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(cant.) d) How will the dynamic infonnation be expected to be merged with
the call? What data flow management information is necessary?

4. 8.2 Charaderistics ofPreferred Solution

The list of characteristics given to describe BellSouth's preferred
solution is by no means definitive. Respondents are invited to:

a) provide their view of the list.

b) comment on each of the characteristics.

c) provide an opinion on any additional ones that may enable
clarification or provide completeness.

5. Network Centric Solution

Respondents are asked to give their views on the network centric,
straw-man solution as outlined above. Specifically:

a) Is this solution consistent with the PSAP requirements as stated
earlier?

b) Is the straw-man consistent with the characteristics outlined for the
preferred solution?

c) Does a solution exist that may have less impact on the network?
Would you suggest a different solution?

6. Mobile Subscriber Terminal based Solution
~

Respondents are asked to give their views on this straw-man solution as
outlined. Specifically:

a) Is the straw-man consistent with the characteristics outlined for
BelISouth's preferred solution?

b) Does a solution exist that may have no impact on the network?

c) What are the advantages and disadvantages of an MST':based
solution versus a network-centric one? Please elaborate, quantify or
provide supporting information where possible.

d) What architectural changes are required to facilitate an MST-based
solution (referencing Figures 8.1 and 8.2)?

7. 8.2 Subscriber terminal criteria

Respondents are invited to give their views regarding this criteria, and
to state any opposing rationale. Specifically. respondents are asked to
address the following:

(cont.) a) What would affect the viability of a first stage implementation
limited to operation with the installed subscriber terminal base?
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(cont.) b) Would such an approach be compatible with the PSAP
requirements outlined in section 8.1 ?

c) Under what circumstances would location system performance
improvements dictate modification of the subscriber terminal?

d) What impact does an MST-based solution have on the terminal?
Specifically, addressing cost. size, weight, battery life I talktime,
and user-interface.

e) How will the impact on the MST by incorporating location
capability alter the current trends in terminal evolution (lower cost,
smaller size, multi-mode (air-interface), multi-frequency, multi-
service capability (voice, data, image), etc.)?

f) Give your view of how the location capability can be implemented
in the expected lifecyc1e of terminal product development.

g) Provide your view of how an MST equipped with location
capability can be upgraded or enhanced to exploit improving
location technology performance and functionality. In particular,
how would you address the upgrading of a significant installed base
of location-equipped MSTs created during continuous deployment
and evolution?

8. (cont. Multi-mode criteria

Respondents are invited to give their opinion of this criteria, and to
state any opposing rationale. Specifically, respondents are asked to
address the following:

a) What location technology would meet the requirements for the
existing dual-mode systems of analog and digital technologies in
use today, including digital systems employing digital control
channels?

b) What combinations of multi-mode standards are likely to be
supported in the timeframes of this RFI? Is one location technology
suitable for all combinations? If not, which location technologies
are likely to support each combination?

c) How viable is an implementation that provides location finding
capability independent of the CMRS technology? What are the
issues effecting such a capability')

d) In what timeframes would such a location technology exist? What
needs (0 happen in order to facilitate its development, or change the
timeframes?

e) What would be the benefits of deploying a CMRS technology-
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dependent location technology?

f) IfCMRS technology-dependent, then which CMRS technology
would be required? How would the location technology
accommodate "roaming" subscribers?

9. Location Accuracy criteria

Respondents are asked to provide information and commentary on this
criteria by addressing the following:

a) What are the fundamental limitations affecting location accuracy
with a particular location technology?

b) What are the issues affecting accuracy in a network-centric as
opposed to a mobile radio subscriber terminal solution?

c) Which technologies, in your opinion, will best meet the needs of the
criteria for improving accuracy over time? What are these
projected improvements?

d) What will affect the dynamic availability of 'precise' location
information to a PSAP, over the zero to ten seconds timeframe?

e) What techniques might be used to improve the location information
without over-burdening the location technology, such as
supplementary or supporting; databases, intelli~ent peripherals, etc.?

/0. Evolution andflexibility criteria

Respondents are invited to give their opinion of this criteria, and to
state any opposing rationale. Specifically. respondents are asked to
address the following:

a) What would be the impact of requiring improving location accuracy
and performance? Over what time frames?

b) Which technologies would offer this capability?

c) Is it likely that a single technology would offer this flexibility?

d) Does the technology support incremental improvements and/or
implementation? How; upgrade or change-out? What functionality
is provided at each step?

e) What eventual redundancy might be expected. and at what cost?

