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BEFORE THE

FEDERAL COMMUNICATIONS COMMISSION

WASHINGTON, D.C. 20554

In the Matter of

CC Docket No. 94-102
RM - 8143

Revision of the Commission’s rules to
ensure compatibility with enhanced 911
emergency calling systems

To: The Commission

COMMENTS OF THE COUNTY OF LOS ANGELES

INTRODUCTION

The County of Los Angeles ("County") hereby submits the following
comments in response to the Commission’s Notice of Proposed
Rulemaking ("NPRM"), FCC 94-102 (released October 19, 1994), in the
above-captioned proceeding regarding the Revision of the
Commission’s rules ensuring the compatibility of wireless and

private branch exchange enhanced 9-1-1 emergency calling systems.

Los Angeles County has well over eleven million citizens spread
over an area of more than 4,000 square miles. The reliable,
accurate and rapid response of emergency services to the County’s

citizens centers around a robust 9-1-1 emergency response hetwork.



The County’s 9-1-1 Public Safety Answering Point ("PSAP")
configuration includes 45 independent cities and 18 Sheriff’s

primary PSAP’s, along with 29 Fire Department’s secondary PSAP’s.

The County of Los Angeles commends the Commission for the issuance
of this progressive and extremely well thought out NPRM. The
following specific and general comments focus on the NPRM’s main
areas of concern: compatibility of wireless services with enhanced
9-1-1 (E 9-1-1), and compatibility of PBX equipment with enhanced
9-1-1 systems. The County wholeheartedly supports the joint filing
of the Association of Public Safety Communications Officials-
International, Inc., the National Emergency Number Association and
the National Association of State Nine-One-One Administrators.
Their filing covers all the very technical issues with which we are
in complete agreement, and thus we will not repeat their specific

findings.

COMPATIBILITY OF WIRELESS SERVICES8 WITH ENHANCED 9-1-1

The County’s government agencies have over two thousand cellular
telephones. A total of approximately 1.3 million cellular phones
are currently activated within the County. The concentration and
utilization of cellular telephones by the public in Los Angeles
County is one of the highest in the Country. Citizens have begun
to rely on their cellular telephones for first rate emergency

response when calling 9-1-1. In reality, 9-1-1 wireless response



is not all that it can be. Every California wireless 9-1-1 call is
routed to the California Highway Patrol ("CHP"). Approximately
453,000 cellular 9-1-1 telephone calls were received by the CHP in
Los Angeles County alone in 1994. A significant number of these
callers indicated that they did not know their location! Clearly,

location identification is a necessity.

An originating 9-1-1 call should have priority over other non-
emergency service calls. This priority must, at minimum, extend to
placing the 9-1-1 call at the beginning of a dqueue for calls
waiting to be placed, if no radio or network resources are
available. A point of discussion should include the merits of
"bumping" a call in progress, similar to the preemption techniques
used in emergency public safety trunked radio systems. The County
further suggests a second 1level of priority, which includes
specific public safety cellular telephone subscriber units
obtaining dial tone in the event of an emergency, such as a Sheriff
hostage negotiation or a Fire Battalion Chief call to the owner of

commercial fire location with hazardous materials.

Nationwide, all users of current and future wireless technology
should have the ability to reach emergency services from any
wireless handset in a home service area or roaming area by dialing
the three digit number 9-1-1. No additional digit sequence should
be required to reach emergency services. Dialing 9-1~1 must be

able to override any lockout feature programmed into a subscriber



unit. Every public wireless unit that is service initialized on a
wireless network must be allowed to make a 9-1-1 call, without a
requirement for user validation. An analogous situation in the
wireline industry refers to the fact that, in California, all pay
telephones permit the call completion of a 9-1-1 call with no money

deposited.

End-to-end grade of service objectives for wireless E 9-1-1 may
involve several systems. An overall grade of service objective,
from the 9-1-1 caller to the call taker, should be one busy per 100
9-1-1 call attempts. Also, a minimum of two trunks from each point
of presence to the 9-1-1 network, for provision of network

transport redundancy, is required.

