committee under a 9-1-1 advisory board are plentiful. Most importantly, this 
alignment provides a direct link between PSAP leadership and GIS professionals.  
 
3.2 State Level GIS 
 
The State Cartographer’s Office (SCO) within the Arizona State Land Department openly has expressed 
willingness to participate in the NG9-1-1 geospatial data development process. The State already provides 
a clearinghouse for geospatial data through AZGeo, Arizona’s open data portal. The State will serve as a 
collection and distribution hub for statewide geospatial data supporting NGCS and CAD systems. Although 
the State will not provide data development or improvement services for the NG9-1-1 GIS data, all 9-1-1 
systems will be required to validate their GIS data against the State standards and neighboring 
jurisdictions’ GIS data using the State-provided validation tools. 
 
The implementation of GIS data for NG9-1-1 will require a great deal of coordination, training, facilitation, 
outreach, and support. These functions are best provided at a state level. A GIS management position to 
support NG9-1-1 does not exist within the SCO or at the state level. The Program and the SCO should 
work together to develop a position focused on providing these services for the NG9-1-1 migration and its 
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stakeholder community, to further the success of the NG9-1-1 implementation and ensuring continued 
operation.  
 
3.3 Local and Regional GIS 
 
Many counties and some cities in Arizona maintain internal GIS programs that support planning, 
transportation, public safety, and more. In some jurisdictions, these programs are centralized in a single 
department or agency; in others, the GIS functions are within the agencies that they support.  
 
Some local GIS programs are coordinated through regional efforts that parallel the 9-1-1 System groupings 
in the state. While these regions also are not equal in their capabilities, they all are working to centralize 
communications and to collaborate with the State regarding public-safety support through a single voice for 
each region. Consequently, it is vital to the success of the public safety GIS program to not only secure 
buy-in from all regions and across other State agencies, but also to incorporate them into all phases of 
implementation, including:  
 
• Needs analysis 
• Conceptual design 
• Governance and maintenance of the overall GIS program 
• Hardware/software support solutions 
• Standards development 
 
A public safety systems approach, accounting for many different components (such as local 9-1-1, Tribal 
lands, inclusion of non-public safety stakeholders, and the GIS vendor community) needs to be visualized 
and implemented to serve all component elements of a broader, overarching system. 
 
From a GIS perspective, many of the state’s municipalities, counties, and regional GIS programs have—
over time—gained valuable exposure to advanced GIS capabilities that facilitate the use of tools by skilled 
personnel to gather, analyze, and visually depict public safety GIS data. There are current GIS layers 
common (but not currently standardized) to all CAD maps that could be leveraged as the baseline for a 
statewide map to support NG9-1-1. The minimum required spatial data for NG9-1-1 consists of address 
points, road centerlines with address ranges, PSAP and provisioning boundaries, and emergency service 
zones (ESZs). The regional aspect of NG9-1-1 requires that these five spatial datasets not only exist for 
each PSAP, but that they snap—align spatially without overlap or gaps—internally to a PSAP and across 
PSAP boundaries. Although the State (through AZGeo) could aggregate and leverage the existing GIS 
data, the Program’s ability to utilize this data has been hampered by a lack of technology implementation 
and data sharing, inadequate policy and governance, and insufficient resources and training. 
 
3.4 Arizona State Land Department 
 
The Arizona State Land Department is tasked with administering several programs that serve the State. 
The Information Systems and Resource Analysis Division (Division) is responsible for developing and 
managing the information systems of the State Land Department including GIS. The Division also is 
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responsible for administering the SCO and ALRIS programs that provide statewide support for developing 
and managing GIS in Arizona. The SCO provides coordinated development of GIS through the 
development of standards, and oversees and administers the AGIC. The ALRIS program was established 
to assist government agencies in Arizona in the use of GIS technology. ALRIS creates and maintains GIS 
data and distributes it to public agencies throughout the state through the AZGeo Clearinghouse. 
 
3.5 Strategic Initiatives 
 
The success of statewide NG9-1-1 cannot be realized without Arizona coordinating the efforts of the 84 
PSAPs in 18 systems and 21 Federally-recognized Tribes toward a common goal. To facilitate the 
migration, the Program, in collaboration with the partners described in this section, should undertake the 
initiatives shown below.  
 

Core Principle Focus Areas Initiatives 

Governance 

Collaboration 

• The Program to oversee Governance and ensure 
collaborative efforts are encouraged and maintained 

• Create an NG9-1-1 GIS Technical Advisory Committee as a 
forum for coordinating GIS efforts across Arizona to achieve 
a greater return on investment 

• AGIC to maintain a consistent coordination forum to benefit 
the regions and individual jurisdictions  

Technical 

• The Program, in collaboration with the NG9-1-1 GIS 
Technical Advisory Committee, to help guide the NG9-1-1 
GIS Strategic Plan implementation 

• Promote the use of the TFOPA scorecard at the local level 
as a progress-tracking tool 

• Influence the further development of the AZGeo GIS 
platform, which will include coordinating with other agencies 
and providing guidance on the design, review, and 
dissemination of maps and data files; full system 
redundancy and elaborate security must be designed into 
the platform as core components 

Operations 
• The Program, in collaboration with the NG9-1-1 GIS 

Technical Advisory Committee, to update the NG9-1-1 GIS 
Strategic Plan annually 
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4 Staffing and Training 

Core Principle #2—Staffing and Training 

The Program will provide to all stakeholders the training and outreach support necessary to 
successfully prepare geospatial data to support the statewide migration to NG9-1-1. This goal will 

only be achieved through a coordinated effort across all levels of government, led by a skilled team 
of liaisons focused on the success of all data stewards.  

 
The talented staff supporting GIS data at the local, regional, and state levels have a passionate desire to 
work together—within the community and across disciplines—to ensure the success of NG9-1-1. The most 
accurate data is sourced from local jurisdictions. NG9-1-1 necessitates that this data be aggregated at the 
state level and then distributed regionally. The SCO was created to facilitate cooperative efforts (such as 
GIS training and outreach) and will be a valuable partner in achieving these goals. However, no entity 
exists within Arizona that is tasked with providing GIS data-aggregation efforts. 
 
4.1 Staffing 
 
Implementing the recommendations in this strategic plan at the state level will require a great deal of 
management and oversight. It is critical that the Program assigns a coordinator to harmonize the GIS 
community’s participation in the NG9-1-1 implementation. This person may require the assistance of 
additional staff to provide support to local jurisdictions. This team will be responsible for program oversight 
and leading the coordination, development, and ongoing maintenance of statewide public safety GIS data 
efforts. A positive relationship between the Program, SCO, NGCS provider(s), and local data stewards is 
critical to the success of the NG9-1-1 migration across the state.  
 