11. Network Integration

. Respondents are invited to give their opinion of this view of network
integration. and to state any opposing rationale. Specifically,
respondents are asked to address the following:
a) Do you agree with the four levels of network integration outlined in

(cont.) Section 8.2.2 and the corresponding impact on the wireless system?
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(cont.) lfno, why?

b) Is there another way of addressing network integration that would
provide a different view of the impact on the wireless system?

c) Is there a clear migration path to eventual full network integration?
Upgrade, no throw-away parts?

12. Network Migration

Respondents are invited to give their opinion of this criteria, and to
state any opposing rationale. Specifically, respondents are asked to
address the following:

a) Will the choice of a location technology preclude the migration
from one level of integration to another? Is migration of benefit or
essential to meet future requirements?

b) Is full network integration (such as Integration Level 4) a realistic
goal? Under what conditions would full integration not be a
reasonable approach?

c) What would a proposed migration path look like? What are the
likely timescales?

d) What is the impact on the network of migration towards full
integration? What parts of the network are likely to be affected by
such upgrading?

e) Would the hardware and software used in the initial deployment of
the location technology be disposed of or re-used?

13. System costs

a) What are the location technology costs?

b) How does cost vary with functionality? Are there any cost
breakpoints for performance?

c) Where in the network would the costs of a wireless location
technology be distributed?

d) How would the distribution of these costs change as upgrades are
made?

e) What types of maintenance costs for the location technology may
exist? How may these change over time?

f) Will there be any additional communications network maintenance
costs to support the location technology?

g) Although, proposals are not requested at this time. Respondents are
invited to supply information on budgetary planning costs for
several size deployments. such as might be expected throughout the

(cant.)
US. These would include cellular systems for huge metropolises

Page 43



March 1996 Wireless 911 Location RFI

Q# Section Question Answered

Number
( ,//X)

(cont.)

14.

(ie. Los Angeles, CA), major cities (ie. Atlanta, GA), topograph
ically variant sites (ie. Birmingham, AL), rural areas (ie. Tupelo
Corinth, MS (BTA #449» and for PeS in an area such as
Charlotte, NC.

Additional commercwl benefits

Respondents are invited to comment on or to provide information about
additional services, value-added services or mechanisms by which
additional commercial benefit might be accrued by leveraging location
technology.

a) What value-added services would be enabled or enhanced by a
wireless location technology?

b) How do these services depend on network vs. mobile subscriber
location based capability ?

c) What market data do you have to support any new service 0

opportunities?

d) What are the benefits, and in what timeframes would these benefits
be available?

e) Would you be interested in participating in any such service
provision? How?

f) Would providing these services have any impact on the cost,
structure or operation of the network?

g) Would these services follow the same migration path as the 911
capability?

h) Would additional value-added services have any impact on the 911
capability? Wo'uld providing these services have any impact on the
time to deliver a wireless 911 capability? .

15.

16.

9.1

(cont.)

ImptU:lon the Network

Respondents are invited to discuss their views on the issues that affect
the impact on the wireless network. Respondents should provide
comment on the relative importance of the above issues.

In addition, they are asked to provide information on the following
particular issues.

Accuracy and A vailability ofLocation information

a) How does the location system recognize a 911 call, or initiate a 911
location function?

b) What is the form of the location data?
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(cont.) c) What is the timing and availability of location information once a
911 call has been initiated? Is it on-demand or continually
available?

d) Can non-911 calls be included?

e) Can the location of a mobile subscriber terminal be determined for
a land initiated call (such as for a 911 PSAP call back)?

17. Network Interconnection .
a) How is location information acquired and transferred into the

wireless network?

b) What wireless network interfaces are required?

c) What other infrastructure interconnections are necessary?

d) How is transfer and hand-off between base stations, cdl sites "and
different networks possible?

e) If the proposed location system is an "overlay", what additional
equipment is required?

18. Impact on Network Architecture

a) If one considers the four levels of integration as described in section
8.2.2, how do these issues change relative to their
importance/priority for each level?

b) How are the data flows managed, for synchronizing or mapping
location information with a corresponding call?

c) How will the various cellular and PCS architectures/configurations
be supported by the location technology, such as macro, micro and
pico-cells: hierarchical and overlay netwol'ks; distributed antenna
systems (ie. in-tunnel systems, in-building, wireless local loop
access, etc.); cell repeaters, enhancers and transcoders; 3-
dimensional cell structures for high rise buildings; etc.?

d) What are the requirements for network signaling?

e) Can these be addressed by existing or additional AIN or intelligent
peripheral functionality?

f) Are there other issues that may have the same or more influence on
the network architecture?

