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What is NG9-1-1?

ωAn IP-based digital replacement for analog E9-1-1
ςBased on Open Standardsfor true interoperability
ςOperating on managed, multi-purposeIP networks

ωNot the Internet you use for e-mail and web browsing

ωProvides multimedia and advanced data capabilities 
ŦƻǊ t{!tΩǎ ŀƴŘother emergency service agencies
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GIS Data for NG9-1-1

ωThe success of NG9-1-1 systems will depend 
upon spatially accurate, up-to-date GIS data.  

ωGIS data, and associated applications, will 
replace most or all of the role formerly played 
by tabular MSAG and ALI databases

ςFor emergency call routing

ςCƻǊ ǾŀƭƛŘŀǘƛƴƎ ŀ ŎŀƭƭŜǊΩǎ ƭƻŎŀǘƛƻƴ
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GIS Data Layers for NG9-1-1 

Call Routing:

ωECRF Polygons (NG9-1-1)

ςMay be created from ESZ polygons

Location Validation: 

ωRoad centerlines

ω Address points
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tǊŜǇŀǊƛƴƎ ǘƻ DŜǘ ά[ƻ{¢έ

ωL9¢CΩǎ [ƻŎŀǘƛƻƴ-to-Service Translation Protocol

ςAn XML-based protocol for mapping service 
identifiers and geodetic or civic location

ωThe Emergency Call Routing Function (ECRF) 
uses LoSTfor routing NG9-1-1 calls to & within 
the Emergency Services IP network (ESInet)

ωLocation Information Servers (LIS) use LoSTfor 
the Location Validation Function (LVF)
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Location Validation Function (LVF)

ωEach NG-911 emergency call must include the 
ŎŀƭƭŜǊΩǎ ƭƻŎŀǘƛƻƴΥ
ςan X & Y coordinate (longitude & latitude), or 

ςŀ άŎƛǾƛŎ ŀŘŘǊŜǎǎέ (number, street name, community)

ωThe Location Validation Function (LVF) will 
depend upon Geocoding services and GIS 
database queries, in combination with good 
GIS reference data, to validate a civic address, 
ŀƴŘ ǊŜǘǳǊƴ ƛǘΩǎ ŎƻƻǊŘƛƴŀǘŜ
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Emergency Call Routing Function (ECRF)

ωThe Emergency Call Routing Function (ECRF) 
will depend upon accurate GIS polygon data 
of Public Safety Answering Point (PSAP) 
ƧǳǊƛǎŘƛŎǘƛƻƴ ōƻǳƴŘŀǊƛŜǎΣ ŀƴŘ ǘƘŜ ŎŀƭƭŜǊΩǎ 
coordinate, to determine where to route 
emergency calls. 
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PIDF-LO Example 
Request Using Civic Address

<?xml version="1.0" encoding="UTF-8"?>

<findServicexmlns="urn:ietf:params:xml:ns:lost1"

recursive="true" serviceBoundary="value">

<location id="627b8bf819d0bad4d" profile="civic">

<civicAddress

xmlns="urn:ietf:params:xml:ns:pidf:geopriv10:civicAddr">

<country> US </country>

<A1> RHODE ISLAND </A1>

<A2> PROVIDENCE COUNTY </A2>

<A3> NORTH PROVIDENCE</A3>

<A6> SMITH STREET</A6>

<HNO> 1951 </HNO>

<PC> 02911 </PC>

</civicAddress>

</location>

<service>urn:service:sos.police</service>

</findService>
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PIDF-LO Example 
Service Boundary (Polygon) Response

<?xml version="1.0" encoding="UTF-8"?>
<findServiceResponsexmlns="urn:ietf:params:xml:ns:lost1"
xmlns:p2="http://www.opengis.net/gml ">
<mapping

expires="2007-01-01T01:44:33Z"
lastUpdated="2006-11-01T01:00:00Z"
source="authoritative.example"
sourceId="7e3f40b098c711dbb6060800200c9a66">

<displayNamexml:lang="en">
NORTH PROVIDENCE POLICE

</displayName>
<service>urn:service:sos.police</service>
<serviceBoundaryprofile="geodetic-2d">

<p2:PolygonsrsName="urn:ogc:def::crs:EPSG::4326">
<p2:exterior>

<p2:LinearRing>
<p2:pos> 41.8699359895474  -71.4199237823532</p2:pos>
<p2:pos> 41.8673610688895  -71.4193019865816</p2:pos>
<p2:pos> 41.8669834138597  -71.4191684722935</p2:pos>

700+ 
VERTICES
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<p2:pos> 41.8662586212618  -71.4189891816382</p2:pos>
<p2:pos> 41.8662014008027  -71.4187908172637</p2:pos>
<p2:pos> 41.8699359895474  -71.4199237823532</p2:pos>
</p2:LinearRing>

</p2:exterior>
</p2:Polygon>

</serviceBoundary>
<uri>sip:police@northprovidenceri.com</uri>
<uri>xmpp:police@northprovidenceri.com</uri>
<serviceNumber>911</serviceNumber>

</mapping>
<path>

<via source="resolver.example"/>
<via source="authoritative.example"/>

</path>
<locationUsedid="6020688f1ce1896d"/>
</findServiceResponse>

700+ 
VERTICES
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Synchronizing GIS with MSAG & ALI

ωGIS data plays a valuable role in supporting 
tabular MSAG and ALI databases for E-911. 