4.1.1 Coordinator 
 
The Program, in addition to coordinating all NG9-1-1 GIS data efforts across Arizona, will be the champion 
for implementing the recommendations in this strategic plan. The coordinator also will: 
 
• Work closely with the Program and SCO to promote relationships between local- and state-level GIS 

programs. 
• Coordinate state GIS efforts with neighboring states. 
• Participate in GIS workgroup meetings to foster relationships between GIS and PSAP leadership. 
• Oversee additional support staff. 
• Implement NENA GIS-related standards at the state level. 
• Recommend items to be presented to the NG9-1-1 GIS Technical Advisory Committee, AGIC 9-1-1 

Committee, and other coordination bodies. 
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4.1.2 GIS Support 
 
NG9-1-1 will rely heavily on the support of local data stewards to create and maintain geospatial data that 
supports NG9-1-1. To further this effort, the State must maintain open communications with, and provide 
support to, GIS staff or contractors supporting the jurisdictions. To this end, it may become necessary to 
create an outreach program that includes staffing multiple liaison positions to assist with 9-1-1 GIS 
coordination efforts. A GIS support person will: 
 
• Work with jurisdictions to acquire data, coordinate multijurisdictional projects, report issues back to the 

program team, and ensure that standards are met. 
• Provide education and outreach to PSAP staff and local data stewards to garner buy-in. 
• Provide instant return on investment (ROI) in the form of 9-1-1 data availability and coordinated project 

cost savings. 
• Assist in developing and maintaining interoperability between ESInets. 
 
4.2 Training 
 
The complexities of developing GIS data for NG9-1-1, combined with the requirements it places on 
non-GIS staff, will require immediate and ongoing training for staff, external data stewards of peripheral 
datasets, and the larger NG9-1-1 stakeholder community. This training will ensure that all participants are 
well-versed in the importance of their positions in the program, as well as the impact of their individual and 
combined successes and failures upon the life-safety mission. To this end, the Program should establish 
training recommendations and raise the awareness of all stakeholders to ensure that new GIS capabilities 
are properly utilized and additional user requirements are met.  
 
This training and technical assistance should include disseminating information to counties, other state 
agencies, Tribal leadership, and PSAPs wanting to minimize duplication of geospatial data creation and 
maintenance efforts or to provide a level of information sharing for the State’s benefit. As Arizona begins 
the transition to NG9-1-1, the Program should begin to focus on longer-term strategic initiatives for 
geospatial data development and sustainment. 
 
4.3 Strategic Initiatives 
 
The Program should undertake the initiatives shown below to support GIS-related staffing and training 
goals. 
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Core Principle Focus Areas Initiatives 

Staffing & Training 

Collaboration 

• Support public safety GIS programs at the local level 
through training and large-scale data development and 
maintenance programs 

• Disseminate information, gather user requirements, and 
raise capability awareness of all stakeholders to maintain 
sustainable program 

Technical 
• Develop training requirements through coordination with 

both internal and external stakeholders  

Operations 

• Create a senior-level position within the Program to 
coordinate local and State efforts and oversee the 
implementation of the NG9-1-1 GIS Strategic plan 

• Create additional positions as needed to support the senior-
level position 

• Promote the adoption of GIS standards based on NENA’s 
Civic Location Database Exchange Format (CLDXF) 
standard for all public safety GIS datasets 

• Provide education, training and collaboration opportunities 
for all data stewards to ensure program success 

 
 

5 GIS Data Uniformity 

Core Principle #3—GIS Data Uniformity 

GIS data, as the foundation of NG9-1-1, must be uniform across the state and interoperable 
between PSAPs, between NGCS providers, and coordinated with neighboring PSAPs in other 

states to realize a seamless, statewide 9-1-1 system. 

 
Legacy 9-1-1 systems function as individual silos across the U.S. The introduction of NG9-1-1 represents a 
paradigm shift to seamless 9-1-1 operations across local, regional, and state boundaries. To support the 
interoperability between 9-1-1 systems in Arizona, the GIS data also must be refined across jurisdictional 
boundaries to create a statewide dataset. Jurisdictions bordering other states will coordinate data 
development with local jurisdictions beyond Arizona.  
 
The Program seeks to implement NG9-1-1 in Arizona on a single, statewide ESInet environment. Local 
GIS data will be tested by the incumbent NGCS provider prior to populating or updating the NGCS. 
Depending on the NGCS provider selected, testing on aggregated datasets for cross-jurisdictional errors 
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may be performed by a common NGCS provider. In cases where multiple NGCS providers exist, this error 
testing must be performed by the Program.  
 
Aggregated and validated GIS data will serve two distinct functions in the Arizona NG9-1-1 ecosystem. 
First, as described above, the NG9-1-1 call-routing functions will use this data to connect an emergency 
caller with the correct PSAP for dispatching emergency services.  
 
Second, this aggregated data provides expanded capabilities to PSAPs. For instance, they will be able to 
identify the location of misrouted 9-1-1 calls, provide call-taking and dispatching assistance to neighboring 
PSAPs, and share resources during large-scale, localized events. Failover call routing to mitigate high call 
volumes and disabled PSAPs, or to accommodate planned outages, is an added benefit of NG9-1-1. The 
ability to failover to another PSAP is contingent upon—among other operational limitations—the availability 
of map data in the CAD system. By making a statewide dataset available, Arizona creates an environment 
in which PSAPs can enlist assistance from any technologically capable partner or group of partners to 
provide failover services. 
 
The processes for creating and coordinating these datasets are detailed in the GIS data work plan 
provided as Appendix A. 
 
5.1 Strategic Initiatives 
 
The State should undertake the initiatives shown below to support the statewide development of geospatial 
data for NG9-1-1. 
 

Core Principle Focus Areas Strategic Initiatives 

Data Uniformity 

Collaboration 

• Identify data stewards at every jurisdiction 
• Sponsor in-depth assessments within each 9-1-1 System to 

ensure NG9-1-1 readiness 
• Assist the Program and NG9-1-1 GIS Technical Advisory 

Committee in developing templates for interlocal 
agreements (ILAs) and service level agreements (SLAs) 

• Develop SOPs for data creation and maintenance of 
NG9-1-1 GIS datasets 

• NG9-1-1 GIS Technical Advisory Committee (see 
Governance) to lead the standardization effort 

Technical 

• Establish statewide datum 
• Provide a toolset for geospatial data validation 
• Assess AZGeo infrastructure supporting GIS data storage 

and delivery to confirm alignment with this strategic plan 
• Utilize automated cross-jurisdictional validation hardware 

and software 
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Core Principle Focus Areas Strategic Initiatives 

• Build, maintain, and ensure periodic updates to all 
databases using, or integrated into, the GIS 
cross-jurisdictional validation platform 

• The State (through AZGeo), SCO, or the development of a 
new system within the Program, should provide a toolset for 
validating road centerline and address point geospatial data 
against the legacy ALI and MSAG data tables, and 
implement a training program for the use of this toolset 

Operations 

• Create a centralized catalog of NG9-1-1-specific geospatial 
data in AZGeo 

• Define a geospatial data-sharing methodology to reduce 
data update lag 

 
 

6 GIS Data Maintenance 

Core Principle #4—GIS Data Maintenance 

NG9-1-1 GIS data must be maintained in synchronization with real-world real estate changes and 
infrastructure development in coordination with neighboring jurisdictions and the State.  