19. Inter-system Performance
a) What. if any, is the impact of channel coding and wireless network

signaling security?

b) Is any system interference probable?
(cont.)
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(cont.) c) Are there any performance limitations due to power control and the
signal to noise ratios encountered in wireless systems?

d) What is the impact of high speed hand-offs on the determination of
location? What is the impact on hand-off through multiple cells,
base stations, base station controllers, etc.?

20. Implementation and Future migration

a) Is any network or infrastructure equipment and systems sharing
possible" With cellular, pes cir other wireless networks -
Respondents should specify which networks and how?

b) If the location technology proposed is an inherent part of the
wireless network's radio infrastructure.. w~at system elements
(antennas, towers, radio transceivers. interconnections systems, etc.)
will be affected?

c) What is the development status of any common elements needed for
an integrated solution with the respective manufacturers of those
sub-systems? What is the potential availability?

d) What testing has been undertaken (either as an overlay or
integrated system)?

e) Are there any implications for implementation? What are the
phases of implementation?

f) What is the potential for future migration and inclusion of
enhancements?

g) What are the location technology costs, and how are these
distributed over the network?

21. System Integration

Respondent'; should discuss whether a fully integrated system is the .
best and ultimate solution.

In addition. referring the levels of integration discussed in section 8.2.2
respondents should consider the following for their location technology
or proposed soluti0l!:

a) Is it feac;ible to expect to migrate from one level of integration to
another?

b) Do new issues arise as one migrates from one level of integration to
another~

c) [s there another level of integration which offers better fleXibility

(COTlf.) and performance?
d) What is your preferred level of integration?
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(cont.) e) What would be a feasible migration path for implementing a
wireless location technology solution today to the eventual
preferred level of integration?

22. Standards

Respondents are invited to comment on the impact of standards needed
to implement the various levels of integration disc~ssed previously.

a) Which standards will be effected?

b) How will these standards be best addressed? By which bodies or
fora?

c) Are you willing to participate or sponsor any particular standard or
working group?

d) Are you willing to have your technology become a standard? What
licensing arrangements would you consider?

e) Is there any activity today that could potentially inhibit or delay the
deployment o'f a wireles..s location system?

f) What are your views about creating an 'industry test-bed' for
evaluating wireless location systems? What form would you prefer
such a test-bed take?

23. 9.2 Proposed Location Technology

Respondents are asked to provide information on the state of the
wireless location technology they are offering, or would propose.
Specifically, they are asked to outline their solution for providing
emergency 911 wireless access.

In addition to the above information. please include responses to the
following questions:

24. Accuracy, Timing and Availability

a) How would you define location accuracy for your location
determining technology? How is it expressed (statistically, rms, %
error, circular error probability, etc.). Please supply examples.

b) What is the accuracy of location of the technology? What will
affect the accuracy deviation?

- .

c) How is accuracy dependent on time (0 - 10 seconds, and beyond)?

d) When is stable location information available?

e) Is location accuracy updatahle? Dynamic update possible? What is
the update period?

(cont.)
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(cont.) f) Is tracking possible? How does tracking capability impact the
system (such as performance over time. etc.) What additional
system components are required for this capability?

25. Confidence and Reliability

a) What is the confidence factor attributed to the location data within
the quoted time period for your technology? How does this factor
vary with time?

b) How does the accuracy and repeatability vary for different
environments and state how the technology is influepced by
external variables. such a" multiple cell sites in city or rural areas•.
single cell configurations, multipath. hilly terrain, dense or urban
areas, etc.?

Will the accuracy or performance of the location technology depend
on any elements of the wireless network, such as databases. the
HLR or VLR? If so. what provision is expected to ensure
consistency of information, particularly as the caller roams?

c) What provision does your technology offer for redundancy, fail-safe
or failure recovery? What mechanisms are provided for system
monitoring?

26. Coverage

a) Describe the capability of your system to provide location coverage
in both sparsely populated rural areas as well as dense urban
environments.

b) Can your technology offer both in-building and outside location
ability? Does this capability provide tracking of a caller from inside
to outside, and vice versa?

c) How does the performance of the system change with varying
outdoor (environmental) conditions?

d) How does the performance vary in a fixed or mobile highway
environment? Stationary. low speed vs. high speed?

e) Comment on the impact on performance of your technology if the
MST is contained in a persons pocket, in a purse or briefcase, or left
laying on a seat in a vehicle. Include in your consideration the
impact on handsfree capability, time to obtain initial location fix
and location data acquisition on PSAP call back.

f) How does the performance of the system behave with varying 911
traffic conditions? What limitations might you expect?
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27. Standords/Multi-mode Capability

a) Which standards, current and developing, most affect your system?

b) Does your technology offer multi-mode compatibility? Which
combinations?

c) If not, when, ever? What CMRS technology does your system
currently support?