ωGIS provides tools and methods to proactively 
identify discrepancies between GIS spatial 
data, and the MSAG & ALI tabular databases, 
in order to reconcile those discrepancies 
beforea caller dials 9-1-1. 
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Synchronizing GIS with MSAG & ALI

ωImportant continuous quality improvement 
process for GIS data, currently used in E-911 
PSAP for locating callers and dispatching ESAs

ωCriticalprocess for GIS data used in NG-911 
ŦƻǊ [±CΣ ǘƻ  ǾŀƭƛŘŀǘŜ ǘƘŜ ŎŀƭƭŜǊΩǎ ƭƻŎŀǘƛƻƴΣ ŀƴŘ 
return the X-Y coordinate of a civic address.
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Synchronizing GIS with MSAG & ALI

ωNENA Information Document for 
Synchronizing GIS Databases with MSAG & ALI
ςNENA# 71-501, v1.1, Sept. 8, 2009
ςhttp://www.nena.org/standard/synchronizing-gis-msag-ali

ωάLǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ŀ ƳƛƴƛƳǳƳ ƳŀǘŎƘ 
rate of 98% be set prior to using the GIS data 
in the Emergency Routing Data Base (ERDB) or 
the Location to Service Translation (LoST) 
tǊƻǘƻŎƻƭ ǎŜǊǾƛŎŜǎΦέ  

20090606 NENA Synchronizing GIS Databases with MSAG and ALI V1.pdf
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Definitions, for this presentation

ωάa{!D ŎƻƳƳǳƴƛǘȅ ƴŀƳŜέ Ґ ǘƘŜ ŎƻƳƳǳƴƛǘȅ 
names present in the telephone company 
MSAG, used for locating a 9-1-1 caller by 
community; usually based on either political 
ǎǳōŘƛǾƛǎƛƻƴ ƴŀƳŜǎ όŎƛǘȅ ƻǊ άǘƻǿƴ ƴŀƳŜέύΣ ƻǊ 
on postal community names (US Postal 
Service ZIP code), usually determined at the 
discretion of local addressing authorities . 
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Definitions

ωά{ƛǘŜǎέ Ґ DL{ Ǉƻƛƴǘ ŦŜŀǘǳǊŜǎ ǊŜǇǊŜǎŜƴǘƛƴƎ ŀƴ 
ŀŘŘǊŜǎǎŜŘ ǎǘǊǳŎǘǳǊŜ ƻǊ ƭƻŎŀǘƛƻƴΤ ŀƭǎƻ ά9{ƛǘŜέ 
for Emergency Site

ωά!ŘŘǊŜǎǎέ Ґ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ŀƴ {ƛǘŜΣ ǳǎǳŀƭƭȅ 
consisting of two parts, the house number 
and street name, plus the MSAG community 
name, separated by a comma
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Definitions

ωά{ǘǊŜŜǘǎέ Ґ DL{ ǎǘǊŜŜǘ ŎŜƴǘŜǊƭƛƴŜ ŦŜŀǘǳǊŜǎ 

ωά{ǘǊŜŜǘ {ŜƎƳŜƴǘέ Ґ ŀ ǎƛƴƎƭŜ Ŏƻƴǘƛƴǳƻǳǎ 
polyline Street feature

ωάCǊƻƳ Ǉƻƛƴǘέ Ґ ǘƘŜ ōŜƎƛƴƴƛƴƎ Ǉƻƛƴǘ ƻŦ ǘƘŜ 
Street segment 

ωά¢ƻ Ǉƻƛƴǘέ Ґ ǘƘŜ ŜƴŘƛƴƎ Ǉƻƛƴǘ ƻŦ ǘƘŜ {ǘǊŜŜǘ 
segment 
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Definitions
ωά!ŘŘǊŜǎǎ ǊŀƴƎŜǎέ
ς[ŜŦǘ [ƻǿ όά[ƻǿ !ŘŘǊŜǎǎ [ŜŦǘέΣ ƻǊ ά[ŜŦǘ CǊƻƳέύ
ς[ŜŦǘ IƛƎƘ όάIƛƎƘ !ŘŘǊŜǎǎ [ŜŦǘέΣ ƻǊ ά[ŜŦǘ ¢ƻέύ
ςwƛƎƘǘ [ƻǿόά[ƻǿ !ŘŘǊŜǎǎ wƛƎƘǘέΣ ƻǊ άwƛƎƘǘ CǊƻƳέύ
ςwƛƎƘǘ IƛƎƘ όάIƛƎƘ !ŘŘǊŜǎǎ wƛƎƘǘέΣ ƻǊ άwƛƎƘǘ ¢ƻέύ