 
In addition to the immediate data development needs described above, local and State GIS programs will 
require sustained data maintenance assistance to ensure the availability of robust, accurate, and fully 
attributed GIS data. The Program will play a vital role in the promotion, development, implementation and 
execution of data maintenance plans for local, Tribal, regional, and State GIS stakeholders.  
 
Some jurisdictions in Arizona do not have the requisite GIS capabilities to develop and maintain the GIS 
data necessary for the NG9-1-1 migration. These jurisdictions most likely will opt to have their data 
developed by a GIS vendor. Once developed, these GIS datasets must be updated monthly, weekly, or 
even daily depending on development and growth in the jurisdiction. Capabilities for maintaining these data 
must be placed into service before the data development process is complete to ensure against data 
update lag.  
 
The Program will provide a managed services contracting vehicle through which jurisdictions may 
purchase data maintenance services that best fit local needs. These services should include basic data 
updates and coordination with addressing authorities in the jurisdiction up to complete hosted solutions, 
including spatial database and data development services. Further, the Program should encourage 
jurisdictions to pool data maintenance contracts into regional efforts to decrease costs and improve data 
collaboration efforts. 
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Data maintenance must continue the collaboration established in the data uniformity process. The 
Program, in partnership with the NG9-1-1 GIS Technical Advisory Committee, should establish a data 
maintenance agreement to be signed by every GIS data steward. This agreement will outline the expected 
data maintenance schedule, identify geospatial interdependencies between GIS programs. and establish 
roles and responsibilities for data updating, and require collaboration when updating GIS data along 
jurisdictional boundaries.  
 
6.1 Strategic Initiatives 
 
The State should undertake the initiatives shown below to support the statewide development of geospatial 
data for NG9-1-1. 
 

Core Principle Focus Areas Strategic Initiatives 

Data Maintenance 

Collaboration 
• Promote the regionalization of data maintenance efforts 
• Establish, in partnership with the NG9-1-1 GIS Technical 

Advisory Committee, a data maintenance agreement  

Technical 
• Utilize automated cross-jurisdictional validation hardware 

and software for every data change 

Operations 
• Require NGCS provider(s) to verify data has been 

validated by the State prior to placing the data into service 

 
 

7 Best Practices 

Core Principle #5—Best Practices 

Using NENA standards as a baseline, Arizona must promote the development and maintenance of 
GIS data to standards best suited for statewide interoperability and share best practices to 

constructing the procedures necessary to achieve compliance 

 
Arizona is on the cusp of NG9-1-1 implementation statewide. While some standards, SOPs, workflows, 
and best-practice documents do exist, the Program will need to develop most of these in-house. For the 
statewide standards that already have been created, the Program should review each for compliance with 
NG9-1-1 requirements. 
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7.1 Adoption of National Standards 
 
NENA has released and continues to author new standards for geospatial data supporting NG9-1-1. 
Arizona will use these standards as a baseline for statewide standards. In some cases, the NG9-1-1 GIS 
Technical Advisory Committee will recommend adopting a NENA standard(s) outright. However, it may be 
necessary to further develop the NENA standards into functional specifications for Arizona. In these cases, 
the Committee must be careful to continue to at least meet the NENA standard(s). 
 
7.2 Workflows 
 
The NG9-1-1 GIS Technical Advisory Committee (Section 1.4.3) should help promote cross-jurisdictional 
data development through the development of a workflow for resolving PSAP boundary issues across the 
state. It will be necessary to develop similar documentation for many operational processes pertaining to 
GIS. Such needs will become apparent as the jurisdictions begin implementing NGCS and addressing 
interoperability. The Committee should identify these opportunities and seek to standardize the process 
across the state. 
 
7.3 Standard Operating Procedures 
 
Standardized processes, such as the GIS Data Preparation Process identified in Figure 4 (Section 9.2), will 
require formal documentation to reinforce the need for compliance by all jurisdictions. The identification of 
these opportunities and the authoring of a document are key functions of the NG9-1-1 GIS Technical 
Advisory Committee.  
 
7.4 Strategic Initiatives 
 
The Program should undertake the initiatives shown below to support GIS and 9-1-1 staff in standardizing 
geospatial technology implementation and operations across the state. 
 

Core Principle Focus Areas Strategic Initiatives 

Best Practices Collaboration 

• Active participation of all GIS stakeholders in the NG9-1-1 
GIS Technical Advisory Committee (Section 1.4.3) 

• Define and implement NENA-based data standards 
• Work with the SCO to identify standards based processes 

and procedures for data, including extraction and 
dissemination to 9-1-1 systems 

• AGIC to disseminate processes that facilitate more frequent 
sharing of geospatial data and incident-response best 
practices 
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Core Principle Focus Areas Strategic Initiatives 

Technical 
• Share NG9-1-1 GIS Technical Advisory Committee needs 

and successes with other GIS communities such as AGIC 
and AZGeo 

Operations 

• Implement GIS standards and workflows into the Program’s 
operations 

• The NG9-1-1 GIS Technical Advisory Committee should 
develop a common geospatial data process across Arizona 
that will meet or exceed current NENA standards to 
normalize data collection, maintenance, and distribution 
practices for public safety-grade data 

 
 

8 Funding 

Core Principle #6—Funding 

The migration to NG9-1-1 relies upon continuous GIS data creation and maintenance by 
professional staff performing the work at the local and state levels. Every stakeholder will require 

immediate and sustained funding assistance to ensure GIS data availability. 

 
The disparity of GIS capabilities between 9-1-1 systems in Arizona has created a measurable gap in GIS 
readiness across the state. The introduction of GIS service providers to assist jurisdictions without GIS 
capabilities allows for the creation of NG9-1-1 datasets; without skilled GIS staff at the jurisdiction, data 
quality goes unchecked. The Program can both realize substantial savings through capitalizing on the 
economies of scale through a statewide contract for GIS data development and maintenance, and provide 
much needed data quality control over GIS data deliverables.  
 