One of the key issues in the quest for wireless enhanced 9-1-1, is
the ability to accurately and precisely determine the location of
the 9-1-1 calling party. One of the main benefits of this is to
provide aid when the caller is unable to give his or her location.
Also, this allows the routing of the call to the most likely
appropriate PSAP. This reduces the amount of time it will take to
get the call to the right PSAP, thus improving emergency response
time, which is so important in a large geographical area such as

Los Angeles County.

The two Los Angeles facility based cellular carriers claim that

location technology is not available at this time. This is



inaccurate as evidenced in the Joint Experts Meeting Report' and
the C.J. Driscoll & Associates document.? There are location
technologies available today that some jurisdictions are using.

Further documentation is noted in the attachments.

In Attachment One, a NENA NEWS article describes the use of cell

sector Automatic Number Identification (ANI) in Kane County,

Illinois.?

In Attachment Two, the APCO BULLETIN contains a report on the lack
of satisfactory 9-1~1 service from cellular telephones. ESMR and

PCS will exacerbate the problem.*

Attachment Three, from RADIO COMMUNICATIONS REPORT, describes

wireless location technologies which can help enhance all forms of

wireless 9-1-1 access.’

! Wireless Support of 9-1-1 and Enhanced 9-1-1 Emergency
Services, Joint Experts Meeting Report, 94.11.02, 1994, TIA,
APCO, NASNA, NENA, PCIA, T1P1.

2 survey of lLocation Systems to Support Wireless 9-1-1,
Edition 2.0, C.J.Driscoll & Associates, 1994.

? wEnhanced" Cellular 9-1-1 Program in Operation, Nena News,
August 1994, page 26.

* Wireless Services’ Deployment, Development Cannot Be Left
Only to Market Demand, APCO Bulletin, January 1994, pages 14, 15
& 16.

3 Locating Wireless 911 Callers Is Goal of Industry

Associations, Radio Communications Report, September 1994, Pages
11, 12 & 13.




COMPATIBILITY OF PBX EQUIPMENT WITH 911 SYSTEMS

The County of Los Angeles government has approximately one hundred
PBX’s with 32,000 lines. An additional 50,000 lines are Centrex
type lines. For these comments the County will use the term PBX to

include all the above wireline services.

At present, a 9-1-1 caller using a PBX system usually must dial
extra digits to connect with the 9-1-1 network. The majority of the
public is not familiar with the differences of telephone system
operation, especially during an emergency. The Commission should
balance the ideal of having all PBX equipment configured to access
9-1-1 simply by dialing the digits "9-1-1" (without any access
code), and the economic costs of such an implementation. Therefore,
if a telephone instrument can not directly dial 9-1-1, the
Commission should order a label to be placed on the telephone

detailing exactly how to call 9-1-1.

Automatic Location Information (ALI) database maintenance is a
critical issue. The ALI database provides geographic information
as to where a particular telephone station is located. Because the
actual matching of location to telephone number is typically done
outside the telephone switch, the Commission should provide uniform
nationwide standards that follow the NENA standard format. Each

local government should be permitted to adopt local regulations, as



done with building codes, governing which PBX installations must

have fully enhanced 9-1-1 features.

The Commission should require that any new or developing service or
technology consider 9-1-1 access as a fundamental part of the
service offering. The County believes this should be a requirement

for obtaining an FCC license for the service or system.

The County of Los Angeles suggests an implementation timeline of
3 years for all wireless enhancements including three-dimensional
information. This timeline should apply to existing systems as
well as new systems. The Commission should also require the Local
Exchange Carriers (LEC’s) and other 9-1-1 service providers to
ensure enhanced capability in their networks, within this

timeframe.

CONCLUSION

The Information Superhighway is here. We need to construct an
emergency lane on the Information Superhighway! The County of Los
Angeles supports the Federal Communications Commission’s initiative
in CC Docket No. 94-102 and urges that the resulting regulations

provide part of this superhighway emergency lane.
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Respectfully submitted,

COUNTY OF LOS ANGELES

By:

Thomas H. Bugbee

Regulatory Affairs
Telecommunications Branch
Information Technology Service
P.0O. Box 2231

Downey, CA 90242

(310) 940-3935
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“Enhanced” Cellular 9-1-1
Program in Operation

Robert Langguth. Chief of Communica-
tions Services for the Kane County (IL)
Sheriff Dept. sent information about an
“Enhanced” Cellular9-1-1 Program in Kane
and Kendall Counties.

