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E9-1-1 vs. Next Generation 9-1-1

E9-1-1 NG9-1-1

Presenter
Presentation Notes
9-1-1 today – old, landline based system. Not flexible and not suited to evolving technology

NG9-1-1 – much more robust. Able to handle large amounts of data, and flexible to adapt to new and expanding technology.

9-1-1 systems today are really not able to handle the level of data that is needed to meet the expectations of the 9-1-1 caller.  It was a system built to handle landline calls, it’s old, inflexible, and fragile.  It wasn’t built to be modern, flexible, integrated, increasingly instantaneous, and take on more and more capabilities.  As I mentioned, think about all the apps you use day to day and all the ways that GIS data is pulled into those apps and all of the connectivity of those apps that you and your friends and loved ones have come to expect, and the current 9-1-1 system has sort of been forced to adapt the system to take on this additional data and be retrofitted and expand to incorporate this technology that it was never built to withstand, and the average 9-1-1 caller has no idea that the retrofitting has taken place to try and get that call to where it needs to go.  

And so all of this is really why we talk about the move to Next Generation 9-1-1.  It’s a system that is more robust, resilient, integrated, and flexible to handle all of the traffic, information, and data.  So that’s why we focus on next gen 9-1-1, GIS data becomes mission critical in an NG9-1-1 system.  GIS Data is the core of the Next Gen system.   



E9-1-1 critical database 
MSAG (Master Street Address Guide)

Tabular 
database of 

street names, 
address ranges, 
routing numbers 

(ESN)

Validates 
addresses 

before 9-1-1 call

Provides routing 
information for 
9-1-1 call to the 

correct 9-1-1 
center (PSAP)

Control address 
format for 

querying GIS 
data  

Maintained by Public Safety*
*Housed with Telcos

Presenter
Presentation Notes
E9-1-1 – routing calls is a tabular world, GIS only comes into play after the call has already reached the PSAP.

Possible approach based on roles and responsibility. Pointing out that the critical database currently maintained by public safety. NG brings new responsibility to GIS department.  

In E-9-1-1, your GIS responsibilities likely include the call HANDLING systems such as CAD and CPE mapping – END STATE

The locations are validated against the MSAG which is the routing database in E9-1-1 systems today.  That is why everyone keeps talking about their GIS data needs to be 98% synchronized with their MSAG.  

EVENTUALLY the MSAG will go away…

In NG – the MSAG is being replaced by a combination of GIS layers – Centerlines/Address Points to validate locations, and PSAP boundary to route the call.







E9-1-1 process – GIS department today

ALI

GIS

GIS Department PSAP Telcos / Database Provider

Telco RecordsCAD MSAG

Mobile 
Systems



NG9-1-1 critical database 
GIS database

GIS database:
Street centerline
Address Points

Boundaries

Location Validation 
Function (LVF)

Validates addresses 
before 9-1-1 call 

Emergency Call 
Routing Function 

(ECRF) 
Routes call to the 

correct 9-1-1 center 
(PSAP)

Maintained by GIS department

Presenter
Presentation Notes
NG9-1-1 – GIS is responsible for validating and routing live 9-1-1 calls – no longer a strictly tabular world.

Possible approach based on roles and responsibility. Pointing out that the critical database currently maintained by public safety. NG brings new responsibility to GIS department.  

In E-9-1-1, your GIS responsibilities likely include the call HANDLING systems such as CAD and CPE mapping – END STATE

The locations are validated against the MSAG which is the routing database in E9-1-1 systems today.  That is why everyone keeps talking about their GIS data needs to be 98% synchronized with their MSAG.  

EVENTUALLY the MSAG will go away…

In NG – the MSAG is being replaced by a combination of GIS layers – Centerlines/Address Points to validate locations, and PSAP boundary to route the call.



NG9-1-1 process – GIS department, soon

MSAG

GIS Departments PSAP NG9-1-1 Systems
CADGIS

GIS

GIS

Mobile 
Systems LVF

ALI

Transitional 
NG9-1-1Regional or 

Statewide GIS

ECRF

Presenter
Presentation Notes

Explain diagram of NG911 process; also talk about address data from MANY sources – Utility, USPS, Tax records for situs address



Impacts of NG9-1-1 on GIS programs

New responsibility level – Education!