8.1 Initiatives 
 
The Program should utilize the current State master services contract through which vendors provide their 
best price for GIS data development, maintenance, validation and services, staff augmentation and 
training, and large-scale data collection. Jurisdictions can select from this contract the services necessary 
to remedy the gaps in readiness identified through in-depth readiness assessments. The benefits to the 
State and jurisdictions are numerous: 
 
• Large-scale contracts provide cost-savings over counties seeking individual services. 
• Recurring costs for maintenance and sustainment of NG9-1-1 can be more easily managed across the 

state. 
• The State can provide quality control and performance metrics verification on contracted services.  
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• GIS implementation and related data development will be standardized across the state. 
 
8.2 Strategic Initiatives 
 
Centralizing contracts for GIS data development and maintenance at the Program creates an opportunity 
for every jurisdiction to develop the requisite geospatial datasets necessary to implement NG9-1-1. In fact, 
this approach should free up additional funds for GIS-related projects supporting NG9-1-1. 
 
The Program should undertake the initiatives shown below to support local GIS-related project requests 
made by the 9-1-1 community. 
 

Core Principle Focus Areas Strategic Initiatives 

Funding 

Collaboration 

• Formalize the GIS project request process by implementing 
a master services contract from multiple vendors at the 
State 

• Establish a funding stream for State-sponsored systems 

Technical 

• Release project request guidance in the form of a 
whitepaper that: 
− Describes how to format the request 
− Identifies eligible and ineligible expenses 
− Identifies the required expense breakdown 
− Defines the local matching funds requirement 
− Establishes the need for and describes the project 

management plan 

Operations 
• Manage contracts and deliverables through the Program 

with coordinator and support staff 

 
 

9 Next Generation Core Services Transition Plan 

The core geospatial data supporting NGCS must exist, with the complete attribution, and be validated for 
proper topology, continuity, and compliance with Arizona schema standards prior to resolving the GIS, ALI, 
and MSAG datasets. Once resolved, the GIS data can be placed into service in the NGCS. The transition 
to geospatial routing is not a simple cut-and-replace process, however. The figure below provides a 
high-level roadmap from legacy 9-1-1 location services to NG9-1-1 GIS. Details for each step in the GIS 
readiness progression are provided in Appendix A. 
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Figure 3: Legacy to NG9-1-1 Progression 
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9.1 GIS Data Readiness 
 
The GIS community is extremely detail-oriented and understands the significant requirements placed on 
geospatial data that supports NG9-1-1. It is vital to the success of the NG9-1-1 transition that readiness 
metrics are fully vetted, and individual statuses are validated prior to greenlighting the replacement of 
legacy, tabular location-validation (MSAG), and call-routing (ALI) data. 
 
It is the role of the 9-1-1 GIS Coordinator to monitor the progress of all PSAPs as they prepare GIS data 
for the NGCS. The State should maintain a report card for each jurisdiction highlighting the status of each 
component of the NG9-1-1 migration. As a minimum reference point, a TFOPA Readiness Scorecard 
(Section 2.1, Figure 2) can be developed and maintained for each jurisdiction. Industry best practices 
recommend a thorough gap analysis for each 9-1-1 center. In Arizona, this also may be accomplished at a 
county or 9-1-1 System level. 
 
9.1.1 Interlocal Cooperative Agreements 
 
While the importance of providing geospatial data to the Program in support of NG9-1-1 has been 
identified in Arizona, it still is necessary to ensure the continuity of this process through staff or leadership 
turnover, or any other issue that could hinder the activity. It is incumbent upon jurisdictions to determine 
the requisite type of agreement for each situation. A memorandum of understanding (MOU) may be 
appropriate for reassigning addressing authority to another level of government, while an SLA between two 
entities is recommended for the maintenance and operations of key system components performing core 
services, such as data or address validation.  
 
9.1.2 Interstate Cooperative Agreements 
 
Jurisdictions sharing a boundary with another state should ensure the continuation of mitigation solutions 
through the implementation of MOUs, SLAs, ILAs, and other agreements as appropriate. These 
agreements will bridge the gap between the two states regarding standards, policies, and other 
differences. 
 
While each jurisdiction must comply with its respective host state’s NG9-1-1 requirements, the same is true 
concerning the neighboring state’s standards and policies, to ensure interoperability where necessary to 
support the life-safety mission. The 9-1-1 GIS Coordinator will be a resource for jurisdictions requiring 
assistance in developing these agreements with neighboring states. 
 
9.2 Functional Operation 
 
As jurisdictions come online with NG9-1-1, the initial upload of and subsequent updates to the geospatial 
data in the NGCS all must pass through a series of validations prior to being placed in service. The path for 
geospatial data for NGCS is outlined in the figure below. 
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Figure 4: GIS Data Preparation Process8 

 
Local data is validated against the ALI and MSAG legacy datasets. If these tests are successful, the data is 
passed to the State for aggregation and validation against the same data from other jurisdictions in 
Arizona. Once the topological integrity of the data is validated, the aggregated data is made available to 
jurisdictions for inclusion in local CAD systems, and to the NGCS provider for population of these 
components. In most cases, the NGCS provider will require that the data be pushed from the local 
jurisdiction to the ESInet for revalidation and inclusion in the NGCS. Again, this validation will not occur 
across ESInet environments, thus requiring statewide validation prior to submission to the NGCS provider. 
 
To provide the statewide data validation services listed above, the Program will need to support 
implementation of additional hardware and software to AZGeo. 
 
 

10 Summary 

As local PSAPs transition their respective 9-1-1 Systems to a NG9-1-1 environment, the demand and the 
need for a robust GIS capability only will be amplified. The State recognizes GIS as a powerful 
data-sharing and decision-support tool that will serve the 9-1-1 community.  
 

                                                  
8 Local discretion exists for the use of Boundary Topology in CAD, as it may create confusion for responders because it does 
not strictly follow “legal boundary definitions.” 
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The further implementation of a large-scale, enterprise-wide capability—such as geospatial data collection, 
aggregation, validation, and dissemination—will require a tremendous effort through a phased approach, 
significant stakeholder coordination and collaboration, and adequate and sustained funding streams. 
However, by cooperatively implementing a program in adherence to nationally accepted standards, 
Arizona will position itself in a forward-thinking mode by facilitating interoperable data-sharing practices 
that create flexibility and sustainability within its 9-1-1 program. 
 
