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Dear Mr. Secretary:
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the rules, are an original and two copies of a presentation today to Alan Thomas,
made on behalf of the National Emergency Number Association (NENA). Please
direct any questions to the undersigned.
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DONELAN, CLEARY, WOOD & MASER, Poe.

May 31, 1995

Alan Thomas
FCC/CCB, Room 6338
2025 M Street N.W.
Washington, D.C. 20554

Re: CC Docket 94-102, E9-l-1 compatibility, MLTS/wireless

Dear Alan:

Enclosed for your information are NENA News articles from the issues of March
and June 1995, selected for their relevance to the subject docket proceeding.

In the March issue, "Technological Innovation for E9-l-l Services" contains
brief discussions of "new dial tone providers," PS (private switch) ALI and map
and cell ALI. From the same issue, California's experience with legislation to
mandate "graphic" ALI based on latitude, longitude and elevation is discussed by
a telephone company 9-1-1 executive, "In Support of a National Standard: The 9
1-1 Technology Dilemma."

In the June issue, two state 9-1-1 executives recount the differing approaches of
Rhode Island and New Jersey to the routing of calls from cellular telephones.

This letter and its attachments are being supplied to the Secretary for placement
on the docket record, pursuant to Section 1.1206 of the Commission's rules.

ames R. Hobson
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by George Heinrichs

Technological Innovation
for E9-1-1 Services

Telecommunications and E9-1-1 tech
nology is becoming more sophisticated.
Consequently, the demand for new prod
ucts and services to take advantage of that
technology is growing. Many companies
are stepping forward to take a proactive
response to these demands. SCC Commu
nications is one of those companies. With
the establishment of a National Data Ser
vices Center (NDSC) in Boulder, Colo
rado, SCC has set the stage to provide
E9-1-1 infrastructure and data base ser
vices to large telephone service providers,
independent telephone companies, public
safety agencies and wireless communica
tion companies throughout North America.
The following article highlights some of
the innovative ways SCC is using technol
ogy to provide new, faster and innovative
services.

New Products Demands and
New Dial Tone Providers

With the addition of many new "dial
tone" providers in major markets, the pro
visioning ofE9-1-1 data services is becom
ing increasingly complex. SCC's response
is a single data repository and related ser
vices provided by an objective, non-com
petitive third party. The SCC NDSC pro
vides system support for MSAG mainte
nance, graphic MSAG support, ALI file
maintenance, single point PSAP contact,
network switching updates, etc. from mul
tiple sources, while providing a single point
of contact for MSAG maintenance, ALI
database support and other E9-1-1 infra
structure services.

Basic Services Provided
As telephone service orders are placed

by the general public, the information is
transmitted via high speed links to the
NDSC. Automated processes validate the
address and proper planned routing of
E9-1-1 calls originating from the new or
changed phone. Successful updates are
transmitted to a distributed network ofTan
dem Computers' fault tolerant ALI high
speed display nodes distributed throughout
the service area. New call routing informa-

tion is also delivered to the appropriate
control switches in the E9-1-1 voice net
work. The NDSC supports a wide variety
ofE9-l-l switching systems (including the
AT&T lA®, 5ESS®, NTI DMS-IOOTM,
Stromberg Carlson, Ericsson. Rockwell,
Summa Four, etc.)

New service records or change orders
which are believed to be in error are re
searched by NDSC analysts, and are re
solved through a cooperative effort involv
ing NDSC analysts, the telephone service
provider, and appropriate PSAP coordina
tor for inclusion in the E9-1-1 system.
NDSC analysts also provide support for the
creation and maintenance of MSAGs in
cooperation with local jurisdiction coordi
nators and telephone service providers.

Expanded Service Offerings
A number ofnon-traditional E9-1-1 ser

vice offerings are also available via the
center. These options may be selected
either by the telephone service provider or
the public safety agency. Some of the
optional products may require companion
enhancements to the voice network or its
components. These are provided by the
local or cellular telephone service company.

On-line Access
Agency 9-1-1 coordinators may con

nect to the NDSC via a secured dial-up link
to view data service request errors, MSAG
changes, etc. for their jurisdiction. This
systemalso supports file transfer and E-mail
messaging to coordinate with NDSC
analyst staff.

PS/ALI
A system to allow private switchlPBX

users to enter and maintain their ALI data
for telephone service locations not "known"
to the telephone service provider is also
available. This system supports full MSAG
eoordination of ALI data so that appropri
ate routing information can be maintained
in the E9-1-1 system.

Subscriber ALI
At the discretion of the public safety

agencies and the telephone service pro-

vider, an additional seven digit phone num
ber can be activated for a service area which
allows citizens to add language preference
and special medical or other hazard flags to
their E9-l-1 record.

SR/ALI
The NDSC ALI distributed nodes also

operate directly connected to large tandem
class control switches (5ESS) as adjunct
processors, providing high speed call con
trol for E9-l-1 calls.

Graphic MSAG Maintenance
The NDSC supports the capture and

maintenance of MSAG information using
advanced mapping technology. Informa
tion may be captured in a number of differ
ent formats and then maintained by the
NDSC or by the agency coordinator using
graphic mapping technology. These sys
tems support the delivery of E9-1-l service
to areas without traditional addressing, but
where the location of phone service can be
determined by other means.

Map ALI
Once users have chosen to build a map

data base for their E9-l-l system, they may
optionally activate a tactical map display at
the call taker position which displays the
location of the caller. This graphic map
system is particularly useful in areas with
out addressing.

Cell ALI
This system provides support to the

PSAP for the receipt of E9-1-1 calls from
wireless phone systems. The Cell ALI
system will generate a computerized map
display of the approximate location of a
caller initiating a 9-1-1 call from a properly
equipped cellular phone system.

Information Products
Expanded information products are also

available from the NDSC. These include
MSAG exports in many different formats
and on different media types for use in other
systems. On a subscription basis the NDSC
also offers daily, weekly, and monthly sta
tistical summaries, CD ROM-based ALI
history archive, color pin map reporting of
E9-1-1 call activity, and many others.

StringentPerlormance
Metrics

The key to success of an operation of
this kind is the application of stringent
performance metrics. All ofthe key opera
tions of the center are measured using "pri
mary metrics." Examples of these metrics
include the average, maximum and mini
mum posting delay upon receipt of a ser
vice order. The NDSC commitment is to
post all on-line (SIP) incoming service

(continued on page 26)
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Technological Innovation
for E 9-1-1 Services (continued from page 9)

played at the public safety agency, and
Automatic Location Infonnation (ALI) so
that the address of the caller is also dis
played at the public safety agency. AB2455
sought to alter the definition of E9-l-l to
read, Selective Routing, ANI and Graphic
ALI.

With that change in definition, public
policy would have required enhancement
of the California 9-1-1 infrastructure which
is fully supported by the collection of a

orders to the live E9-I-l network within
three hours of receipt of the information.
Additional metrics include ALI response
time (2 seconds or less; our average is .79
seconds), customer (PSAP) affecting
down time, customer satisfaction on
MSAG and general data base mainte
nance. Secondary metrics include such
items as ALl No Record Found research
and resolution. default routing research.
etc.

These performance metrics are com
municated on a daily basis to customers
using a highly secure Lotus Notes® based
data distribution system. This allows cli
ents to observe the daily results of the
NDSC operation for their customers or
the public. Both the NDSC and NDSC
customers have a commitment to con
tinual process improvement, monitoring
all operational metrics and working to
improve E9-1-1 infrastructure operations.
A full time metrics officer is responsible
for calculating and reporting all NDSC
metrics and their trends.