New data model standard specifically for NG9-1-1

Maintenance update process and schedule

Discrepancy report resolution

Extract, Transform, Load (ETL) – local, regional, or state level

Presenter
Presentation Notes
GIS and 9-1-1 today is utilized after the call reaches the PSAP or 9-1-1 center.
NG – utilized within network that routes call to correct 9-1-1 center.  

Update frequency of your GIS data may not meet the needs for public safety.  What is your process for adding a new road to the centerline? 

There will be discrepancy reports created by NG processes – time sensitive resolution – WHO and HOW?
Discrepancy Agency ID 
 	Description: Agency that receives a Discrepancy Report (DR), should a discrepancy be
	 discovered, and will take responsibility for ensuring discrepancy resolution.  This may or 
 	may not be the same as the 9-1-1 Authority. 

GIS data will be provisioned into the NG system – at what level will that occur?  Who will be the provisioning agency?
	



Preserve local schema – ETL process
(Extract, Transform, Load)

GIS

GIS

GIS

Local 
Schema

Local 
Schema

Local 
Schema

NG9-1-1 Schema

Field Mapping and 
Conversion (ETL)

Presenter
Presentation Notes
In the State of NC NG911 GIS project local jurisdictions are not required to maintain the 911 GIS data in the NENA NG911 GIS data model.  Tools provided by GeoComm allow each jurisdiction to maintain their authoritative GIS data in the methods and manners required at the local level.  However there are a few 911 components that are needed but no single prescribe method for handling them at the local level.

Some examples include MSAG Community and ESN attributes in the Road Centerline and Site/Structure Address Points.

More information on the NENA NG911 GIS Data Model will be covered next.



Mapping the
Future of 9-1-1

NENA Standard for NG9-1-1 GIS Data Model



June 16, 2018

NENA Standard for 
NG9-1-1 GIS Data Model

was approved!

NENA-STA-006.1-2018

And it only took 8 years….

Presenter
Presentation Notes
Official publication date – June 16, 2018.  

Only took 8 years

During those years – a number of standards were developed
All of these standards are related and living documents that are evolving.



Fitting it all together

 If YOU build your data to the 
standard…

 and your NEIGHBOR builds their 
data to the standard…

 and THEIR neighbor builds their data 
to the standard…

Presenter
Presentation Notes
It’s rare that an agency transitions to NG alone – most if not all are regional or state systems…

It is important to talk and work with your neighboring jurisdictions now and plan out the approach

Standard ensures compatibility across local datasets

NG - Allows for broader transfer of calls…eventually nationwide capability 



Key Points

NENA
NG9-1-1 
GIS Data 

Model
Standard

Supports 
legacy E9-1-1 

and transitional 
systems

Local data 
model change 
for mandatory 
& conditional 

attributes

Spatial 
reference 
MUST be 
WGS84 

(not locally) 

Offers set list 
attributes to 
ensure data 

integrity 

Presenter
Presentation Notes
Some key points – 

1. Many legacy attributes are included to supports existing legacy 9-1-1 and transitional systems

2. There are some mandatory/conditional attributes that will require adjustments to the local data models and maintenance plans

3. For data provisioned into the NG network – Spatial reference MUST be WGS84 and will be part of the data provided by the State of NC; locally you should continue to use your local projection which is often state plane or UTM

4. The NENA data model offers set lists of attributes to assist in integrity

So, how does NENA classify the different data layers?




Street 
Centerline

Standard 
location layer

Address 
Points

May not 
contain all 
address 
locations

Landmarks, 
problem 

addressing 
areas, etc

PSAP 
Boundary

Most 
important 

Call routing 
functionality

Emergency 
Service 

Boundaries

Not limited 
to fire, law, 

medical

Separate 
layers

Provisioning 
Boundary

GIS data 
provisioning 

authority 

Only 
features 
within 

boundary

Required GIS Layers

No Gaps or Overlaps 

Presenter
Presentation Notes
REQUIRED Layers
MUST be available in the NG network for location validation and call routing.  

Address layers
Road Centerline
Typically primary for civic address validation and routing
Address Points – 
Typically secondary when not complete
No requirement for the layer to be 100% complete however address points should exist for known problem addresses in which geocoding is not accurate. 