Though the migration of Arizona’s 9-1-1 Systems to NG9-1-1 will vary by jurisdiction, all will follow the 
same general implementation path and NG9-1-1 architecture. At the end of each section of this strategic 
plan is a list of initiatives that can be used to measure progress and ensure success. With support and 
assistance from the GIS Workgroup, other state, local, and Tribal partners, the Program will successfully 
implement statewide NG9-1-1. 
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Appendix A – NG9-1-1 GIS Data Work Plan 

1 Road Centerlines 

GIS road centerline arc-node topology is associated with attribute data containing information on street 
names, address ranges, jurisdictional boundaries, and other attributes. The road centerline layer, when 
properly developed and maintained, is an integral part of any public safety GIS due to its versatility, which 
enables its use in the following functions: 
 
• Querying and geocoding of civic addresses based on dual (left/right) address ranges 
• Tactical map display 
• Map and attribute viewing 
• Map production 
• Location and driving directions 
• Integration of network topology to enable vehicle routing and drive-time analysis 
• Integration of spatially related attributes for advanced applications, including those focused on public 

safety, asset management, planning, utilities, and public works 
 
See NENA-STA-006.1-2020, NENA Standard for NG9-1-1 GIS Data Model, Section 3.1, for full attribution 
requirements.9 
 
Arizona has a statewide road centerline dataset maintained by ADOT. According to the metadata provided 
on AZGeo, the GIS dataset contains nearly all public roads in Arizona and is updated annually. While the 
statewide road centerline file is compliant with the NG9-1-1 schema, much of the attribution remains 
unpopulated. It is imperative that the Program work with ADOT to complete the development of the road 
centerline dataset to include all public and private road centerlines and full attribution. The Program should 
enter into an SLA with ADOT to ensure the continued maintenance of this dataset.  
 
Summary of NG9-1-1 road centerline requirements: 
 
• Centerlines shall be continually updated with new construction or changes in the existing road network. 
 
• Centerlines shall represent all public and addressed private roads. 
 
• Attributes shall be accurate, complete, and standardized. Arizona must decide on: 

− Use of punctuation (strongly discouraged) 
− Use of postal abbreviations or CLDXF standard 
− Update ADOT’s dataset to meet the current NENA schema 

 
• Road names shall conform to the legal names as assigned by the local addressing authority. 

                                                  
9 “NG9-1-1 GIS Data Model,” NENA. https://www.nena.org/page/NG911GISDataModel  

https://www.nena.org/page/NG911GISDataModel
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• Centerline segments with no addressing along one or both sides, including small connector pieces, 

shall have zeroes entered into the relevant address range fields. 
 
• In cases where the road centerline dataset is maintained by the jurisdiction’s GIS, roads representing 

the border of maintenance responsibility should contain address ranges for the side of road within the 
jurisdiction. The ranges for the side of road outside the maintenance jurisdiction should contain zeroes 
to avoid possible overlapping ranges between adjoining jurisdictions. Interlocal agreements may be 
necessary to accommodate special situations. 

 
• Each centerline segment shall share an exact start or end node with another centerline segment, 

unless it is a dead end. 
 

• Road centerline segments shall be split at: 
− Intersections with state, county, city, ESZ, and PSAP boundaries 
− Intersection with another road segment 
− Change in primary road name 

 
The SLA between the Program and ADOT should contain these requirements as well as the full list of the 
required, optional, and conditional fields as found in Appendix B. 
 
 

2 PSAP Boundary 

The primary use for the PSAP boundary data layer is to route NG9-1-1 calls. The PSAP boundary layer for 
each 9-1-1 center may contain one or many polygons. Each PSAP boundary defines the geographic area 
of a PSAP that has primary responsibilities for emergency response requests. This layer is used by the 
ECRF to perform a geographic query to determine the PSAP to which an emergency response request is 
routed. This is done using NGCS based upon the geographic location of the request, which is provided by 
a civic address, geographic coordinate, or geodetic shape, as defined in NENA-STA-010.2-2016, NENA 
Detailed Functional and Interface Standards for the NENA i3 Solution. (See also NENA-STA-006.1-2020, 
NENA Standard for NG9-1-1 GIS Data Model, Section 3.3, for full attribution requirements.) 
 
The PSAP boundary may not follow jurisdictional lines in Arizona and with neighboring states. PSAP 
leadership will determine the most logical alignment of the PSAP boundary to minimize call transfers. In 
some cases, first-due and mutual-aid agreements may make it logical to draw a PSAP boundary based on 
access point (ingress) and not local tax parcels. Waterways as boundaries can be affected by swift-water 
rescue capabilities rather than waterway centerlines. Political and financial implications do not necessarily 
define PSAP boundaries in the same manner as they do legal boundaries.  
 
The key factor in developing PSAP boundary files is coordination with neighboring PSAPs. There cannot 
exist any overlaps or gaps between PSAP boundaries in Arizona or with neighboring states. It is imperative 
for efficient call routing that these polygons snap together across the state and with jurisdictions in the 
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neighboring states. Responsibility for topologically correct PSAP boundaries across Arizona will be with the 
Program. All NGCS providers will utilize only the Program-provided aggregated PSAP boundary GIS 
dataset in AZGeo. 
 
A full list of the NENA required, optional, and conditional fields for the PSAP boundary is found in Appendix 
B.  
 
 

3 Emergency Service Zone 

Once the PSAP boundary for a jurisdiction is finalized, individual response areas can be defined for each 
emergency service—law enforcement, fire/rescue, and emergency medical services (EMS). An ESZ is a 
geographic area that combines all three emergency service entities. These zones will snap to the PSAP 
boundary and will define the response to all addresses within the smaller boundary. Although the State 
already has published an ESZ GIS dataset, the dataset must be revised based on the PSAP boundary file 
once it is finalized. 
 
The ECRF uses the ESZ boundary layer to do the following: 
 
• Perform a geographic query to determine which emergency service providers are responsible for 

providing service to a location in the event a selective transfer is desired.  
• Direct an emergency incident data document to a secondary PSAP for dispatch.  
• Display the responsible agencies at the PSAP.  
 
ESZ boundaries also are used by PSAPs to identify the appropriate emergency response to be dispatched. 
Each ESZ boundary layer may contain one or more polygon boundaries that define the primary emergency 
services for that geographic area. There must be a separate ESZ boundary layer for each type of service.  
 
The set of ESZ boundaries must include, at a minimum, the following: 
 
• Law enforcement 
• Fire/rescue 
• EMS 
 
ESZ boundary information is different from the other layers described in this document because the 
template below is reused for each emergency service type. 
 
• The 9-1-1 authority may maintain the ESZ boundary layer as a combined or single layer for each 

emergency service. 
• However, when exchanging ESZ boundary information in an NG9-1-1 environment, such boundaries 

must be exchanged as individual layers for each emergency service type (e.g., one for law 
enforcement, one for fire/rescue, and one for EMS). 