County officials worked with the area’s
two cellular carmers, Cellular One and
Ameritech Cellular Services, to establish
this cellular 9-1-1 service in the Chicagoland
metropolitanarea. Cellular customers trav-
eling in Kane and Kendall counties can dial
9-1-1 ontheir cellular phones toreach emer-
gency assistance directly from the Kane or
Kendall county 9-1-1 dispatch centers. The
airtime is free for these calls. and roaming
charges will not be charged to out of town
travelers. Previously. callers dialed 999 to
reach help. where calls were routed to the
appropriate emergency response agency.

Cellular 9-1- [ also comes with a feature
similar to enhanced land-based systems
that can identify the address from which a
call is made. If the cellular caller 1s unable
to identify his or her location, the service
can pinpoint the general area from which
the call was made to within a distance of
about 8 square miles. This iy done by
identifying the closest relay tower to the
call and the direction from which the call
was received.

“Eight square miles may not sound like
much help when searching for someone.”
Langguth said. “But withoutknowing even
that much. you have the whole county or
even the whole metropolitan area to search.”

This program has been fully operational
since March 1994, Several other northern
[llinois counties and municipalities will be
introducing "“Enhanced” Cellular 9-1-1 this
summer.

Langguth notes an interesting sidelight:
the State Department of Transportation will
not allow the posting of signs.

[f vou would like additional information
regarding the “Enhanced” Cellular program
in Kane County. Langguth can be reached
at 708-208-2052. His normal office hours
are 0730 to 1530 Monday through Friday.
S
26 NENANEWS « August 1994

NENANEWS
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by the National Emergency
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Wireless Services’ Deployment, Development
Can Not Be Left Only to Market Demand

By Jim Beutelspacher ® APCO 9-1-1 Committee

— HE present and future wireless
T communications market presents
' a particular concern for the 9-1-1
community. There is economic-driven
pressure to let the market determine the
nature and features of wireless commu-
nications systems. However, if the de-
ployment and development of wireless
communications services is left only to
market demand, vital public policy is-
sues could be brushed aside in the rush
to gain market share, and a quality of
service opportunity could be missed.
The Federal Communications Com-
mission has recognized this issue, re-
sponding to APCO Project 31 and other
petitioners with a Notice of Proposed
Rulemaking to deal with wireless and
PBX (private branch exchange) issues

The lack of satisfactory
9-1-1 service from cellular
telephones helps illustrate
the network concern. It is
the first step down the
slippery slope of overlap-
ping service areas.

affecting 9-1-1. The Commission’s rules
will deal with equipment and interface
capabilities. There will be a good deal of
information regarding the provision of
call-back number and location capabili-
ties in this and other publications, and
they are important issues. Remember.
however, that if the technology. politics
and finance issues all go our way. en-

couraging wireless and PBX providers
to cooperate with public-safety pro-
viders, there are still some important lo-
cal public-policy concerns. Foremost in
my mind is the network implication of
multiple, overlapping telephone serving
areas.

The lack of satistactory 9-1-1 service
from cellular telephones helps illustrate
the network concern. [t is the first step
down the slippery slope of overlapping
service areas.

Most wired-world 9-1-1 systems are
designed for P.01 grade of service (the
caller has one chance out of 100 at-
tempts of getting a busy signal on the
tirst call attempt during a busy hour).
When designing 9-1-1 systems. we usu-
ally think of that criterion in dollars and

APCO Bulletin - ISSN 0001-2165 - USPS No. 027780 published monthly by the Association of Public-Safety Communications Officials-international, Inc.
(APCO), 2040 S. Ridgewood Ave., S. Daytona, FL 32119. Second-class postage paid at Orlando, Florida, and additional offices. Subscription (12 months):
Member $20 (included in dues); non-member: $100; foreign: $200 (U.S.). Single-copy $7. foreign $12. Back issue $10, foreign $15. Special issues priced higher.
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cents terms: paying enough to per-
mit a normal volume of calls to get
through. There is also an opera-
tional benefit, however. because the
design alleviates overloading of the
answering point by simultaneous
calls from the same vicinity.