Aggressive Database
Reconciliation (RECON)

The NDSC operates an aggressive pro
gram of data RECON or reconciliation to
check E9-1-1 telephone and routing in
formation against other data sources to
find errors in the source data bases. These
processes are highly automated systems
which search for anomalies in the data by
comparing E9-I-l information automati
cally to other telephone service company
andjurisdiction provided information. The
suspect information is then managed
through a RECON research queue process.

Survivability
Based on Tandem Computers' fault

tolerant systems, deployed in a "fail safe"
geographically distributed configuration,
the NDSC network and distributed sys
tems are designed to continue to support

special surcharge on telecommunications.
The tabular data bases in the local exchange
companies would have been converted to
graphic files based on GPS (Global Posi
tioning System) standards. In this context,
addresses would be assigned a Universal
Address based on the GPS location conven
tion (24 character latitude. longitude, and
elevation). This address or location would
then be displayed on a mapped image as an
icon at the X-Y coordi nates. rImportantIy,

E9-1-1 operations even though single pro
cessing sites may be totally destroyed or
incapacitated. Network operations are
provided via dedicated high speed links
using different long haul carriers, switched
high speed back-up links, and finally us
ing VSAT satellite technology to avoid
terrestrial connections in the event of
massive failure of the national long haul
network systems. In the event ofcomplete
failure of all data support systems and all
levels of backup, the voice network is
designed to continue to deliver E9-1-1
calls.

Security
NDSC data system security meets the

demanding standards of both the regula
tory and operational arenas worlds of
E9-1-1. Comprehensive security systems
and practices are in place to protect the
integrity of the systems and the confiden
tiality of the information.

Economic Business Model
A natural result of the network-based

services offering is that public safety agen
cies and telephone service providers us
ing the system do not have to purchase up
front licenses or invest in large hardware
systems. Transactions are priced on a pen
nies per line per month basis. Using this
model, transition from old or inadequate
systems can be achieved without large
capital investment.

For More Information
For additional information on SCC or

the National Data Services Center, please
contact SCC Communications at (303)
581-5600. Tours of the NDSC may be
scheduled by contacting Mr. Mark Kulaga,
Manager of Marketing Communications,
at (303) 581-5600. Tours require advance
scheduling and completion of a security
form and associated clearance waiver.

the Universal Address is h;l"'l ,'n the GPS
data convention for addn' '-,S I Iii' ;Ind not the
specific GPS technolog} !i! ransmitting
location data. I

The display of graphIC d~lI it would re
quire a change in the displa~ "'.:reens at the
Public Safety Answering rom! (PSAP) as
today's LED and ELD screen·; are not ap
propriate for full graphic displays ofmapped
images. The solution isan intelligent work
station consisting of networked 486 PCs
with a Windows or NT type operating sys
tem on which various workstation screens
at the PSAP could be consolidated as well
as accommodate the mapped ALI. In this
scenario, the mapped images are resident
on the PSAP system with periodic image
updates from a master network fi Ie and thus
do not require massive bandwidth in the
transport medium.

This was the simple strategy of AB2455,
to create a standard applicable to all forms
of 9-1-1: optimize resources; modernize
PSAP telecommunication and data display
equipment; and, minimize the proliferation
of multiple PSAP terminals.

A Standard We Can Live With
With an enriched infrastructure such as

this, wireless location data could be dis
played on PSAP workstations just as is
existing wireline ALI. Additional sub
scriber information or data could also be
provided in a display window meeting the
individual carrier's specifications or other
industry standard.

Considering one of every five Ameri
cans live in California, such a significant
retrofit ofthe California9-1-1 system would
have had a tremendous leadership impact to
the entire 9-1-1 industry. It would have put
in place the infrastructure to allow all the
various wireless carriers to provide loca
tion information using any technology ap
propriate to their business objectives.
Equally important, the PSAP would re
ceive 9-1-1 data in a common manner and
be able to formulate an emergency response
to calls in a standard fashion.

This Was Not To Be
The failure of our initial attempt in Cali

fornia was due to a number of failures and
inadequacies. The bill failed due to lack of
industry support in an era of scarce finan
cial resources. Even though our 9-1-1 fund
yields a surplus to the State General Fund
annually, there was not enough public safety
support for the bill to survive. As was
expected, the politics within the State Leg
islature were gruesome. Not expected was
the seeming lack of concern and industry
support from our profession.

There are at least three reasons why this
could have occurred: it was bad public



by W. Clay Paxton

In Support ofa National
Standard: The 9-1-1
Technology Dilemma

vice such as '0' Operator, directory assis
tance and 6-1-1 repair. Therefore, the dial
tone provider also provides the 9-1-1 ser
vice.

Cellular carriers typically use a call pro
cessing convention similar to a speed-call
feature. That is, when 9-1-1 is dialed, the
cellular switch receives the numbers, con
verts them to a standard 7-digit telephone
number and sends the call over the public
switched network to a default PSAP.

California law requires that all 9-1-1
systems in the state provide the feature/
functionality of Enhanced 9-1-1. Since
cellular does not have a 9-1-1 system, per
se, they are exempted from this require
ment. Likewise, others who might provide
dial tone such as cable operators and alter
nate service providers are also exempt.

The Federal Response
On September 19,1994, the FCC initi

ated a Notice of Proposed Rulemaking
(NPRM) to ensure that wireless telephone
users have access to 9-1-1 emergency ser
vices comparable to those currently avail
able to users of the wireline telephone net
work. In a unanimous vote of the Commis
sion, Chairman Hundt said, "There will be
a lot ofways telephone calls are made in the
future and everyone involved should be
mandated to meet certain public health and
safety considerations. [This NPRM action
is aJ perfect example of the role govern
ment should have in encouraging competi
tion while setting rules to protect the pub
lic'-'

II••• people are arming

themselves with their

own weapons to fight

crime and insure their

personalsafety. "

The California Approach
In the 1994 California legislative ses

sion, Assembly Bill 2455 (AB2455) was
introduced by Assemblyman Bob Epple.
E9-1-1 is distinguished from other 9-1-1
systems in that it provides Selective Rout
ing (SR) so that the call is electronically
routed to the appropriate public safety
agency based on the location of the caller,
Automatic Number Identification (ANI) so
that the caller's telephone number is dis-

The Wlreless Influence
Cellular telephones represent the first

significant adaptation of wireless telecom
munications technology to personal safety.
Recent industry studies reflect phenomenal
growth in cellular sales with usage nearly
doubling about every 18 months and 2 of
every 3 new telephone numbers being as
signed to cellular phones. There are cur
rently more than 21 million cellular phones
in service, up from II million at the start of
J993 The Yankee Group, as quoted in
USA Today, claim that their studies indi
cate 46% of new users cite personal secu
rity and safety as the number one reason for
the new purchase.

Nationwide in 1993. there were about
6.5 million calls to 9-1-1 usmg cellular
phones, about 150,000 per month in Cali
fornia alone. Because cellular 9- J-I calls
do not provide telephone number and loca
tion data as wireline caJls do. they are
typically routed to a default agency such as
the highway patrol or state police, based on
local operating agreements. The rapidly
increasing cellular call volumes are having
a crippling affect on these default agencies
and traditional technology and personnel
augmentation are offering little relief.