• The State, through AZGeo, will collect, aggregate, and disseminate the ESZ boundary GIS datasets. 
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See NENA-STA-006.1-2020, NENA Standard for NG9-1-1 GIS Data Model, Section 3.4, for full attribution 
requirements.  
 
A full list of the required, optional, and conditional fields for the ESZ is found in Appendix B. 
 
 

4 Address Point 

Site/structure address points (SSAP) ideally represent the location of a site or structure, or the location of 
access to a site or structure. They also can represent landmarks. Address points provide the ability to 
locate sites that otherwise may not geocode correctly using the road centerline data: areas of unusual 
addressing (e.g., odd-number addresses on the even-number side of the road centerlines and vice-versa) 
and other areas where sufficient road centerline data is not available. Some addressable locations may be 
problematic near boundaries. In cascading geocoders (multiple, stacked location services), address points 
are the first tier for location matching. 
 
The address number, street name, and place name attributes (e.g., incorporated municipality, 
unincorporated community, neighborhood community) in the address points layer should be consistent with 
the address number range, street name, and left/right place name attribute combinations found in the road 
centerline layer.  
 
While there are 3.3 million address points available in the SSAP dataset, this data is not NG9-1-1 ready. 
The dataset does match the NG9-1-1 schema, but like the road centerline dataset, many of the NG9-1-1 
attributes are unpopulated. Geospatial data providers should be working toward developing and 
maintaining the address point data described in NENA-STA-006.1-2020, NENA Standard for NG9-1-1 GIS 
Data Model. (See Section 3.2 for full attribution requirements.) 
 
NENA INF-014.1-2015, Development of Site/Structure Address Point GIS Data for 9-1-1, provides 
guidance on address point development to support 9-1-1 service.10 SSAP can be used for location 
validation, call routing, and reverse 9-1-1. The Program recognizes the significant benefit of requiring this 
valuable dataset in the NG9-1-1 implementation.  
 
Summary of SSAP requirements: 
 
• Address points shall be continually updated. 
• Address points shall, at a minimum, represent all public and private addressable structures. 
• Address point attributes shall be accurate, complete, and standardized. 
• Abbreviations for street prefix, suffix, and type shall follow the selected standard for road centerlines. 
 
A full list of the required, optional, and conditional fields for address points is found in Appendix B. 

                                                  
10 https://www.nena.org/page/SSAP   

https://www.nena.org/page/SSAP
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5 Provisioning Boundary 

This polygon layer defines the area of geospatial data-provisioning responsibility, with no unintentional 
gaps or overlaps. The provisioning boundary must be agreed to by all adjoining data-provisioning 
providers. This provisioning boundary polygon layer can be used by an ECRF to facilitate the exclusion of 
erroneous features that lie beyond the boundary and for geoprocessing purposes. The State will be the 
definitive source for the provisioning boundary GIS dataset; as such, it will aggregate and then validate 
individual jurisdictions’ boundaries. When provisioning data for an ECRF and LVF through the SI, a 9-1-1 
authority or its designee must include only geospatial data for its geographic area of responsibility, and 
must ensure that the data includes coverage for the entire extent of that area. 
 
See NENA-STA-006.1-2020, NENA Standard for NG9-1-1 GIS Data Model, Section 3.5, for full attribution 
requirements. 
 
 

6 Topology Checks 

Topological integrity must be maintained within the PSAP boundary and between neighboring PSAPs. 
Topology checks must be performed on: 
 
• Address Points: 

− Point falls within provisioning polygon 
− No duplicate point exists within jurisdiction 
− No duplicate point exists within neighboring jurisdiction 

 
• Road Centerlines: 

− Each centerline segment must share an exact begin or end node with another centerline segment 
− If segments intersect without begin or end nodes (e.g., overpasses or underpasses), a street 

intersection is not established 
− For routing purposes and intersection lookup purposes, each intersection must be split 

(i.e., broken).  
− Centerline segments must be split at all true (i.e., grade-level) intersections 
− Line (road) segments shall be split at intersections and ESZ boundaries; road segments can be 

split at city and country boundaries as well 
− Consider splitting at railroad tracks and streams for intersection searches 
− Centerline segments should be drawn in the direction of increasing addresses, which is not 

necessarily the same as the direction of travel 
 
• PSAP, Provisioning, ESZ Polygons: 

− Polygons must not overlap neighboring polygons within the same feature class 
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− No gaps between polygons within the same feature class 
− ESZ polygons must completely nest within the PSAP polygon 

 
The above processes and more are described in detail in NENA 02-014, GIS Data Collection & 
Maintenance.11 See also NENA 71-501, NENA Information Document for Synchronizing Geographic 
Information System Databases with MSAG & ALI, Version 1, Section 3.1, for full topology requirements.12 
 
 

                                                  
11 “GIS Data Collection & Maintenance,” NENA. https://www.nena.org/page/gisdatacollection   
12 “Synchronizing GIS with MSAG & ALI,” NENA. https://www.nena.org/page/synch_gis_msag_ali   

https://www.nena.org/page/gisdatacollection
https://www.nena.org/page/synch_gis_msag_ali
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Appendix B – Arizona Statewide NG9-1-1 Schema 

The Arizona statewide schema for each geospatial dataset is defined below. Although jurisdictions will not 
be required to adopt these schemas exactly as shown, it is necessary for local geospatial data to be 
complete and compatible with the State schema. An export, transform, and load (ETL) process can be 
used by the local jurisdiction to prepare geospatial data for the ESInet/NGCS.  
 
The attributes M-C-O in the tables below, per NENA standards, are defined as: 
 
M Mandatory – Data must exist and be properly attributed. 
 
C Conditional – Data must exist if certain conditions exist within a single PSAP boundary or between 

neighboring boundaries. 
 
O Optional – The Inclusion of the data is at the behest of the 9-1-1 center. 
 
The attribute type in the tables below, per NENA standards, are defined as: 
 
P Printable ASCII13 character text fields in Esri geodatabase feature classes. 
 
E UTF14-8 restricted (defined by 9-1-1 center) text fields in Esri geodatabase feature classes. 
 
D Date fields in Esri geodatabase feature classes.  
 
N Numeric short-integer or long-integer fields in Esri geodatabase feature classes. (Note that the 

address number must be a long-integer field.) 
 
F Floating (decimal) in Esri geodatabase feature classes with fractional values within a specific 

range. For latitude and longitude values, six significant digits are preferred when available. 
 
U A Uniform Resource Identifier (URI) as described in Section 7.9 of NENA-STA-006.1.1-2020, 

NG9-1-1 GIS Data Model. 
 