28. Implementation

a) With regard to the wireless location technology you offer, what is
the development status of the technology. particularly relative to
each of the issues cited in section 9.1?

b) What other important network architecture issues does your
technology address that were not cited previously?

c) What enabling technology developments are required to support
your system? Who is developing them? What is their timing?

d) What are the critical supporting technologies that must exist in the
network to enable your technology?

e) Using a chart such as that illustrated in Figure 9.2, map planned or
expected developments over time. (Use a consistent scale of your
choosing; however. please include an explanation.)

f) Which areas of performance are considered important for future
developments? Which do you consider key to selecting a location
technology?

g) If possible, describe the potential evolution path of your technology
including improving performance over time. ..

h) What trials. system testing have been undertaken? Are results
available?

i) What trials or testing have been undertaken in conjunction with a
CMRS developer, service provider or network? Are results
available? What further testing is planned?

j) What other potential commercial benefits can your technology .
offer, or what other services will it enable?

29. 9.3 Technology Timelines

a) What is the development status of the technology that you offer?

b) How and when do you expect location accuracy to improve in the
future')

c) What development is required to realize your preferred level of
(cant.) integration?

d) What is the timeframe for achieving that level of integration?
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(cont.) e) What critical supporting developments are required to facilitate
theimplementation of your technology (e.g., air-interfaces,
standards, base stations, antennas, etc.)?

f) What are the timelines relative to these supporting technologies?
Who is developing these technologies?

g) What is the migration path from where your technology is today to
your preferred level of integration?

30. 9.4 Alternative solutions
a) What other technologies exist that can provide a wireless location

capability?

b) What is the current development status of these technologies? Who
is developing them?

c) How do these technologies address each of the network impact
issues described earlier? ,

d) What wi) I be the major impact on the network (i.e., mobile
terminals, base stations, switches, etc.) of an alternative solution?
What is required of the network to support an alternative location
technology solution?

e) What level of integration are alternative solutions capable of
addressing now?

f) What is the most probable/preferred level of integration as a future
solution? What is the migration path to this preferred level of
integration?

g) What supporting technologies/systems are required to incorporate
these alternative location technologies in a wireless E911
application? What is the status of their development? Who is
developing these technologies?

h) Can alternative solutions co-exist with network-based solutions?

31. Alternative solution benefits

Respondents are asked to comment on the above (alternative solutions).
They should also consider the following:

a) What is a likely migration strategy from one technology to another.

b) Is there any benefit to multiple technology solutions?
c) What would the impact of multiple technologies be on the network?
d) What other services or commercial benefits can these alternative

technologies support or enable?
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32. 9.5 Other Service Considerations

Respondents are invited to give their views on the issues raised by the
examples outlined.

a) Are there other such examples?

b) How important are these examples? Can the issues raised be
i~nored? When will they need to be addressed?

33. Implementation

Respondents are asked to comment on the possible inclusion of the
examples in any implementation oflocation technology.

a) What would be their impact on the choice of technology?

b) Would they change the technology or network requirements with
any significance?

c) How might they be included? Short term versus later inclusion?
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This RFI is based upon, uses information and refers to several industry documents, working
documents and publications to which the recipient may wish to refer for information, research
data, or detailed explanations.

Reference Description

CC Docket No. 94-102 FCC Notice of Proposed Rulemaking, entitled "Revision of the
Commission rules to ensure compatibility with enhanced 911
emergency calling systems." October 1994

PCIA Joint Position Paper PCIA, APCO and NASNA Emergency Access Position Paper. July
1994.

TIAffR45 JEM Report Public 800 Mobile and Personal Communications support of Basic
911 and Enhanced 911 Emergency Services. August 1994.

PCIA JEM Report Wireless support of 911 and Enhanced 911 Emergency Services
sponsored by APCO, NASNA, NENA, PCIA, (TTA), and T1Pl.
October 1994.

PCIA SRD for E91 I PCIA sponsored Standards Requirements Document (SRD) for
Personal Communications I Enhanced 911 Emergency Calling
Systems Features. Final - Ballot version January 1996.

crIA Position Paper TIA's position on the deployment of wireless E911 services, as
reviewed by"the TOPS Council and Public Policy Council, and
approved by the Board of Directors on December 15, 1995.
Released January 1996.