A barn fire on the top of a hill in
a small community, for example.
could trigger hundreds of simulta-
neous call attempts. Because there
are only two dedicated lines from
the telephone exchange. blocking
occurs, allowing persons in other
exchanges a reasonable chance to
complete their 9-1-1 calls. Notice
that the blocking occurs before the
call gets into the 9-1-1 network.

Adding an ACD (automatic call
distributor) ai the PSAP (public
safety answering point) would not
solve the problem because the net-
work would already be overloaded
by the time calls got to the PSAP.
Operationally. adding a recording
would not help either because it is
simultaneous attempts which cause
the problem. We want multiple,
subsequent reports in some cases
because subsequent reports may
contain more or updated informa-
uon, for example, on an accident.

Various methods of getting cellu-
lar 9-1-1 calls into a 9-1-1 network
are in use, but we haven't seen any
that completely address the prob-
lem which is caused when multiple,
simuitaneous call attempts from the
same location defeat the choking
effect which is needed to effective-
ly manage them. Remember that a
PBX “solution” involving dedicated
trunks to a 9-1-1 tandem can further
erode choking, too.

Part of the cellular problem we
are trying to deal with in Minnesota
is caused by the fact that we do not
have a blocking network. The State
Patrol answers most of the 10,000
monthly cellular 9-1-1 calls in
Minnesota. In Minnesota. the Patrol
generally has jurisdiction on all ted-
eral and state highways. even when
they pass through a city. and 80%
of all cellular 9-1-1 callers are re-
porting highway incidents.

Because each mobile telephone
switching oftice (MTSO) translates
9-1-1 to the seven-digit number of
the appropriate State Patrol PSAP.
a rudimentary torm of selective

routing 15 provided. but blocking. 1f it oc-
curs. takes place at the answering point.
That means multiple. simultaneous calls to
report the same stalled car. for example.
could prevent other calls trom getting
through.

Limiting the number of simultaneous
9-1-1 calls from each cell «ite would be
only a partial solution because that purticu-

15

lar cellular provider might have many cell
sites covering the same busy freeway area.
and there is yet another cellular provider
with likewise multiple cell coverage.
Obviously. when six different PCN (per-
sonal communications network) providers
also cover the same area. there would be
still more multiple paths for redundant
calls. unless multiple. simultaneous calls

—
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From Previous Page
from all providers can be himited by common
nerwork blocking.

Providing call-back numbers or location infor-
mation will help on those calls which can be an-
swered, but will not solve the fundamental net-
work 1ssue.

There are just not enough facilities or trained
telecommunicators to answer all of the potential
redundant 9-1-1 calls when PCN becomes avail-
able and wireless telephones become small
enough and cheap enough so that everyone. in-
cluding school children. will be carrying them.
Network-blocking will be needed. and in order
1o limit calls to P.01 grade of service. the PCN
and cellular providers will have to send 9-1-1
calls to the PSAP through a common 9-1-1 net-
work or under the control of a network-blocking
device.

Today. Minnesota has statewide 9-1-1 service,
and more than 75% of our population is served
by enhanced 9-1-1 systems. In all of the land-
line 9-1-1 systems in Minnesota. calls are man-
aged in a blocked system. and. in the enhanced
systems. a 9-1-1 caller’s call-back number and
location are automatically forwarded to the 9-1-1
call-taker. Cellular telephone networks have yet
to deliver that level of service. Wireless systems
should be designed and installed so that the same
functional benefits are available, and past evi-
dence shows that legislative or regulatory action,
rather than market demand. is needed to accom-
plish that.

The following regulatory language is offered
for consideration:

Access to the appropriate Public Safety
Answering Point must be through the three-digit
number 9-1-1 with no additional digit sequence.
All 9-1-1 calls originated on a cellular or
Personal Communications Network system must
be routed so that access contention caused by
multiple, simultaneous calls from callers served
by all carriers in a given area will be limited to a
manageable number either through use of a pri-
vate or virtual private network. When 9-1-1 calls
are originated in an enhanced 9-1-1 area, a dial-
able call-back number and the location of caller
must be delivered to the appropriate Public
Safety Answering Point.