Polygon layers
Must not contain gaps and overlaps to ensure NG processes work correctly.
PSAP Boundaries – (most important) - needed to determine which PSAP to route the call (new ALI/MSAG process)
Emergency Service Boundaries
Fire, law, medical – can be maintained locally as a single layer but must be provisioned as separate layers
Can add other responders boundaries as needed – e.g. Coast Guard, Animal Control, etc.
Provisioning Boundaries – strict boundary polygon to define which entity is provisioning GIS data for that specific area into the NG network  
Will vary based on location agreements.  

NO GAPS AND OVERLAPS with the polygon layers – working with neighbors to resolve these.  North Carolina has contacted with GeoComm to provide stitch points; these stitch points will be vitally important to this process.  




Strongly Recommended GIS Layers

Being reviewed with 
CLDXF doc update

Street Name Alias Table

States or Equivalents

Counties or Equivalents

Incorporated Municipal Boundary

Unincorporated Community Boundary

Neighborhood Community Boundary

Landmark Name Part Table

Complete Landmark Name Alias Table

Presenter
Presentation Notes
MAY AID in function of ECRF/LVF and STRONGLY recommended for call taking and dispatch operations.  

Landmark tables -  currently reviewed with updated in CLDXF NENA doc – proceed with caution




Recommended GIS Data Layers

Railroad Centerline

Hydrology Line

Hydrology Polygon

Cell Sector Location

Mile Marker Location

PSAP
CAD

Presenter
Presentation Notes
RECOMMENDED
NOT for NG validation or call routing 
Typically used in the local PSAP software for reference by the dispatchers and responders




Attribute Requirements

Mandatory

Data field 
MUST NOT 

be blank

Conditional
If attribute value 
exists, it MUST 

be provided 

If no value 
Blank or Null

Optional

An attribute 
value MAY or 
MAY NOT be 

provided in the 
data file

Presenter
Presentation Notes
141 different attributes between all data layers; they are categorized as Mandatory, Conditional, Optional

It is important to note that these are related to “Content” not the field itself when provisioning to the NG network.  

Mandatory 
Must be locally maintained; a few exceptions through the use of GIS Data Hub and the State of NC project – I will cover more on this later.
Must have content for each RECORD in the layer
example – Left From/To Address range (Centerline)

Conditional
IF value exists it MUST be included, left blank or <null>; must be maintained at the local level
example – Street post directional

Optional  -
May or may not have content in the field - enhance information for the call handling/transfer
example – Neighborhood Community 



Notable Mandatory Attributes

 Discrepancy Agency ID: Agency that receives a Discrepancy 
Report (DR), should a discrepancy be discovered, and will take 
responsibility for ensuring discrepancy resolution. This may or may 
not be the same as the 9-1-1 Authority.
 E.g. drhmncem1.durham.nc.us; rcmdncec1.richmond.nc.us

 Incorporated Municipality: Municipality name or 
“UNINCORPORATED”

 ESN and MSAG Community:  Mandatory through transition to 
NG911



Notable Mandatory Attributes | NENA Globally 
Unique ID
 Each feature (record) must have a globally unique ID.  When 

coalesced together with other local 9-1-1 authority’s data into the 
NG9-1-1 system the ID must continue to have only one 
occurrence.

Presenter
Presentation Notes
One of the most complex attributes to understand is the NENA Globally Unique ID.

This ID is used by NG911 Core Service providers to report discrepancies and errors.  This same ID is used to report errors within GIS Data Hub.



Notable Mandatory Attributes | NENA Globally 
Unique ID

Unique across ALL 
GIS layers

(RCL)

Unique for EACH 
GIS feature
(123456)

Unique across merged 
databases 

(drhmncem1.durham.nc.us)

Reporting & 
resolution of 

discrepancy errors

Example:
RCL123456@ 

drhmncem1.durham.nc.us

Presenter
Presentation Notes
The easiest process to establish globally unique IDs is:
Add the layer name abbreviation: RCL, SSAP, EMS, FIRE, LAW, PSAP, AUTH, etc to a unique feature number and append the Discrepancy Agency ID to it with the @ sign.