 
Required Fields: Road Centerline 
 

Attribute Field Name M-C-O Type Width 

Source of Data (Discrepancy Agency ID) DiscrpAgID M P 75 

Date Updated DateUpdate M D -- 

Effective Date Effective O D -- 

Expiration Date Expire O D -- 

Road Centerline NENA Globally Unique ID RCL_NGUID M P 254 

Left Address Number Prefix AdNumPre_L C P 15 

Right Address Number Prefix AdNumPre_R C P 15 

                                                  
13 American Standard Code for Information Interchange 
14 Unicode Transformation Format 
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Attribute Field Name M-C-O Type Width 

Left FROM Address FromAddr_L M N 6 

Left TO Address ToAddr_L M N 6 

Right FROM Address FromAddr_R M N 6 

Right TO Address ToAddr_R M N 6 

Parity Left Parity_L M P 1 

Parity Right Parity_R M P 1 

Street Name Pre Modifier St_PreMod C E 15 

Street Name Pre Directional St_PreDir C P 9 

Street Name Pre Type St_PreTyp C E 50 

Street Name Pre Type Separator St_PreSep C E 20 

Street Name StreetName M E 60 

Street Name Post Type St_PosTyp C E 50 

Street Name Post Directional St_PosDir C P 9 

Street Name Post Modifier St_PosMod C E 25 

Legacy Street Name Pre Directional LSt_PreDir C P 2 

Legacy Street Name LSt_Name C P 75 

Legacy Street Name Type LSt_Type C P 4 

Legacy Street Name Post Directional LStPosDir C P 2 

ESN Left ESN_L C P 5 

ESN Right ESN_R C P 5 

MSAG Community Name Left MSAGComm_L C P 30 

MSAG Community Name Right MSAGComm_R C P 30 

Country Left Country_L M P 2 

Country Right Country_R M P 2 

State Left State_L M P 2 

State Right State_R M P 2 

County Left County_L M P 40 

County Right County_R M P 40 

Additional Code Left AddCode_L C P 6 

Additional Code Right AddCode_R C P 6 

Incorporated Municipality Left IncMuni_L M E 100 

Incorporated Municipality Right IncMuni_R M E 100 

Unincorporated Community Left UnincCom_L O E 100 

Unincorporated Community Right UnincCom_R O E 100 
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Attribute Field Name M-C-O Type Width 

Neighborhood Community Left NbrhdCom_L O E 100 

Neighborhood Community Right NbrhdCom_R O E 100 

Postal Code Left PostCode_L C P 7 

Postal Code Right PostCode_R C P 7 

Postal Community Name Left PostComm_L C P 40 

Postal Community Name Right PostComm_R C P 40 

Road Class RoadClass O P 15 

One-Way OneWay O P 2 

Speed Limit SpeedLimit O N 3 

Validation Left Valid_L O P 1 

Validation Right Valid_R O P 1 
 
 
Required Fields: Site Structure Address Point 
 

Attribute Field Name M-C-O Type Width 

Source of Data (Discrepancy Agency ID) DiscrpAgID M P 75 

Date Updated DateUpdate M D -- 

Effective Date Effective O D -- 

Expiration Date Expire O D -- 

Site NENA Globally Unique ID Site_NGUID M P 254 

Country Country M P 2 

State State M P 2 

County County M P 40 

Additional Code AddCode C P 6 

Additional Data URI AddDataURI C U 254 

Incorporated Municipality Inc_Muni M E 100 

Unincorporated Community Uninc_Comm O E 100 

Neighborhood Community Nbrhd_Comm O E 100 

Address Number Prefix AddNum_Pre C P 15 

Address Number Add_Number C N 6 

Address Number Suffix AddNum_Suf C P 15 

Street Name Pre Modifier St_PreMod C E 15 

Street Name Pre Directional St_PreDir C P 9 

Street Name Pre Type St_PreTyp C E 50 
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Attribute Field Name M-C-O Type Width 

Street Name Pre Type Separator St_PreSep C E 20 

Street Name St_Name C E 60 

Street Name Post Type St_PosTyp C P 50 

Street Name Post Directional St_PosDir C P 9 

Street Name Post Modifier St_PosMod C E 25 

Legacy Street Name Pre Directional LSt_PreDir C P 2 

Legacy Street Name LSt_Name C P 75 

Legacy Street Name Type LSt_Type C P 5 

Legacy Street Name Post Directional LStPostDir C P 2 

ESN ESN C P 5 

MSAG Community Name MSAGComm C P 30 

Postal Community Name Post_Comm C P 40 

Postal Code Post_Code C P 7 

ZIP Plus 4 Post_Code4 O P 4 

Building Building O P 75 

Floor Floor O P 75 

Unit Unit O P 75 

Room Room O P 75 

Seat Seat O P 75 

Additional Location Information Addtl_Loc O P 225 

Complete Landmark Name LandmkName C E 150 

Mile Post Mile_Post C P 150 

Place Type Place_Type O P 50 

Placement Method Placement O P 25 

Longitude Long O F - 

Latitude Lat O F - 

Elevation Elev O N 6 
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Required Fields: PSAP Boundary 
 

Attribute Field Name M-C-O Type Width 

Source of Data (Discrepancy Agency ID) DiscrpAgID M P 75 

Date Updated DateUpdate M D -- 

Effective Date Effective O D -- 

Expiration Date Expire O D -- 

Emergency Service Boundary NENA Globally Unique ID ES_NGUID M P 254 

State State M P 2 

Agency ID Agency_ID M P 100 

Service URI ServiceURI M U 254 

Service URN ServiceURN M P 50 

Service Number ServiceNum O P 15 

Agency vCard URI AVcard_URI M P 254 

Display Name DsplayName M P 60 
 
 
Required Fields: ESZ Boundary 
 

Attribute Field Name M-C-O Type Width 

Source of Data (Discrepancy Agency ID) DiscrpAgID M P 75 

Date Updated DateUpdate M D -- 

Effective Date Effective O D -- 

Expiration Date Expire O D -- 

Emergency Service Boundary NENA Globally Unique ID ES_NGUID M P 254 

State State M P 2 

Agency ID Agency_ID M P 100 

Service URI ServiceURI M P 254 

Service URN ServiceURN M P 50 

Service Number ServiceNum O P 15 

Agency vCard URI AvCard_URI M P 254 

Display Name DsplayName M P 60 
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Appendix C – Glossary of Acronyms 

The definitions below were sourced from NENA-ADM-000.23-2020, NENA Master Glossary of 9-1-1 
Terminology.15 
 