Additionally, in many emergencies, the
default agencies are not the appropriate
initial response agencies for medical emer
gencies or criminal activity and must relay
the request to the appropriate response pro
vider. PCS and other wireless technologies
are expected to exacerbate this critical
situation.

9-1-1 is a Telephone
Company System

Our superb 9-1-1 systems are taken for
granted by many, including ourselves. The
exp(~ctation is that new technologies and
telecommunications carriers are simply in
corporated into the existing 9-1-1 system.
What is often little understood is that 9-1-1
is a basic exchange service of the local
telephone company. e.g. a "dIal tone" ser-
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Crime and public safety are the
biggest national concerns in
America. The communist threat,
illegal immigration, education and
even our national economy have
taken aback seat to individualfears
about personal safety and the per
ceivedgrowth ofcrime in our com
munities.

Pressedby this concern, national
and state legislators are moving
with a high level ofpublic debate
and visibility in enacting public
volicy measures such as "Three
Strikes," new prison construction,
and the National Crime Bill. The
number of local measures to en
hance law enforcement andpublic
I)afety are at an all time high. And,
as we are all aware, the level of
vress coverage andmedia coverage
are consistent with heightenedcon
cerns about public safety.

Individually, people are arming
themselves with their own weapons
fO fight crime and insure their per
wnal safety: alarm systems, sub
~cription to security services, com
munity alert programs, gun pur
~hases, and in ever growing num
Jers, cellular telephones.



Technological Innovation
for E 9-1-1 Services (continued from page 9)

played at the public safety agency, and
Automatic Location Information (ALI) so
that the address of the caller is also dis
played atthe public safety agency. AB2455
sought to alter the definition of E9-1-1 to
read, Selective Routing, ANI and Graphic
ALI.

With that change in definition, public
policy would have required enhancement
ofthe California 9-1-1 infrastructure which
is fully supported by the collection of a

orders to the live E9-1-1 network within
three hours of receipt of the information.
Additional metrics include ALI response
time (2 seconds or less; our average is .79
seconds), customer (PSAP) affecting
down time, customer satisfaction on
MSAG and general data base mainte
nance. Secondary metrics include such
items as ALI No Record Found research
and resolution, default routing research.
etc.

These performance metrics are com
municated on a daily basis to customers
using a highly secure Lotus Notes® based
data distribution system. This allows cli
ents to observe the daily results of the
NDSC operation for their customers or
the public. Both the NDSC and NDSC
customers have a commitment to con
tinual process improvement, monitoring
all operational metrics and working to
improve E9-1- I infrastructure operations.
A full time metrics officer is responsible
for calculating and reporting all NDSC
metrics and their trends.

Aggressive Database
Reconciliation (RECON)

The NDSC operates an aggressive pro
gram of data RECON or reconciliation to
check E9-1- I telephone and routing in
formation against other data sources to
find errors in the source data bases. These
processes are highly automated systems
which search for anomalies in the data by
comparing E9-I-l information automati
cally to other telephone service company
andjurisdiction provided information. The
suspect information is then managed
through a RECON research queue process.

Survivability
Based on Tandem Computers' fault

tolerant systems, deployed in a "fail safe"
geographically distributed configuration.
the NDSC network and distributed sys
tems are designed to continue to support

special surcharge on telecommunications.
The tabular data bases in the local exchange
companies would have been converted to
graphic files based on GPS (Global Posi
tioning System) standards In this context,
addresses would be assigned a Universal
Address based on the GPS location conven
tion (24 character latitude, longitude, and
elevation). This address or location would
then be displayed on a mapped image as an
icon at the X-Y coordinates.!lmportantly.

E9-1-1 operations even though single pro
cessing sites may be totally destroyed or
incapacitated. Network operations are
provided via dedicated high speed links
using different long haul carriers, switched
high speed back-up links, and finally us
ing VSAT satellite technology to avoid
terrestrial connections in the event of
massive failure of the national long haul
network systems. In the event ofcomplete
failure of all data support systems and all
levels of backup, the voice network is
designed to continue to deliver E9-I-I
calls.

Security
NDSC data system security meets the

demanding standards of both the regula
tory and operational arenas worlds of
E9-1-1. Comprehensive security systems
and practices are in place to protect the
integrity of the systems and the confiden
tiality of the information.

Economic Business Model
A natural result of the network-based

services offering is that public safety agen
cies and telephone service providers us
ing the system do not have to purchase up
front licenses or invest in large hardware
systems. Transactions are priced on a pen
nies per line per month basis. Using this
model, transition from old or inadequate
systems can be achieved without large
capital investment.

For More Information
For additional information on SCC or

the National Data Services Center, please
contact SCC Communications at (303)
581-5600 Tours of the NDSC may be
scheduled by contacting Mr. Mark Kulaga,
Manager of Marketing Communications,
at (303) 581-5600. Tours require advance
scheduling and completion of a security
form and associated clearance waiver.
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images. The solution is an intelligent work
station consisting of networkcd 486 PC',;
with a Windows or NT type operating sy·;
tern on which various work'itation screcns
at the PSAP could be consolidated as well
as accommodate the mapped ALI. In this
scenario, the mapped images are resident
on the PSAP system with periodic image
updates from a master network file and thus
do not require massive bandwidth in the
transport medium.

This was the simple strategy of AB2455,
to create a standard applicable to all forms
of 9-1-1: optimize resources: modernize
PSAP telecommunication and data display
equipment; and, minimize the proliferation
of multiple PSAP terminals.

A Standard We Can Live With
With an enriched infrastructure such as

this, wireless location data could be dis
played on PSAP workstations just as is
existing wireline ALI. Additional sub
scriber information or data could also be
provided in a display window meeting the
individual carrier's specifications or other
industry standard.

Considering one of every five Ameri
cans live in California, such a significant
retrofit ofthe California 9-1-1 system would
have had a tremendous leadership impact to
the entire 9-1-1 industry. It would have put
in place the infrastructure to allow all the
various wireless carriers to provide loca
tion information using any technology ap
propriate to their business objectives.
Equally important, the PSAP would re
ceive 9-1-1 data in a common manner and
be able to formulate an emergency response
to calls in a standard fashion.

This Was Not To Be
The failure of our initial attempt in Cali

fornia was due to a number of failures and
inadequacies. The bill failed due to lack of
industry support in an era of scarce finan
cial resources. Even though our 9-1-1 fund
yields a surplus to the State General Fund
annually, there was not enough public safety
support for the bill to survive. As was
expected, the politics within the State Leg
islature were gruesome. Not expected was
the seeming lack of concern and industry
support from our profession.

There are at least three reasons why this
could have occurred: it was bad public
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W. Clay Paxton is executive director. 9-1-1 and
Emerg~ncyServices of Pacific Bell and is
headquartered in Sacramento. California. Prior to
joining Pacific Bell in 1980. he was a lieutenant
with the Alameda County Sheriffs Department in
Oakland. He holds various degrees. including an
M. P.A from California State University, Hayward.
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Wireless &9-1-1
The Rhode Island

9-1-1 CeiluTiii
Emergency Call

System

by Colonel Ernest E. Ricci

Change, and resistance to change, is inevitable. In the public
safety emergency communications service, we would like to think
that whatever procedural changes we implement are made for the
greater good of the public. Usually they are, when they are made
in response to an actual public need rather than one perceived, or
anticipated.