 Street Name Pre Modifier 
 Street Name Pre Directional
 Street Name Pre Type
 Street Name Pre Type Separator
 Street Name*
 Street Name Post Type
 Street Name Post Directional
 Street Name Post Modifier

CLDXF

Street Name Elements

 Legacy Street Name Pre Directional

 Legacy Street Name
 Legacy Street Name Type
 Legacy Street Name Post Directional

Legacy

Presenter
Presentation Notes
Street name 
CLDXF – fully spelled out fields consist of 8 fields
Legacy – abbreviated consists of 4 fields

CLDXF is required for NG911; Legacy is used for transitions and specifically for the synchronization of the ALI and MSAG

Let’s look at a few examples of how to translate from CLDXF to Legacy



Example 1

Street Name Pre Modifier

Street Name Pre Directional
EAST

Street Name Pre Type
AVENUE

Street Name Type 
Separator
OF THE

Street Name
FLAGS

CLDXF Fields

Street Name Post Modifier

Street Name Post 
Directional

NORTH

Street Name Post Type
BOULEVARD

Legacy Fields

Street Name Pre Directional
E

Street Name
AVENUE OF THE FLAGS

Street Name Post 
Directional

N

Street Name Post Type
BLVD



Example 2

Street Name Pre Modifier
OLD

Street Name Pre Directional

Street Name Pre Type
UNITED STATES HIGHWAY

Street Name Type Separator

Street Name
63

CLDXF Fields

Street Name Post Modifier

Street Name Post Directional

Street Name Post Type

Legacy Fields

Street Name Pre Directional

Street Name
OLD US HWY 63

OLD HWY 63
OLD HIGHWAY 63

OLD US HIGWAY 63

Street Name Post Directional

Street Name Post Type



Example 3

Street Name Pre Modifier

Street Name Pre Directional
NORTH

Street Name Pre Type
UNITED STATES HIGHWAY

Street Name Type Separator

Street Name
63

CLDXF Fields

Street Name Post Modifier
BYPASS

Street Name Post Directional

Street Name Post Type

Legacy Fields

Street Name Pre Directional
N

Street Name
US HWY 63 BYPASS

HWY 63 BYPASS
HIGHWAY 63 BYPASS

US HIGWAY 63 BYPASS

Street Name Post Directional

Street Name Post Type



Accuracy Benchmark for i3 Transition

 98% synchronization rate for ALI to road centerline

Teamwork is a MUST!

Presenter
Presentation Notes
Richmond County highlight – great accuracy on the first pass as part of the pilot project.



NG911 GIS Managed Services

Local 
Authoritative 

GIS Data

GIS Data
Hub

QC Checks

Statewide 
Aggregated
GIS Data

PSAP
Mapping

Emergency Call 
Routing Function 

(ECRF)

Location 
Validation 

Function (LVF)

Communication 
Service 

Providers

Location 
Information 
Server (LIS)

Emergency 
Services 

Routing Proxy 
(ESRP)

Service Order Input
Is this location valid in the GIS?

Emergency Call
Where do I need to go?

Emergency Call
You go to this PSAP!

Presenter
Presentation Notes
HAS ANIMATION!

What does it do for you…

First and foremost, your entities local authoritative data is checked for quality control and the aggregated into a single statewide GIS data set.

The single statewide GIS Database is then quality control checked and provisioned into the Location Validation Function (LVF) to support the Location Information Server (LIS) and into the Emergency Call Routing Function (ECRF) to support the Emergency Services Routing Proxy (ESRP).

The LVF utilizes the authoritative GIS data to valid locations (civic or geographic address).

The ECRF utilizes the authoritative GIS data, specifically the road centerlines, site/structure address points and PSAP boundaries, to route the emergency call to the correct PSAP.

The Communication Service Providers are the key to ensuring valid addresses are used.  Similar to today’s legacy MSAG each service address request is validated against to Location Information Server (LIS).  The LIS either tells the provider “Yes, this address is valid.” or “This address is not valid and cannot be found, please check the address and re-submit.”  So every element in the Road Centerline and Site/Structure Address Points submitted to GIS Data Hub and then provisioned to the LVF by the local GIS authority is important.  Incorrect GIS data might cause incorrect location validation and potentially incorrect call routing.  It is important to note that the NG911 Core Services provide policies to route an emergency call to a PSAP on the system even when it cannot be found.

Once the locations/addresses are valid they can be used to route the emergency calls to the proper PSAP.  Key data layers for emergency call routing are the road centerlines, site/structure address points and PSAP boundary.  However many systems can also use the Fire, Law Enforcement, EMS and other emergency service boundaries to further route to the appropriate responders.