TIAffR45.2 Ad hoc Group Sub-committee correspondence "Assumptions and Questions",
dated February 6, 1996, addressing the network element i)

interconnection protocol. .
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Acronyms

AIN

ACD

ALI

AMPS

ANI

ANSI

APeO

API

AVL

B911

BSC

BTS

CAl

CCS

CDMA

CMRS

CO

crIA

D-AMPS

DMS

E911

ESAP

FCC

GIS

GPS

GSM

HLRJVLR

ISM

Advanced Intelligent Network

Automatic Call Distribution

Automatic Location Identification

Advanced Mobile Phone System

Automatic Number Identification

American National Standards Institute

Association of Public Safety Conununications Officials
International

Application Progranuning Interface

Automatic Vehicle Location

Basic 911 Service

Base Site Controller

Base-station Transceiver System

Common Air-Interface

Control Channel Signaling

Code Division Multiple Access

Commercial Mobile Radio Services

Central Office (PSTN LEe's switching facility)

Cellular Telecommunications Industry Association

Digital AMPS

Database Management System

Enhanced 91 I Service

Emergency Services Answering Point

Federal Communications Commission

Geographical Information System

Global Positioning System

Global System for Mobile telecommunications

Home Location Register I Visitor Location Register

Industrial, Scientific and Medical allocated frequency band
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ITU

JEM

lTC

LEC

MAP

MST

MSAG

MSC

MSM

N-AMPS

NASNA

NENA

OA&M

ass
PACS

PCIA

PCS

PSAP

PSTN

RDF

RFI

seE
SCP

SMR

SMS

SS7

SSP

TAG

TDD/TTY

TDMA

TDOA

Wireless 911 Location RFI

International Telecommunications Union

Joint Experts Meeting

Joint Technical Committee on wireless access

Local Exchange Carrier

Mobility Applications Part

Mobile Subscriber Terminal

Master Street Address Guide

Mobile Station Controller I Mobile Switching Center

Mobility and Service Management

Narrowband or Narrow Advanced Mobile Phone System

National Association of State Nine-One-One Administrators

National Emergency Number Association

Operations, Administration and Maintenance

Operational Support Systems

Personal Access Communications Services

Personal Communications Industry Association

Personal Communications_ Services

Public Safety Answering Point

Public Switched Telephone Network (fixed wireline)

Radio Directional Finding

Request For Information

Service Creation Environments

Service Control Point

Specialized Mobile Radio

Short Messaging Service or Service Management Systems

Signaling System #7

Service Switching Points

Technical Ad-hoc Group

Telecommunications Devices for the Deaf I Teletypewriter

Time Division Multiple Access

Time-Difference-Of-Arrival
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Definition of Terms

ALI Automatic Location Identification - the information or mechanism
used to facilitate location of a 911 caller

ANI

Cellular

Cordless

Caller ID

Base station

Mobile Switching Center

Control Channels

Multi-mode

Roaming

Radio air-interface

psuedoANI

Automatic Number Identification - the information or mechanism
used to identify the callback or subscriber associated telephone
number

Network connection for radio air-interface

Calling party identification (name and/or number)

The coverage mechanism by which current mobile telephony is
implemented entailing reuse of radio frequencies

Out-of-band signaling channeVnetwork

Range limited, low power point to point wireless telephony

The primary switching and control point used in a mobile
telecommunications network to provide network control, manage
the various databases and control access to the PSTN and other
networks

Multiple air-interface standards

The ability to move between mobile networks

The end to end path between handset and base station for a
wireless telephony system

A temporary ANI allocated by a Mobile Switching Center

An antenna that reconfigures its radiation pattern based upon
subscriber terminals' movements and or characteristics

Mobile Subscriber Terminal End user equipment (potentially much more than a handset)

Smart Antenna

Wireless Radio air-interface based communications
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APPENDIX C MAILING LIST

Attached is the list of recipients for this RFI
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MazkPuIh
DIrector. Public Salety Ol'O\lP
1615 Mellwood Avenue
Louisville. KY 40206

enA
EdH&lI
Die. TecImoIoIY 4 Nttwort:: Operations
12S0Corwlctleut AWIIUC. N.W
Suite 200
Wumnaton. D.C. 20036
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Ccl"lI~o

P1tt W. Arnold

SenIor VP and Princillal en~heer
115 East W!l:Ic.ins 5tree1
P'1ocnb, AZ E5C04-292t