The advent of cellular communications systems generated a
public safety need to process emergency cellular calls efficientlv
- differently than conventional telephone calls, primarily b~
cause of the fixed vs. mobile status of the caller. There is no
universally prescribed method. In fact, because public safety
communications systems nationally do not follow a universal
number 9-1-1. they maintain unique characteristics as determined
by size. type of service, jurisdiction, etc, which in turn govern the
choice of processing method(s).

The State of Rhode Island's 9-1-1 cellular communications
system retains its own hybridized call processing characteristics
The development of the 9- I- I cellular emergency calI processing
system in Rhode Island, why it developed in that manner, some of
the little known technical shortcomings in the system, and how
one can learn to better utilize the cellular 9- I-1 emergency
communications system, are the subjects addressed in this article

On July 10, 1994, nearly six years afterthe establishment of the
Statewide 9- I-I Communications System, the Rhode Island En
hanced 9-1-1 Emergency Telephone Division began processing
ceIlular 9-1-1 calIs. The separation in time was not intended by the
system's planners. In fact, when the Enhanced 9-1-1 system was
implemented in 1988, plans to include cellular9-1-1 were in place
at that time. What was lacking was the legislative component

Rhode Island
continued on page 20

Cellular 9-1-1 in
New Jersey

by S. Robert Miller and Craig A. Reiner

Call Forwarding of Cellular 9-1-1 Calls
New Jersey Law treats cellular telephone companies in the

same manner as other Local Exchange Carriers (LECs). State
9-1-1 regulations authorized the Office of Emergency Telecom
munications (OETS) to direct cellular calls to PSAPs, as OETS
deemed appropriate. OriginaIly, the ceIlular vendors were each
provided a 7-digit (or 10-digit) telephone number to calI forward
their 9-1-1 calIs. This allowed the calIs to be answered at PSAPs
where special ceIlular circuits were instaIled. However, the
location of the caller or ceIl site were unknown to the 9-1-1
attendant.

The first cellular 9-1-1 calIs in New Jersey were directed to the
Gloucester County Public Safety Answering Point (PSAP) in late
1986. In 1987, prior to the passage of the 9-1-1 Act which
mandated the implementation of a statewide 9-1-1 system, New
Jersey changed its method of handling cellular 9-1-1 calIs. 9-1-1
calls from ceIl sites in Burlington County and Bergen County were
directed to those county communications centers. All other 9-1-1
calls placed by cellular phones were directed to one of three New
Jersey State Police (NJSP) regional dispatch centers. These
centers are located in Hammonton, Troop "A," covering the
southern part of the state; Totowa, Troop "B," covering the
northern part of the state; and West Trenton, Troop "C," covering
the central part of the state.

When a calI for assistance is received at one of the NJSP
dispatch centers, the communications operator interrogates the
caIler to determine the location of the emergency, then transfers
the caller to the most appropriate agency, via a 7-digit telephone
number. Each NJSP dispatch center utilizes a computerized
telephone auto-dialer to accomplish this transfer. The auto-dialer
contains the emergency police numbers for every municipality
and locality throughout New Jersey. To accommodate out-of
state cellular 9-1 .. 1 calIs, selected locations in Pennsylvania,

New Jersey
continued on page 24
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9-1-1

center.

calls, in

calls in the

sponds to the caller's location.
2. The caller does not need to know

several numbers associated with
several jurisdictions.

:1. One number will connect the caller
with the appropriate service provider.

4. Cellular communications from an
automobile on a highway system is by
far the best, if not the only, means for
reporting emergencies.
The cellular/State Police connection

works particularly well in jurisdictions
where 9-1-1 does not exist statewide,
county-wide, or at the municipal level or
where 9-1-1 is otherwise used sporadically
throughout the state. Today, however, with
the proliferation of 9-1-1 systems through-

out the United States, we see
a different set of conditions
relative to cellular users, cel
lular technology, and en
hanced 9-1-1 systems de
ployment.

Cellular phones are no
longer permanently affixed
to an automobile. They are
not necessarily used on a state
highway system, but are used
in the home or office, at a
sports arena, the golf course,
the beach, etc. Because of
the mobility associated with
cellular telephones and the
size, range, and other quality
improvements which have
been introduced, more emer
gency calls are now being
generated by cellular users
from other than highway lo
cations than was the case only
months ago. It will only be a
matter of time before cellu

lar calls, in general, will equal or exceed
landline calls in the 9-1-1 operations center.

What was an acceptable, appropriate
method for processing cellular emergency
calls in the relatively recent past may no
longer be appropriate. Given an available,
effective alternative, the State Police in any
jurisdiction would prefer not to process
cellular requests for fire services, emer
gency medical needs associated with ill
ness or accidents in the home, law enforce
ment incidents in an urban jurisdiction or
any of a number ofother off-highway emer
gencyactivities. Burdened with such non
appropriate cellular calls, the State police
communications center becomes a transfer
agency, providing services which detract

operations

before cellular

It will only be a

matter of time

general, will

equal or

exceed landline

union which represents the 9-1-1 telecom
municators. Their argument was that the
9-1-1 call processing task was, by authority
of the state labor board, to have been as
signed exclusively to the certified 9-1-1
bargaining unit. To have assigned bargain
ing unit duties to a non-bargaining unit
organization constituted, it was alleged, a
violation of the State Labor Relations Act.
After conducting the required hearings, the
State Labor Relations Board rendered a
decision on November 27, 1993, which was
favorable to the bargaining unit. All 9-1-1
calls, cellular and wire-based, are now pro
cessed exclusively by the Rhode Island
Enhanced 9-1-1 Statewide system.

The user fee assessment question was
not at issue at the Labor Board
hearings; therefore, the fee
conditions did not change.
Cellular users are not charged
for the processing effort, and
landline 9-1-1 users support
the costs for the entire system
through a monthly S.47 sur
charge assessed per billable
line. It may be interesting at
this point to learn why the
State Police were given
the 9-1-1 cellular call pro
cessing assignment. Aside
from the obvious fee avoid
ance motivation in this case,
there is precedent across the
country for directing cellular
9-1-1 calls to the State Police.
Perhaps rather than using the
term "9-1-1 call s," a more
appropriate term would be
"emergencycalls" since many
State Police agencies do not
use the digits 9-1-1, but des-
ignate other numbers, letters. or symbols in
combination for cellular subscribers to call
for reporting emergencies on the states'
highways. In many jurisdictions, cellular
technology preceded9-1-1 implementation,
which would explain the use of other nu
merals.

The precedent eluded to makes sense
when you think of cellular calls as being
generated from motorists on the highway
system. Under those circumstances, the
State Police, whose jurisdiction covers the
entire state highway system, is the logical
choice:
I. Their jurisdiction extends statewide.

The caller does not need to know
which political jurisdiction corre-

Rhode Island
continued from page 18

which would have allowed the assessment
of a user fee for cellular subscribers.

There were two major schools ofthought
concerning the imposition of a user fee on
cellular calls. Those against the user fee
held that:
1. Cellular callers would be providing a

public safety service by reporting
emergencies on public highways; and

2. The cellular system does not contain
the automatic location and other
Enhanced 9-1- 1 features associated
with the wire-based system, and since
E9-1-1 fees attach to the need to
support the E9-1-1 features, cellular
users should not be included.
The proponents of the cellular fee issue

argued that:
I. Cellular usage extends beyond

highway use, and in time the cellular
phone would be used as extensively
and certainly for the same variety of
emergency purposes as the wire-based
telephone;

2. The costs associated with the E9-1-1
system attach more to personnel costs
than to the hardware costs; and

3. In fact, a greater personnel effort is
extended to cellular calls because they
lack automatic location features.
A legislative bill was introduced which

would have assessed the same $.47 sur
charge against cellular subscribers (per tele
phone number) as exists for the wire-based
9-1-1 system (per telephone line).