If vou have figured out an answer to this issue,
or it vou would like to comment, please call me
at 1612) 296-7104. [ would love to hear from
you,

About the Author

Jim Beutelspacher. a long-time member of the
Minnesota Chapter of APCO. is 9-1-1 product
manager with the Minnesota Department of
Administration. He 15 weasurer of the Minnesota
Chapter and 4 member of the APCO 9-1-1
Committee g
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Locating wireless 911 callers
is goal of industry associations

By Clement ). Driscoll

According to the Cellular Telecom-
munications Industry Association,
approximately a half million 911
calls are placed over U.S. cellular
networks each month. With the cel-
lular subscribers growing at an an-
nual rate of 48 percent, the number
of cellular 911 calls is increasing, cre-
ating a serious problem for public-
safety response organizations.

In most metropolitan areas around
the country, Enhanced 911 (E911)
systems are in place that automati-
cally provide the Public Safety An-
swering Point (PSAP) dispatcher
with the phone number and location
of 911 callers using wireline phones.
Billions of dollars have been invested
nationwide in E911 systems. These
systems make it possible for emer-
gency calls to be immediately routed
to the appropriate PSAP and for as-
sistance to be dispatched to the
proper location whether or not the
caller is able to communicate his lo-
cation. Automatic Location Informa-
tion (ALI) also speeds up the interro-
gation and dispatching process.

Cellular networks today can not
support E911, as there is no way to
acc}xrately locate the caller. By some
estimates, up to 25 percent of cellular
911 callers are unable to identify
their location. With the number of
U.S. cellular, PCS and enhanced spe-
cialized mobile radio subacribers pro-
jected to grow to 56 million or 60 mil-
lion by the year 2000, public-safety
organizations are concerned the sub-
stantial investment in E911 systems
will become obsolete and the level of
emergency scrvice will be degraded.

Looking for answers

In responme to this growing
problem, a number of public-safety
organizations, telécommunications
standards bodies and trade associa-
tions are seeking to find ways to sup-

port E911 service over wireless net-
works,

In late 1992, the National Emer-
gency Number Association Inc. and
the Association of Public-Safety
Communications Officials Interna-
tional Inc. submitted comments to
the Federal Communications Com-
mission on the proposed rulemaking
for personal communications ser-
vices. These comments emphasized
the need for PCS to provide Auto-
matic Location Information.

NENA’s comments proposed the
use of cell or cell segment identifica-
tion in the near term for approxi-
mating the caller’s location and a
more precise approach in the future.

As a result of NENA and APCO’s
comments, the FCC, in its September
1993 Second Report and Order
amending PCS rules, stated the fol-
lowing: “The industry and standards-
setting bodies should direct partic-
ular attention to offering an emer-
gency 911 capability that would work
with enhanced 911 systems (E911)
and, to the extent feasible, permit lo-
cating a caller in situations where
the caller is unable to state his loca-
tion. We are particularly concerned

that unless an E911 capability is de-
signed into PCS systems, dialing 911
from a PCS telephone will not be
equivalent to dialing 911 from a tra-
ditional wired telephone.”

The FCC further stated, “Accord-
ingly, we contemplate initiating a
proceeding in the future to address
E911 and related issues with regard
to PCS, cellular, and any other rele-
vant mobile services. While we are
not in a position at this time formally
to require E911 capability for PCS on
the basis of the record before us, this
is a matter of serious concern and we
will closely monitor developments in
standards-setting bodies and else-
where regarding PCS and E911.”

In December 1993, a Petition of Re-
consideration was submitted to the
FCC by the Texas attorney general's
office on behalf of the Texas Advisory
Commission on Emergency Commu-
nications and supported by 911 pro-
gram authorities in several other
states. Among the items in this peti-

tion was a request that the FCC

amend its rules on PCS to require
transmission of 911 caller location or,
alternatively, initiate a proceeding to
address the need for all wireless ser-
vices to provide 911 calling party
number and location.

In June 1994, the State of Cali-
fornia Telecommunications Division
and APCO commissioned C.J.
Driscoll & Associates to conduct a
study of location systems and tech-
nologies that could be used to locate
wireless 911 callers.