CML Tec!lnok>g1e~. In..:,
Pieml P14Aa'a"
Product M....., QI'
i5 Tc¢hnolOfiY BlVD
Hull Quebec
CANADA. JltZ :'>(',4

Cauv:etiCUI Emo~ncy
COlTl!D.l1llications Butehll
:zn CiranO Streel
Hartford. IT Oil 106

Divilioo of I.R M,
Illfonnadon Tl:C1r.Ic,logy f>lanneJ
1201 Mo\in S1T*...et
':olllmbia, SC 29201

1>!J. 1 - llfn:ta= Emergr.ncy
TeleDboDe System
Bxcclltive Pll'eCUll'
I CocnmuniCA:.on PW:e
!'Tt'videnre. R1 0'290:>-

EtnMJ'lllCY Manas-em~.nr Oi viUOC1
l.ssilWll ALL-nitiSlJ8WT
S9S Cottaae SL NE
Salem. OR 973lU

enVi"
Mid Curnmill2S
CEO
J4S Ct."llir,(. Al 1..:.""
""dlerun, CA ~4()27

OARMIN lrurnauonal. m.:.
GaryK..~

Director of Mllr\.etir.2
9S~~ Widmer Roo4
I..1lnc.xa, KS 66215

-------------
Cd",al'~

Slev~nBlum
Silt4 Manaftr
~3890 EP.sti:l!e Clrck
Corvallis OR Q7331

Cbmcq( eeUu1er ('onunulli~iona. :D<:

M.u... NicllOls
Ott~C!lrnnl.ln.ic~dons

4811S~)r~ Road
Wayne. PA :~7·1867

Oayna COr:L~:Uca!lO!U, lnc

"'n Da..-eDPC'r.
vr. ~lfi-'lUr:~
8-49 Lcvc.y On.....
Sall LaJ,:., City. LiT iA I::! 1.254,.l

DMSC.lnc.
Todd RaduI~J

~doeni

81S bie Dt1ve
SuI,e Ie
Oyic40. FL 327 65

ElM Lt.l
Em1lW\uei GiU
Genct'llMINf,t!f
M"anco.1 Tec.t\l'Ology CemCf
PO bot. 5j'J

Haire ~IO"

iSJtAa.

Emer~Tedt..lf\C,

Don Daug.ben',
PreridetU
6434 But M.lin Street
Reyn.>ldsbvrg. OH 4J068

E"':i.S()fl.. lac. R3dio S)'$ICmS
MIllty Wil50C
Mar•• BII:RacJ:. Ot:"floPIllClllI
2Ravirua Dnvt-
Swte 121C
Allaatt. G"- ,,1Q3'W!

Geo~1I9-1-1 ?roject
T~..mltIIicarjr)'UDwwon
:!OO PilIdmoIl~ Avetlue, Suite 14(12
AtIanrA. vA J.1;,.~

Wirew., 911 Localion RFI

Cllatle& A. Belcller & ASSOC1a1e'
Charles Belclltr
<;00
!wIOLi*yLane
GaI1ItIn. TN 371)0(',

ColflltAk
TMawF.BudI
f!usinw DcYcl~~ Manager
3100 W. PJori.aant AVI:
Sf LoIliJ, MO 63 I~6

Oepartmc:nl of Al1/lUnIwaOon
Arlmfta 9- I • I Lilli.".,
1616 Welt Adam.;
PhMnix. A2 ts007

&Sy:slems
Richerd Minthorne
PlteCSDI' or BuslllCSS DeVtllOpme:1l

1"~ SprinafUU Rom
Fa1lI CIlvro/l PiYi.loll
Viurw,. VA :2 Ii2-223S

Elisra Electronic Syst~m. L:d
AvnetlW
Genua! MaIIllge.r
MlyiD KIl:IeSl'l 4&

Ilene!. &nq
51203 -
I~RAEi..