While the pros and cons of the cellular
user fee proposal were being considered by
the legislature, the responsibility for re
ceiving and processing cellular 9-1-1 calls
was assigned to the Rhode Island State
Police (RISP) - no user fee attached.
Cellular call processing was thus provided
free of charge by a simple but effective
transfer of responsibility. The legislative
question of the appropriateness of impos
ing a user fee against cellular subscribers
became moot. Cellular lobbyists were
pleased; the political committees who no
longer had to make a decision were re
lieved, and it appeared that the issue was
resolved for once and for all, but that was
not to be.

It turned out that not everyone was sat
isfied with the result, least of all the labor

20 NENANEWS· June 1995



Rhode Island
continuedfrom page 20

from the primary functions of the State
Police.

Rhode Island has in place a transfer
agency for effectively processing cellular
9-1-1 calls; astatewide. E9-1- I PSAPwhich
uses the transfer method for connecting the
9-1-1 caller with the appropriate public
safety agency(s). Today, the Rhode Island
State Police are receiving their 9-1-1 cellu
lar calls for service through the statewide
9-1-1 system absent non-jurisdictional fire,
rescue, and redundant jurisdictional calls.
The State Police receive no more than three
calls for the same incident and 9-1-1 tele
communicators inform all subsequent call
ers that help is on the way. In addition.
9-1-1 telecommunicators stand ready to
assist the State Police in completing any
extended communications effort.

The entire 9-1-1 cellular system, includ
ing cellular service companies, the Rhode
Island public safety emergency service pro
viders, and the user population are benefit
ing from the cellular call processing modi
fication. It was, after all, a change that
would have eventually been required to
conform to the emergency communications
changes taking place in the cellular tele
phone user population.

The Rhode Island CellUlar
Configuration

All 9-1-1 cellular calls are initially re
ceived by the statewide E9-1-1 PSAP. The
state is dissected into quadrants and each
quadrant is associated with a State Police
ban·acks. A1l9-1-1 calls picked up by cells
within each quadrant are programmed to be
automatically directed to the barracks serv
ing that quadrant if the State Police is the
appropriate agency for that call. When the
call is answered, the 9-1-1 telecom
municator's screen displays the time and
date of call; the class of service (cellular),
and the RISP barracks appropriate to the
quadrant within which the call was made.

This modified automatic location infor
mation (ALI) is reliable only in that it
identifies the call as cellular. Whether the
:all is picked up by the cell appropriate to
the caller location (which determines the
barracks jurisdiction) is not very reliable.
:=elI locations across state lines will often
)ick up a foreign cellular signal when the
notorist is traveling close to state bound
tries. Within the established intrastate quad-

!2 NENANEWS· June 1995

rants are sixteen boundaries which could
result in errant transmissions, and often do.
When a 9-1-1 call is automatically (electri
cally) transferred to the barracks displayed
on the telecommunicator' s screen, the caller
is then speaking with a State Police officer.

In cases where the call is picked up by a
foreign cell, the call is automatically trans
ferred to an inappropriate barracks and a
second transfer is conducted by the State
Police dispatcher. The caller is debriefed
twice and often expresses dissatisfaction
with the 15-20 second delay in processing.

In the cellular world, such occurrences
are often unavoidable, but because the user
is unaware of the Rhode Island cellular
processing protocol and the inherent short
comings of the cellular network, the user is
critical of the 9-1-1 system as a whole.
Some expect the impossible; a technologi
cally perfect system which works to their
standards of satisfaction 100% of the time.
How soon we forget that only a few years
ago, a serious accident or incident on a
highway was reportable only by emergency
call box (if they existed and if they were
operable). The other alternative was to take
the next exit off the highway and find a
public telephone booth, or an open business
where a telephone was available. Ofcourse,
you could awaken the resident of the near
est home and ask to use the telephone.
Would you agree that any of those alterna
tives would exhaust more than 1)·20 sec
onds? Maybe 15-20 minutes'

In such cases, a modification in the call
processing procedure could save time and
avoid criticism. Rather than transfer the
caller from the receiving balTacks to the
appropriate barracks by the initial State
Police call taker, the data could be relayed
by radio or by telephone and the cellular
caller reporting the incident need not be
involved beyond the initial call

As to the time absorbed in giving infor
mation to a 9-1-1 telecommunicator, it is
not necessary for the caller to recite a full
description of the event. That exhausts
valuable time. The 9-1-1 telecommunicator
needs to know only whether the matter
warrants a police, fire, or emergency medi
cal transfer. Obviously, a whole new public
education effort must be launched to ex
plain the cellular call processing system
and the advantageslimpediment> mherent
in the technology.

Afew suggestions to cellular users when
reporting a 9-1-1 emergency (we define a
9-1-1 emergency as any incident which

requires immediate police, fire or emer
gency medical attention);
I. Know the location of the incident you

are reporting, and be able to commu
nicate that location clearly to the
dispatcher at the service agency 
police, fire, medical.

2. Speak slowly and distinctly.
3. Turn off, or turn down the volume on

your car radio, and if necessary, close
your car windows. Often background
highway sounds are overpowering.

4. If you are asked to repeat, please do
so. It's not that we are not paying
attention; reception is sometimes of
poor quality. Your car may be
passing under a bridge abutment, or
between two eighteen-wheelers.
Those conditions could interfere with
your radio transmission, at least
intermittently.

5. If you can't get through, hang up and
dial again.
Radio waves are often unable to over

come certain topographic conditions, at
mospheric conditions, etc. In the world of
radio waves, such occurrences are unavoid
able. Even top-of-the-line public safety
radio communication systems are suscep
tible to radio transmission/reception prob
lems. It is not uncommon for a police or fire
department whosejurisdiction covers arela
tively small area to have to install repeaters
at strategic points within their jurisdiction
to overcome weak reception. We might
have had less difficulty adjusting to the
idiosyncracies ofa cellular phone if we had
just called it by its proper name - a mobile
radio, radio telephone or a cellular radio.
They use radio waves which are converted
and interfaced (interconnected) with hard
wire telephone lines.

If we continue to equate cellular radio
performance with a wire-based telephone,
we will continue to be disappointed. Al
though both have their inherent benefits,
they also have shortcomings, and they are
two different technologies. After all is said
and done. both cellular and wire-based tele
phones play an indispensable role in im
proving the quality of life for those who
keep them in good condition, use them
properly, and accept them for what they are
--- man-made instruments with less than
magical powers.

Colonel Ricci is executive director of the E9-1-1
Uniform Emergency Telephone System in North
Providence, Rhode Island. He can he reached at
407-354-0911; Fax 401-354-0933.
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Wireless & 9-1-1
The Rhode Island

9-1-1 Cellular
Emergency Call

System

by Colonel Ernest E Ricci

Change, and resistance to change, is inevitable. In the public
safety emergency communications service, we would like to think
that whatever procedural changes we implement are made for the
greater good of the public. Usually they are, when they are made
in response to an actual public need rather than one perceived. or
anticipated.