The purpose of the study was to es-
tablish whether it is viable for the

Continued on next page
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FCC to require that wireless net-
works provide 911 caller location.
The study was also intended to con-
tribute to the efforts of the standard-
setting bodies in establishing real-

istic standards for wireless 911 emer-
gency services,

The study, entitled “Survey of Lo-
cation Technologies to Support Mo-
bile 911" covers location systems and
technologies developed by some 20

companies. These include network-
based location systems, which consist
of an overlay to an existing wireless
network, and systems which are
based on external radiclocation sys-
tems, such as the Global Positioning
System (GPS). The study includes a
description of each system along with
the status of system development, ac- °
curacy estimates, performance in
dense urban environments and in-
doors, and projected deployment cost,
where available.

Systems developed by Associated
Communications Corp., Engineering
Research Associates (E-Systems) and
Terrapin Corp. are among those cov-
ered in the study. An expanded ver-
sion of the initial study is available
from C.J. Driscoll & Associates,
Rancho Palos Verdes, Calif.

Based, in part, on the above loca-
tion system study, the TR45 Com-
mittee of the Telecommunications In-
dustry Association, responsible for
establishing U.S. cellular communi-
cations standards, concluded it is
reasonable to establish a near-term
goal of 400-foot accuracy for 911 cel-
lular caller location and a long-term
goal of 40-foot accuracy. Altitude in-
formation is desirable for indoor calls
in order to identify the floor from
which the call was placed.

The Persanal Communications In-
dustry Association and the National
Association of State Nine-One-One
Administrators (NASNA), along with
NENA and APCO, have issued an
Emergency Access Position Paper.

This paper recommends a migra-
tion path for 911 caller location, to
begin with a requirement that the lo-
cation of the base station to which
the wireless handset was communi-
cating be identified and progress to-
ward the ability to locate an indi-
vidual wireless handset in a three-di-
mensional environment, as location
technology and the cost of imple-
menting such a technology become
attainable.

Continued on next page
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The paper suggests the standards
organizations determine if a min-
imum geographic location accuracy
of 400 feet can be achieved both tech-
nically and economically. A much
higher level of location accuracy
should be considered in urban envi-
ronments where it will be necessary
to determine the precise location of a
caller within a multi-story structure.

A Joint Experts Meeting on Wire-
less Support of 911 and E911 Emer-
gency Services will be held Oct. 11-14
in Reston, Va. Among the purposes of
the meeting are to define PSAP re-
quirements, identify current and de-
veloping technologies that can sup-
port PSAP service and identify the
need for standards.

The FCC plans to issue a pro-
ceeding on wireless E911 in the Sep-
tember-October time frame. It is an-
ticipated this will be a Notice of Pro-
posed Rule Making covering cellular,
PCS and other relevant mobile ser-
vices.

The TR45 Joint Experts Meeting
report and the PCIA/ NASNA/
NENA/APCO Emergency Access Po-
sition Paper have been submitted to
the FCC to represent the positions of
these organizations for consideration
in the forthcoming proceeding. It is
anticipated the proceeding will ad-
dress the issue of wireless 911 caller
location along with other wireless
911 issues.

applications

Deploying location systems to sup-
port wireless 911 will not occur im-
mediately as wireless network stan-
dards may be impacted and stan-
dards for incorporating caller loca-
tion, number and other information
into the PSAP will have to be devel-
oped by public-safety organizations
such as NENA,

However, if these location systems
are deployed over the next few years,
they will be applied to a wide range of
services, in addition to 911. These
services include deterring fraudulent
use of wireless phones, stolen vehicle
recovery, roadside assistance,
routing travelers to their destina-
tions and fleet vehicle location.

The accuracy requirements of
these services vary. Accuracy of 400
feet, for example, will not be agle-
quate for real-time routing require-
ments in which the driver needs to be
advised that he is approaching an in-
tersection at which he must turn.
However, location systems that can
achieve accuracies of 100 feet or
better would meet the requirements
for most intelligent vehicle highway
system (IVHS) related services and
other applications which require
identifying the location of mobile
users.

Therefore, it is anticipated that de-
ploying wireless location systems
will not only enhance public-safety,
but will generate revenue from a
wide range of services, which will
help defray the cost of these systems.

Clement Driscoll is principal of
C.J. Driscoll & Associates of Rancho
Palos Verdes, Calif., which provides
consulting on automatic vehicle loca-
tion (AVL) and mobile communica-
tions to corporate and government
clients. He has written numerous ar-
ticles for industry publications.