EMSWirClI~s

JlIMeS T. Grosc:b
VP.W~ Cornmunicatbll)
660 Bualnccrina on",e
TllClmOloIY l'IrtJAtianta
1'0 I!kl1 7100
Non:ro.,. CA 30001·'7'700

Galaxy MiacKysttam.lnc.
Bobl.Npe
21271. Ril\&woodAverwc
San JOSl!. CA 9S J.31

~ Communicaocms.1IK.
Varon Sica
Preaidem.tCEO
20 CtIIB Road
Monlvale. NJ 0764..~
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are
leff Kiuel
"'lti"M1 \lP.~t~~~m~l1[

-'00 HUlden ~idit Dri""
HQE03R28
Irving. TX ~~03~

CJi'E Pcnonal COm01UQ1.:;at1Nl~
81U Pallone
VP. 18 Deployment
245 ~aw(..rC~ Plcwy
Atl.mlM. CA 1t:n.tb

Hugl\es Ne:worl: S}'stt!ms
Rlj" Pacel
Sr. VP", OM
I 1717 fJlplowion Lane.
Oerm.,n\O.....,. MD 20876

Israel Aircratllflct.utrjes Ltd
Moslle lUlrel
GetlCfal M8llllJcr
E.lectronic~ Oi\isklo
PO OOl 10'
YeUlla -'0000
ISRAEL

JRC In;ematiorel
Darrell Barbash
Dim::lor. Techllical DeveloptT\Cl\1
2301 HOriUlC1 O~,

P:>rt War:h. TX 7tll T'

Lc-:ca. In.c..
Aja.)'~

DirecIoc hS~lli
N.viplion and Positio:1iog Oivisior,
Z386t Hawthorrc Blvd
TOIT"4tlC..~ CA ~f)~

M&/)'l-"d Capc.;,: Public SAf~~' Ii.
COITC<IliOtlal Sotvic4~
67':6 Reisert.own Rl'lI<1 Suite 209
Balll1"lOrt!, Me ;21215.2341

METS Mol'JlIeVlslon
JlllIS~Oi;

Dinxowr
1::25llroken Soun4 ParL... ,>, ~W
~u1te E
Boca IUlcen. FC 3348 i

-----------.- _.

3- 1-9~

em MobiLntI
Mr L)I'M A. Catisor.
!:>IT. -\dvanccd Tedmology Pla.'It\ing
2-0~ Perimeter CenlCr Pk:wy
MSiCON
Allb..'lta. GA 30346

f.lU~cin" CoqXl~on

Jf''''' f. Courti..
1.atI H.~. IU:bo Technolo~&
~ITI!

450 Easl Pul¥ki Roa£!
GteenJaW'r•• !''Y 11740-1600

:W""is Comrnet'G<l Cornntll>SfO:l
y- ! . I Program CoordinMO(
~27 Eut Capitcl AVMllN

Spri~I1.1d..tL 6~'9~-('1iO

Japan Jtldio COmpll1Y Ltd.
IUr Hod,5Ol1
Gentnl MtwraetW1lll: Manlget
4~ 31S1 $(. N
t.echbri•• Albet\&, Tl HJZ3
CANADA

KSI.lnc.
Otuc:k. HiNck
Oill:Clor. Ad\'IIlCCd PrOlfIll1S
7630 L1!t1e IUver1Unlplte. nl2
.-.nn.nclale. V... :!2003

Maaellan $~'Iems C~
Carul Am 0Crd0n
900 OverlLlJd COUrt
San Dimas. CA 9177)

M...udwSdtC Srarewide Erneraenct
TtJeeolDlDlllliCllions Board
E1cc:uti~ Oireetor
'IT~nIU
BUftIRet0D, MA 01803·3499

M!cJIj&..., Ocp&rtIMnJ .>1'~l'Ol'
FubUc Srrviof Coauni"ion
~ Marcd.ile Wa.\'
f.O. Box 30221
Lansing. W 4t? 10

Wire~ 911 Location RF!

GTE Pctsonal CkmmunlL:alion, Strva:.e..
Bob Straub
vP. 'teclulolo&y
24S Prrlmi:cec Cenll'r Pk.wy
Atlanu.. GA 303<K>

Hauhine Corporatbn
Cn1lrad Koch
450 East PuluJci Road
Greenlawn. !IiY II '40-1600

10...... ~pertmcnt of Public Detonte
m-.,. &.l'\Iicc.;. LncJ A
"o1O\lU Sla.l~ Office Building
De<: Moines. 10 50319

IRe lnlemaCiOGlll
RanayBonle
"r M.rkcc.inS a: Pro4vex ManAgortlenl

2301 Hori~1\ Dr
Fort Wa:th. TX 76171

Lcic:a. Inc..
RiCbKeesan
Plreaor. RAD
N~Yipdon 6nd Po.itioniDII OJ'ia<m
23861 HawthorM IUv~.