The advent of cellular communications systems generated a
public safety need to process emergency cellular calls efficiently
- differently than conventional telephone calls, primarily b;·
cause of the fixed vs. mobile status of the caller. There is no
universally prescribed method. In fact, because public safety
communications systems nationally do not follow a universal
number 9-1-1, they maintain unique characteristics as determined
by size, type of service, jurisdiction, etc" which in turn govern the
choice of processing method(s).

The State of Rhode Island's 9-1-1 cellular communications
system retains its own hybridized call processing characteristics,
The development of the 9-1-1 cellular emergency call processing
system in Rhode Island, why it developed in that manner, some of
the little known technical shortcomings in the system, and how
one can learn to better utilize the cellular 9-1-1 emergency
communications system, are the subjects addressed in this article.

OnJuly 10, 1994, nearly six years afterthe establishment of the
Statewide 9-1-1 Communications System, the Rhode Island En
hanced 9-1-1 Emergency Telephone Division began processing
cellular 9-1-1 calls. The separation in time was not intended by the
system's planners. In fact, when the Enhanced 9-1-1 system was
implemented in 1988, plans to include cellular 9-1-1 were in place
at that time. What was lacking was the legislative componenl

Rhode Island
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Cellular 9-1-1 in
~ewJ~r§ey--- ... ---"'.

bv S. Robert Miller and Craig A. Reiner

Call Forwarding of Cellular 9-1-1 Calls
New Jersey Law treats cellular telephone companies in the

same manner as other Local Exchange Carriers (LECs). State
9-1-1 regulations authorized the Office of Emergency Telecom
munications (OETS) to direct cellular calls to PSAPs, as OETS
deemed appropriate. Originally, the cellular vendors were each
provided a 7-digit (or IO-digit) telephone number to call forward
their 9-1-1 calls. This allowed the calls to be answered at PSAPs
where special cellular circuits were installed. However, the
location of the ca1Jer or cell site were unknown to the 9-1-1
attendant.

The first cellular 9-1-1 calls in New Jersey were directed to the
Gloucester County Public Safety Answering Point (PSAP) in late
1986. In 1987, prior to the passage of the 9-l-1 Act which
mandated the implementation of a statewide 9-1-1 system, New
Jersey changed its method of handling cellular 9-1-1 calls. 9-1-1
calls from cell sites in Burlington County and Bergen County were
directed to those county communications centers. All other 9- I-I
calls placed by cellular phones were directed to one of three New
Jersey State Police (NJSP) regional dispatch centers. These
centers are located in Hammonton, Troop "A," covering the
southern part of the state; Totowa, Troop "B," covering the
northern part of the state; and West Trenton, Troop "C," covering
the central part of the state.

When a call for assistance is received at one of the NJSP
dispatch centers, the communications operator interrogates the
caller to determine the location of the emergency, then transfers
the caller to the most appropriate agency, via a 7-digit telephone
number. Each NJSP dispatch center utilizes a computerized
telephone auto-dialer to accomplish this transfer. The auto-dialer
contains the emergency police numbers for every municipality
and locality throughout New Jersey. To accommodate out-of
state cellular 9-1- 1 calls, selected locations in Pennsylvania,

New Jersey
continued on page 24
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Exsisting Cellular Telephone
Technology

The FCC has allocated a 25 MHz. spec
trum for cellular use. This spectrum is
divided into two 12.5 MHz. bands. One

Each cellular mobile telephone
company shall transmit to 11 New
Jersey Bell 9-1-/ tandem, Via a single
common trunk grou/', a unique seven
digit identification numherfelf" each
cell site, or ilso configured, each
sector at the cell .lite This number
will be selectively routed 10 a PSAP
designated hy GETS after consulta
tion with countv 9/ / ('(iordinlltors
and municipalitie.\

All cellular site locations must he rbis call volume will dramatically in-
included in the ALl data hllse This crease as cellular use becomes more wide-
information is beneficia/lo the PSAP spread and new communication services,
attendant as a starting reference point such as Personnel Communications Sys-
for cellular 9-1-1 calls. The cellular terns (PCS) are inaugurated. All of New
mobile carriers shall .----------...... Jersey's interstate highways

provide New Jer.lev Bell EMERGENCY encourage the use of cellular
and GETS with cell lite 9-1-1 as seen by the installa-

locations for all existing C9 1 1 tion of the signs along the
cell sites and any new l •• roadway, indicating
cell sites added to Iheir "EMERGENCY 9- I-1 CAR

network. CAR PHONE PHONE."
With the wireless com

munications industry expanding, the use of
these wireless devices for reporting emer
gencies will be commonplace. Studies
indicate that a large percentage of these
devices are purchased for the purpose of
security when traveling the highways. Cel
lular companies have been using this as a
marketing strategy.

Currently, the only accurate piece of
information available to route calls is the
location of the cellsite receiving the 9-1-1
call. While this is not enough information
to determine the exact location of the caller,
in many areas of the state it allows the caller
to be directed to the most appropriate PSAP,
based on the coverage area of the cell site.
Once answered at the PSAP. further inter
rogation is made by call-takers most famil
iar with that general region.

The State 9-1-1 Plan led to 9- I i Regu
lations, adopted by the Attorney (Jeneral in
April 1990. These regulations, su bchapter
7 (13:81-7.1), require cellular companies to
pmticipate in this system as follows:

The use ofcellular phones has increased
continuously in New Jersey. In 1988 the
average daily cellular 9-1-1 call volume at
the NJSP Cellular PSAPs was 39 calls.
Today, the average daily ~~all volume of
cellular 9-1-1 calls exceeds 'iOO calls (see
Figure I).

New Jersey
continued from page 18

The cellular mobile telephone has the
ability to constantly move from
municipality to municipality, across
county borders and state lines. Thus,
the cellular telephone number cannot
be used to identify the location from
which the call originated. However,
cellular mobile telephones must be
integrated into the 9-1-1 network to
the extent possihle considering the
current state of technology.

Delaware, and New York are also included
in the auto-dialer directory. To route the
call to the correct agency, the communica
tions operator must rely on the information
provided by the caller. At times that infor
mation is incorrect or unknown and deter
mining a location is a time consuming pro
cess.

This method was implemented at a time
when the use of cellular phones was not
widespread, due to the high cost ofpurchas
ing the phone and a cellular network that
was still in its inception. During this time,
good cellular coverage was largely limited
to the urban areas of the state. Today,
however, cellular coverage is statewide.

In 1989, the 9-1-1 Act was signed into
law, mandating the installation of a state
wide 9-1-1 system. The 9-1-1 Act required
OETS to establish a State plan for an emer
gency enhanced 9-1-1 system within 270
days of the operative date of the Act. In
January 1990, the State 9-1-1 Plan was
adopted which addressed cellular as follows:

The cellular mobile telephone
companies must transmit to a New
Jersey Bell 9-1-1 tandem, via a single
common trunk group, a unique seven
digit identification number for each
cell site, or if so configured, each
sector at the cell site. The 7-digit
number will be the cell site or sector
cell where the 9-1-1 call originated.
This number will be treated by the
9-1-1 tandem similar to an automatic
number identification (AN!) for that
particular emergency call and
selectively routed to a PSAP desig
nated by GETS after consultations
with counties and municipal 9-1-1
coordinators.