ωά!Ŏǘǳŀƭέ ŀŘŘǊŜǎǎ ǊŀƴƎŜǎ
ςAddress ranges based on the address numbers of existing 

addressed structures or locations

ωάaƛƴ-aŀȄέ ŀŘŘǊŜǎǎ ǊŀƴƎŜǎ
ς!ŘŘǊŜǎǎ ǊŀƴƎŜǎ ōŀǎŜŘ ƻƴ ǘƘŜ άǇƻǘŜƴǘƛŀƭέ ŀŘŘǊŜǎǎ ƴǳƳōŜǊǎ 

of existing or future structures or locations; AKA 
άŎƻƴǘƛƴǳƻǳǎέ ŀŘŘǊŜǎǎƛƴƎ
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Definitions

ωάw!½έ Ґ wƻŀŘ !ŎŎŜǎǎ ½ƻƴŜ ǇƻƭȅƎƻƴǎΣ 
representing the areas on the Left and Right 
of each Street centerline containing all Sites 
which are (or should be) addressed 
(numbered) on that side of that street
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Definitions
ωάt{!tέ Ґ tǳōƭƛŎ {ŀŦŜǘȅ !ƴǎǿŜǊƛƴƎ tƻƛƴǘΣ ǳǎǳŀƭƭȅ ǘƘŜ ǇǊƛƳŀǊȅ 

emergency call answering point where call-takers determine 
if the nature of the emergency requires Law, Fire, EMS, or 
some other combination of emergency response agencies, 
and either dispatches the responding units, or transfers the 
call to a secondary answering point, such as the responding 
ŀƎŜƴŎȅΩǎ ŘƛǎǇŀǘŎƘŜǊǎΦ  

ωά9{bέ Ґ 9ƳŜǊƎŜƴŎȅ {ŜǊǾƛŎŜ bǳƳōŜǊΣ ǳǎŜŘ ƛƴ ŜƳŜǊƎŜƴŎȅ Ŏŀƭƭ 
routing for traditional Enhanced 9­-1-1, usually representing 
the unique combinations of Law-Fire-EMS agencies, and the 
PSAP, serving an area

ωά9{½έ Ґ 9ƳŜǊƎŜƴŎȅ {ŜǊǾƛŎŜ ½ƻƴŜ ǇƻƭȅƎƻƴ ŦŜŀǘǳǊŜǎ 
representing the areas served by an ESN, that are also split 
along MSAG community boundaries, where one ESN may 
cover more than one community. 
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Accurate GIS Data for NG-911

ωGeneral rule: Develop GIS data in this order:

ςPolygons layers

ωMSAG Community Polygons

ωESZ Polygons 

ςLine layers

ωStreet Centerlines

ςPoint layers

ωSites (Address points)
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ESZ Polygon QA, Geometry Audits

ωESRI Geodatabase Topology 
ςAudit for Overlapping polygons 
ωάaǳǎǘ ƴƻǘ hǾŜǊƭŀǇέ ǘƻǇƻƭƻƎȅ ǊǳƭŜ

ςAudit for Gaps between polygons 
ωάaǳǎǘ ƴƻǘ ƘŀǾŜ DŀǇǎέ ǘƻǇƻƭƻƎȅ ǊǳƭŜ

ωAudit for points which fall within (or on the 

boundaries of)more than 1 ESZ polygon 
ςStreet centerline midpoints, for updating Street 

Left/Right ESN & community name attributes
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Creating Geodatabase Topology

ωRequires ArcEditor or ArcInfo license

ωManaged through ArcCatalog

ωCreated inside FeatureDataset

ωParticipating FeatureClasses must be inside 
same FeatureDataset

ωPGDB vs. SDE
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Setting Cluster Tolerance

ωArcCatalog calculates minimum value as 
default 

ωMinimum dependent on precision of 
FeatureDataset spatial reference

ωUnits are same as the FeatureDataset

ωErrors smaller than tolerance are not reported
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ωFeatures and their vertices may move!

ωSimilar to ArcInfo 7.x Fuzzy Tolerance

ωArcGIS Desktop Help, Editing in ArcMap, 

Editing Topology, Topology Basics

© ESRI

Cluster Tolerance
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Setting Ranks

ωEstablishes priority of features that may 
shift by Cluster Tolerance 

ωNot relevant for a single featureclass 
topology
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Ranks

ωArcGIS Desktop Help, Editing in ArcMap, 

Editing Topology, Topology Basics

© ESRI
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Adding Topology Rules

ω26 Rules
ς4 Points

ς12 Lines 

ς9 Polygons 

ς1 Lines or Polygons

ωArcGIS Desktop Help, Editing in ArcMap, 

Editing Topology, Topology Rules
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Validating

ωDirty Areas

ωValidating

ςCracking

ςClustering

ωErrors 

ωExceptions
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ArcMap Topology toolbar

ωStart Editing to Enable Toolbar Buttons
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Topology Error Inspector tool

ωRight-click context menu
ςZoom to Errors

ςMark Exceptions