Acronym Term Definition 

ALI Automatic Location 
Identification 

Tabular reference for the current 9-1-1 system; defines 
destination PSAP for every wireline telephone number and 
cellular tower 

ANI Automatic Number 
Identification 

Telephone number (TN) associated with the access line 
from which a call originates 

BCF Border Control Function Provides a secure entry into the ESInet for emergency calls 
presented to the network 

CAD Computer-Aided Dispatch 
A computer-based system that aids PSAP 
telecommunicators by automating selected dispatching and 
record-keeping activities 

CLDXF Civic Layer Data eXchange 
Format 

A set of data elements that describe detailed street address 
information. All components are spelled out – no 
abbreviations 

DHCP Dynamic Host Configuration 
Protocol 

A widely used configuration protocol that allows a host to 
acquire configuration information from a visited network 
and, in particular, an IP address 

DNS Domain Name System A globally distributed database for the resolution of host 
names to numeric IP addresses 

ECRF Emergency Call Routing 
Function 

A functional element in an ESInet; the ECRF is a Location 
to Service Translation (LoST) protocol server where 
location information (either civic address or 
geo-coordinates) and a Service Uniform Resource Name 
(Service URN) serve as input to a mapping function that 
returns a Uniform Resource Identifier (URI) used to route 
an emergency call toward the appropriate PSAP for the 
caller’s location or toward a responder agency 

ESInet Emergency Services IP 
Network 

Managed IP network that is used for emergency services 
communications, and which can be shared by all 
public-safety agencies; it provides the IP transport 
infrastructure upon which independent application platforms 
and core services can be deployed, including—but not 
restricted to—those necessary for providing NG9-1-1 
services 

ESN Emergency Service Number A 3- to 5-digit number that represents one or more ESZs 

                                                  
15 “NENA Master Glossary,” NENA. https://www.nena.org/page/Glossary  

https://www.nena.org/page/Glossary
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Acronym Term Definition 

ESRP Emergency Service Routing 
Proxy 

An i316 functional element that is a SIP proxy server that 
the ESRP selects the next-hop routing within the ESInet 
based on location and policy. There is an ESRP on the 
edge of the ESInet. There is usually an ESRP at the 
entrance to an NG9-1-1 PSAP. There may be one or more 
intermediate ESRPs between them. Originating ESRP: The 
first routing element within the NGCS. It receives calls from 
the BCF at the edge of the ESInet. Terminating ESRP: The 
last ESRP for a call in NGCS. 

ESZ Emergency Service Zone 

A geographical area that represents a unique combination 
of emergency service agencies (e.g., law enforcement, 
fire/rescue, and emergency medical service) that is within a 
specified 9-1-1 governing authority’s jurisdiction 

ETL Extract, Transform, Load 

Three database functions that are combined into one tool to 
pull data out of one database, properly map the fields to the 
schema of a second database, and place it into the other 
database 

GIS Geographic Information 
System 

A system for capturing, storing, displaying, analyzing, and 
managing data and associated attributes which are 
spatially referenced 

i3 PSAP 

NENA i3 introduces the concept of an ESInet, which is designed as an IP-based 
internetwork (network of networks) shared by all agencies that may be involved in any 
emergency. A PSAP that is capable of receiving IP-based signaling for delivery of 
emergency calls and for originating calls and is conformant to NENA-STA-010 and other 
specifications for such PSAPs. 

IP Internet Protocol The method by which data is sent from one computer to 
another on the ESInet, Internet, or other networks 

LIS Location Information Server A functional element in an IP-capable originating network 
that provides locations of endpoints (i.e., calling device) 

LVF Location Validation Function 
A functional element in an NGCS that is a LoST protocol 
server where civic location information is validated against 
the authoritative GIS database information 

MSAG Master Street Address Guide Tabular reference for address validation in the current 9-1-1 
system; defines all possible addresses within a jurisdiction 

NENA National Emergency Number 
Association Standards body for 9-1-1 and NG9-1-1 

                                                  
16 NENA STA-010.2-2016, Detailed Functional and Interface Standards for the NENA i3 Solution. 
https://www.nena.org/page/i3_Stage3 

https://www.nena.org/page/i3_Stage3
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Acronym Term Definition 

NG9-1-1 Next Generation 9-1-1 

NG9-1-1 refers to an initiative aimed at updating the 9-1-1 
service infrastructure in the United States and Canada to 
improve public emergency communications services in a 
growingly wireless mobile society 

NGCS Next Generation Core 
Services 

The base set of services needed to process a 9-1-1 call on 
an ESInet. Includes the ESRP, ECRF, LVF, BCF, Bridge, 
Policy Store, Logging Services, and typical IP services 
such as DNS and DHCP. The term NGCS includes the 
services and not the network on which they operate. 

pANI Pseudo ANI 

A telephone number used to support routing of wireless 
9-1-1 calls. It may identify a wireless cell (antenna), cell 
sector or PSAP to which the call should be routed. Also 
known as routing number. 

PRF Policy Routing Function 
That functional component of an Emergency Services 
Routing Proxy that determines the next hop in the SIP 
signaling path using a policy 

PSAP Public Safety Answering 
Point 

The entity responsible for receiving 9-1-1 calls and 
processing those calls according to a specific operational 
policy 

RCL Road Centerline 

A line representing the physical center of a roadway 
between road shoulders. It often coincides with the center 
painted line dividing bi directional travel lanes. In cases of 
divided, multilane roadways, a centerline may be drawn in 
the median or multiple centerlines may exist representing 
each direction of travel. 

SI Spatial Interface 
A standardized interface between the GIS and the 
functional elements that consume GIS data, such as the 
ECRF and/or LVF 

SIP Session Initiation Protocol 

A protocol specified by the Internet Engineering Task Force 
(IETF) (RFC3261) that defines a method for establishing 
multimedia sessions over the internet; used as the 
call-signaling protocol in VoIP, NENA i2, and NENA i3 

SOP Standard Operating 
Procedure 

A written directive that provides a guideline for carrying out 
an activity. 

TFOPA 
Task Force on Optimal Public 

Safety Answering Point 
Architecture 

The Federal Task Force directed to study and report 
findings and recommendations on structure and 
architecture in order to determine whether additional 
consolidation of PSAP infrastructure and architecture 
improvements would promote greater efficiency of 
operations, safety of life, and cost containment while 
retaining needed integration with local first responder 
dispatch and support 
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Acronym Term Definition 

VoIP Voice Over Internet Protocol 

Telephone service provided through the internet rather than 
traditional telephone lines. This includes Verizon FIOS™, 
cable service such as Spectrum and Cox, and purchased 
devices like Ooma, Google Voice, or Magic Jack 
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