Figure 1 - NJSP Cellular 9-1-1 Calls
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indIvidual from Maine calls 9-1-1 to report
an emergency on the New Jersey Turnpike,
between exit 2 & 3, and the call-taker
obtains the caller's cellular phone number
to call that person back, the call-taker would
need to do the following: ( 1) determine the
correct roam access number for the cellular
system that processed the 9-1-1 call, (2)
dial the roam access number and wait for a
second dial tone, and (3) dial the area code
and the cellular phone number of the cell
phone.

In a perfect environment, cellular calls
would be received and processed by the cell
site closest to the unit placing the call. This
is not always the case. Due to excessive
channel loading, and the nature of radio
signal propagation, many times calls are
processed by what would appear to be an
inappropriate cell site. This condition oc
curs frequently and as a result, NJSP loca
tions receive 9- I-I calls originating in Penn
sylvania, Delaware, and New York.

Routing of Cellular 9-1-1
Calls by Cell Site/Sector

As discussed earlier, the present tech
nology used in cellular 9-1-1 cannot trans
mit the location of the cellular phone plac
ing the calL In addition to not knowing the
location, the subscriber's name cannot be
displayed on the ALI screen. When a 9-1-1
call is placed from a cellular phone, the call
will enter the New Jersey 9- I-1 network
and be selectively routed to the appropriate
PSAP as determined by OETS. An evalu
ation of each cell site is made, based on the
geographic location and coverage area, from
information supplied by each cellular com
pany.

Each cell site, or sector if the cell site is
sectorized, is assigned a unique 7-digit tele
phone number, called the Pseudo Auto
matic Number Information (PANI). This
number enables 9- I- I calls received by that
cell site to be selectively routed to the PSAP
(see Figure 2). These 7-digit number as
signments all have the area code of908 and
the NXX (or exchange) of 250. The assign-

Figure 2 - Current Cellular 9-1-1 ALI Screen

CAUTION message (CELLULAR CALL;'
Cell Site ANI, time, date
Cellular carrier
Cell Site address information.
Cell Site address information ':cent.)
Cell Site coverage area. . ...
Municipality of eel] Site location.
Cell Site Latitude & Longitud:e
Class of service (CE[,LI
Blank line ......
Roamer access number for Cell Site & 85N..,
Name of PSAP call should be routed to
Agency ?l button programmed for ...
Agency F2 button programmed Eor".
Agency :~~1 button prcgrammed ~or

channels are for conversation Ideally the
signal generated from each cell site IS strong
enough to provide coverage within that
cell, however not powerful enough to inter
fere with a cellsite in an adjacent cluster
utilizing the same channel.

The cellular telephone unit consists of a
control unit, a transceiver. and appropriate
antenna. All cellular telephones have the
capability of receiving all of the 666 chan
nels in the 800 MHz. range allocated for
cellular use. Each cellular phone has its
own telephone number assigned. like any
other telephone. Calling from a cellular is
much like dialing any other phone. uti lizing
area codes and the number cilled.

When a cellular phone IS turned on, it
monitors data being transmitted on a con
trol channel by the cell with the strongest
signal. If the strength of the signal becomes
weak as the cellular phone travels through
the region, the unit searches tor a channel
with a stronger signal from another cell.
Once a cellular call has heen originated, the
process of monitoring signal strength con
tinues, and the call may be handed off to
another cell site as the vehicle travels down
the highway.

A cellular phone is capable of placing a
call wherever cellular service is available.
If the call is outside of the cellular area
covered by the purchased plan, there is
usually an additional cost called a roaming
charge. With this feature, someone who
purchased a cellular plan in Maine would
be able to place a 9-1-1 call from their
cellular phone while travel ing through New
Jersey.

The ability of a cellular phone to receive
a call when outside their cellular coverage
area is not as easy as placing a call. Unless
the subscriber has purchased an option that
will track the movement of the cellular
phone from system to system. a special
number must be dialed prior to the cellular
phone number. This number is referred to
as the "roamer access numher." When
dialed, calls can be completed to subscrib
ers outside their coverage area. If that

New Jersey
continued from page 26

band is to be used by the non-wireline
cellular provider, referred to as the "A
side." The other band is used by the wireline
cellular provider, referred to as "B side."
All areas where cellular service is offered
have two cellular providers, generating
competition. In New Jersey, the wireline
provider is Bell Atlantic Mobile Systems.
Non-wireline providers throughout the state
include Comcast, Metrophone, Ocean
County Cellular, and others. A new pro
vider of wireless communications in New
Jersey, similar to cellular, is Nextel.

The basic concept in a cellular system is
frequency re-use. This concept is imple
mented by employing a pattern of overlap
ping cells. Each cell is viewed as a hexa
gon.

A cellular telephone system typically
includes many cell sites throughout a re
gion. The population density and the amount
ofcellular traffic determine the amount and
size of cell sites. Based on design, cell sites
are usually spaced anywhere from one-half
of a mile to as much as twenty miles apart.
Each cell site generally comprises one or
more antennas mounted on a triangular
platform. These antenna platforms are
placed on top of towers or large buildings,
fifty to three hundred feet above the sur
rounding terrain. Cell sites utilizing three
antennas are sectorized, and each antenna
sector is designed to cover a 120 degree
area.

The cell sites are connected to a cen
trally located cellular switch, referred to as
a Mobile Telephone Switching Office
(MTSO). The MTSO is basically a tele
phone switching office as far as hardware is
concerned, but it uses a substantial amount
of additional equipment programmed for
cellular control. It not only connects the
,ystem to the telephone network, but con
tinuously monitors signal strength during a
~all, and switches the cellular phone from
~ell site to cell site when necessary as the
mit moves. The MTSO also records call
nforrnation for billing purposes.

Cell sites are arranged in clusters where
~ach cell site is assigned a separate set of
:hannels. These channels can be re-used in
;ach cluster, making frequency re-use pos
,ible. Each cell site has at least one control
'hannel dedicated for signalling between
he cell and the mobile unit. The remaining
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Based on this demonstrated technology,
it is clear that GPS is a satisfactory way of
determining the location of cellular callers
utilizing mobile cellular phones with an
external roof-mounted GPS antenna. Por
table 600 mW phones with a self-contained
GPS antenna were not demonstrated. More
over, the next generation of wireless tele
phones (PCS) will be portable devices.
Therefore, a question remains as to the
effectiveness of GPS embedded in a
handheld portable cellular phone with a
self-contained antenna. Future advance
ments in GPS might be able to bridge this
gap; otherwise a second Iocational system
may also have to be used.

An additional wireless 9-1-1 beta test,
using time-difference-of-arrival (TDOA),
will be conducted in the fall. The trial is
scheduled to begin on November I, 1995,
along the New Jersey Turnpike (NJTP)
from the Delaware and New Jersey State
border (exit I) to Bordentown (exit 7), an
approximately 50 mile section. This will be
a trial of the Associated Group's
TruePosition 9-1-1 cellular system. Others
cooperating in the trial. include Bell Atlan
tic, Rockwell, Comcast, KML. and GTE.