So where does this NG911 GIS Managed Services fit?  Right here.  This is the QC checks – to valid for use within the ECRF and LVF – and the aggregation of the GIS data into a single statewide GIS data set for the ECRF and LVF.



GIS Data Hub

Presenter
Presentation Notes
Transition slide to GDH



What is GIS Data Hub?



GIS Data Hub Overview

Dashboard 
with Current 

Accuracy
(Always 

Available)

Log in to 
GDH; 

Automatic 
Download of 

Results

GDH sends 
email 

notification 
with link for 
results & a 

report

GDH 
Performs QC
(less than 24 

hours*)

Upload GIS 
Data

Navigate to 
Upload page

Log In to GIS 
Data Hub

*Most results will be available in 1 to 2 hours.



Access to GIS Data Hub

• https://gdh.sonc.nc.geo-comm.com/GMS_API

GIS Data Hub link

• Invitation email is sent for registration and password creation
• Permissions can be set to allow individual users to upload data, 

download results, view the Dashboard and download converted 
dataset in desired schema

User configuration



Access to GIS Data Hub

Presenter
Presentation Notes
Plan to demo the NC GIS Data Hub site instead of PowerPoint, if possible.  



GIS Data and Database Uploads | 
Consistency is Important!

CONSISTENCY FROM UPLOAD
TO UPLOAD IS IMPORTANT!

GIS data file names and schema
needs to be consistent

ALI and MSAG database sheet tab
names need to be consistent

Browse to your zip file or
drag and drop your zip file

that contains your GIS data,
ALI, MSAG or any of the three.



GIS Data Hub – Behind the Scenes
Secure web browser-based configuration management



QC Results Notification E-mail and Download Link

Presenter
Presentation Notes
Reports are delivered individually; others do get them.



QC Summary Report & Dashboard

Summary report is created with each quality control check run



Available Documentation & Supporting Applications

User Guide

• The User Guide includes the QC 
Plan

• The QC check table lists 
applicable exception codes

GDH Help File

• All available QC checks are 
described in the help file

• Exception codes associated with 
each QC check are listed in the 
help file

Resolver

• Can be installed locally and added 
into ArcMap

• Allows for exception code field 
population with one click by linking 
to features using the unique ID



Workflow Diagrams and User Guide

• GeoComm Process Overview
• Data submission, QC Error Report and Remediation Management

Workflow diagram

• ETL fallouts
• Ingest validation
• General QC checks
• SSAP QC checks
• RCL QC checks
• Boundary layer QC checks
• Synchronization QC checks

Data conversion and quality control checks –
User Guide QC Plan



Summary 
Report ETLFallouts.csv

QCFallouts.csv QCFallouts.gdb

GIS data QC results

ALI database and MSAG 
synchronization checks

Summary reports

Dashboard

Review of QC Process Results 



GIS Data Exceptions

 An even address was assigned to the odd side of the road in 
previous years.  The addressing authority does not want to re-
address the structure.  This even address will be found as an error 
in the QC checks.  What do I do?  It isn’t an error that I can correct!

100 – 198 Main St

101 – 199 Main St

200 – 298 Main St

201 – 299 Main St

100

101

110

111

152

155

188

186

198

197

Presenter
Presentation Notes
Simple example of when to use exceptions

“street and SSAPs” show up first
Text appears on click.



QC Exception Codes

 Exception codes are used to notify GIS Data Hub that a features is 
an anomaly and that an identified error is a quality control check 
exception.



Correcting Reported Errors & GIS Data Hub Help File



Recap

 Teamwork is a MUST!  GIS and 911 must work together during and 
after transition.

 Each jurisdiction is responsible for resolving the errors identified.  
GeoComm and the State of NC are available to provide guidance 
and assistance.

Presenter
Presentation Notes
Slide 24 - 
Importance of GIS in NG911



Mapping the
Future of 9-1-1

Questions
Jessica Frye, GeoComm County

Project Manager
320-281-2554

jfrye@geo-comm.com

Brandon Moore, King-Moore
276-356-8224

moore@king-moore.com

GeoComm NC Team
1-844-282-4507

NCTeam@geo-comm.com

Jessica Beierman, GeoComm State
Project Manager

320-281-2202
jbeierman@geo-comm.com

mailto:jfrye@geo-comm.com
mailto:moore@king-moore.com
mailto:jbeierman@geo-comm.com
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