The exact coverage area must still be
engineered. and is dependent upon tower
sites. The coverage area would also be
expected to cover several municipalities
surrounding the NJTP, and most of1-295 as
it runs parallel. Based on the true latitude
and longitude ofthe cellular caller, the calls
will be selectively routed to one of four
County 9-1-1 PSAPs (Salem, Gloucester,
Camden, Burlington) participating in the
trial. For the trial, Comcast and Bell Atlan
tic 9-1-1 trunks will utilize Feature Group
D signalling which will allow for the provi
sion of both the pseudo ANI representing
the cell site and sector, and the actual
cellular's (call-back) ANI (see Figure 3).
Selective fields will be overwritten in the

1."....- --1[~~~~

t1 Cellular
Locationi}
Databa.e j

-, -~T . r-

/ True \ / True \ ~ True \
POSition) (POSition) ,Po"ilion)
\Rcvr.:' \ Rtvr.' \.Rcvr/'

Coordinate-based selective routing software
allowed cellular calls to route to the appro
priate PSAP based on the cellular caller's
x-Y coordinates. Once the cellular caller
was connected to the assigned PSAP, a PC
terminal at the PSAP operator's position
displayed a map showing the actual loca
tion of the cellular caller, along with the
longitude and latitude. the heading. the
speed, and the cellular' s call back number.
Representatives ofthe cellular industry and
public safety entities were invited to attend.
All in attendance agreed that the system, as
demonstrated, worked extraordinarily well
and such a system could he Implemented
within two years.

There were two main components of the
wireless ALI test: first, the method used to
determine the location of the wireless caller;
second, the method used to route the call to
the appropriate PSAP and to display the
information. For the New Jersey demon
stration, the RALI (Roving Automatic Lo
cation Identification) system developed by
Smith Advanced Technology, Inc., utiliz
ing an advanced Rockwell global position
ing system (GPS) receiver chip, was used.
RALI, in conjunction WIth the Rockwell
specialized 9-1-1 tandem, ''llccessfully
routed the cellular calls to the appropriate
PSAP, based on the real time X- Y coordi
nates determined by the RALI cellular unit.

The calls terminated on two RALI PC
terminals located at the testing PSAP in
Gloucester County, New Jen;ey. One ter
minal displayed the caller's position and
call-back information on a street level map
for the Gloucester County emergency ser
vice zones (ESZ) and a second terminal
yielded the same for ESZs in the Philadel
phia area. In addition to Rockwell and
Smith Advanced Technology, other par
ticipants in the test included Bell Atlantic,
Gloucester County Commun Ications Cen
ter, ,md KML Technologies.

Figure 3 TruePosition Network

New Jersey
continuedfrom page 28
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ment of these numbers is coordinated be
tween Bell Atlantic, the cellular providers,
andOETS.

When a cellular 9-1-1 call is received at
the PSAP, it must be understood by the call
taker that the information displayed on the
ALI screen represents information about
the cell site, not the caller. Information that
will be displayed on the screen includes the
name of the cellular company, location of
the cell site, name of the PSAP, roamer
access number, and possible transfers that
may be needed. No information about the
caller or their location will appear on the
ALI screen.

To allow the 9-1-1 network to selec
tively route the cellular calls, each cell site,
or cell site sector had to be assigned its own
unique emergency service number (ESN).
In order to accomplish this, the data base for
cell sites had to be uniquely different from
the existing data base. The method used to
separate the data bases was the construction
of a data base using the pseudo state abbre
viation of XX. On the ALI screen, cellular
calls will be from the state of XX.

The selective transfer buttons, police,
fire, EMS, have been modified for each
ESN, based on the cell site coverage area.
When cellular calls need to be redirected,
they can be transferred over the 9-1-1 net
work, via the selective transfer buttons. If
the receiving agency has enhanced 9-1-1
equipment, they will also receive the screen
information.

Each cell site is evaluated by OETS and
similar modifications are made to the selec
tive transfer buttons at each PSAP. For
example, in Salem County some buttons
are programmed for Delaware State Police
and Chester, Pennsylvania, Police. The
northern part of the State will have some
buttons programmed for New York State
Police Departments as appropriate. The
programming of these buttons will most
likely be agencies not commonly utilized
by that PSAP.

Routing of Cellular 9-1-1
Calls by LatitudeILongitude

In an effort to stimulate the development
of an accurate location system, OETS in
concert with its 9-1-1 tandem vendor and
telephone local exchange carriers, demon
strated a real-time coordinate-based ALI
test during the week of October 3, 1994.
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its comments to mandate wireless 9-1-1
ALI and ANT features similar to wireline
9-1··( within four years.

Boh Miller LI' Executive Director of the New Jersey
9-1-1 Office ofEmergency Telecommunications
(OETS) and has been with the New Jersey program
,inee Its inception in early 1989. Prior to this, he
was Director of the Gloucester County Communica
tions Center. Bob was a member ofthe ASTM 9-1-1
standards committee, the New Jersey Emergency
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,vENA. APCO. ,vASNA. and ,vCOA.

Craig Reiner is an Emergency Telecommunications
Systems Analyst with the New Jersey 9-1-1 Office of
Emergency Telecommunications (OETS). Craig
has been with the New Jersey program since 1990
and is concentrating on cell site routing of 9-1-1
calls. Prior to his employment at OETS. he was
operations and telecommunications coordinator for
the West Jersey Health System paramedic program.
Craig is a member ofthe Camden County
Communications Center Adv;'I'orv Board. ,vENA
and APCO
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tions. We feel that the FCC·, fi Vt year
proposal for wireless ALI and ANI (see
FCC Notice, para. 5 I .) can and must oe met
without delay, and that this could even be
accomplished within four years If the cellu
lar industry would make It a priority Test
ing and evaluations could be accomplished
within two years and hardware and soft
ware modifications could oe achieved
within two additional years. Therefore,
New Jersey has urged the Commission in
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Figure 4 - TruePosition Demonstration 9-1-1 ALI Screen
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AU records to yield the true caller's ANI,
latitude & longitude, speed, and direction
Jftravel (see Figure 4).

Other promising systems are waiting
o:valuations by the cellular industry and the
public safety community. New Jersey has
,pent considerable effort researching meth
Jds available for locating and routing wire
less 9-1-1 calls and feels that a decision on
:he best method of wireless ALI and ANI
must be dependent on trials and evalua-

.,

• • ., • • • • • ~ ~, • • • • • • • • : • • • • • • • • • • • • • • • • ·o:r :u:ra:t: ~f:~:n:t ::p,:e: s:ti:,e:, :e :i/~9J~d/~ ffi:/a:e~h~m:m:a~di:: • • •
al or fax your on er today! if you pffifer, ffifund your purchase price,

NENA Products. 1560 Fishinger Road, Suite C • Columbus. Ohio 43221 Exchanges and Returns
Fax (614) 459.7709 {Charge card orders only) Merchandise retumed for exchange or ffifund will receive our prompt attention.

Return instructions will be included with each shipment.

. State, Zip ,._______________ _

time Telephone Number{[J[lD} DiJD-

hod of Payment: Payment must be enclosed. No invoicinglP.OJ1erms available. Sub Total

Shipping

In Ohio,
add 5.75%

sales taxExp. Date' _Acct,#

Signature _ .. __.__, ' _

Shipping & Handling We choose the most
efficient carrier for deliveries to your area.
Merehandise Subtotal Add
'30 and under .. . '4.95
'30m - '59.99 .. .. '5.95
"60.00 and over. .. *6.95

Outside the continental US add 30% of total

* We cannot process your order without the expiration date. ...p.urc.ha_se.c.os.t. ..1 I ]
Thank You for your order! Total Due

Some items are in-stock and will ship right away; however, please allow 4-6 weeks for delivery. t.='========:-1

heck (please make check or money order payable to: NENA Products)

'SA
asterCard
rnerican Express

Consider NENA Products your top quality, top value resource for all of your custom embroidery needs. Fax inquiries to (614) 459-7709.

tn NENANEWS. June 1995