Torrance. O. 90'05

Maine Department of Public Safety
AssiSW\t 10 the Cocnmjuionc~

36 HoIpiW Sll'eet
J\uIl'VSU. MalllC 0043'0

McCaw Cellular Communications
$&eYeD Hooper
Prtiident
S400 CariUon Foint
K1~, 'WA 9&Q3~

MOI\UIll. ~lMIIt of Adm!!IistrJt.ioTl
9- 1•IPraeram MlIIlI,let
Information Setvlca Dh'isioD
Sam W. Mitchell BuU<li~. Room l.~

HelC\l\l, Moolalla 59620
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w'. I

Wire1cs.s; 911 Location RFI

\iotOIOLw.. It\(

johnSw~)

VP IItld Dit«:lDr
iDEN lnfraslnlaur~ Divi~ion

1301 &it Algonquin Road
Schaumburg, IL 6OW;

Motorola. Inc.
nmCounney
~e::ount r..lanaget'
2839 Pacr.1 retrY Roid
SUIt( 550
At1:L113. GAo .'03 J9

NAVSYS Qlrp
Mucamcroll
M&~. LocaIcrN~

)4060 Woo<lca:"V~1 Ro:..;.
O:-Iora:l~ Spnng,. CO 8OQ21

New·ceu.lnc.
Roren H Rlortlan
ClliefT&lmJcal Ol'tlcer
'22 SOOth SI ."ui\ls;ine ~tr%t

l"u1uki. W1 ~416:'

'ine One One. Inc
jan Waring
Prc&idellt
1000 North I!TJJdWlIY
Suite )()O

DeIlVCT. co t!CJ2!!

N·'li" l/lc.
lG3i!It BJuuia
Bu.!DaI De"~1o~1Ilel1!ML'IAk'ef
"1 Vi&ge Cin;:¢
Slllte 100
W~l W~. TY. 762(::

Nokia Telc:com:t\uni04lti".u
lyrl.i Sal<;
Pr..idan'
-:-Vi~C1ICle

S:lite '00
\lies: Lake. TX 762(,2

l':onel
bybrm
OiNCCOr. Se.l04 Wi""......cwcri:s
SSS5 Wi"",ard Pulr::~ 9uite B
AJoharetta. GA 30201-)895

M{(Mola. In.
~o;m V.or;y
Senior Oit«tor, S<llI!1luJt
2S,w Pace.! Peny Road
Suia: S~
Atlanta. GA 301;oQ

NliJ'.A
WUliam E. StallIOn

ExccutiVt Oirwor
/11) South Sixth Srreer
?CJ Bel ! 19\1
CoshCXlon. OH 4381::{i190

"'fee A1J>aiQ 111';

Dll~SMmb~

H..d~r

Wireleu VoilX Tennl!lal Oi\.
1555 WallWt HiU l.ane
lrvi~. TX 7S038

Narel Cammunic<uiom. Inc
I{otlelt Cblltbky
8008 1+4ch Ave<JUC Sf::
lIle_cIc. WA 080SQ

Nokia D~lACocnll:untcllti')l\£ ('orp.
Milt Wisk
Direc:ol.~&
6200 cou.'Ule~ CmIpbe:1 Cawc'<'1l)·

Sui&900
Tat!'lp", rl. 1~60'

~ok.ia lllC.
OI;mc HaQCl:IlCIi

VPEleS
Z300 V~11ey Vicw Lane
Suite 100
!tv~. Tx: "002

Northern Tt,\oe.c.oM !r.c.

Ed Ehrl.ich
~
465 Swl2l SUetl
POBo~ 1933
MOtl'istown. NJ 07962·1933

NQrth.Kar Tech1lO10si.'
}I:~c.adll

\Caaaeer EnJiaec:ri1l£ 4l Operations
30 Sudbury Road
Act.ol'~ MA O!7:L'

MoIorola. be
~sidcnt

Al1lDmoti.e &:. Il\dustri~ BJcc.lronlC~

Ciroup
4000 Commerc1al A venue
Nortltb1'OClk. II.. 60062

N&vSW SySlemS LtcI.
Mike Ducl:lWn
Director. Mltkellllg
Mansard Ciole
Wll5lCllC
Nortbampton. NN' 'DL
l.JNTI'ED klNOOOM

~w yon. Slate Police
CommuniClltions Section
B\da. 22. Stat8 Cami>l<~

Albany, NY 12226

NexU$ Telcoomrnunlcmlon Systems Ltd
Amaon.r.
Pr..j~t.C60
6 Tfutwt Israet St.
Gh1lta)'lm
~3S&3

ISRAEL

Nolda Inc.
eM' Wa1lalx
D1r.. T«:hnieal Su.ndaN:o &. RellldoN
1100 Y-U., View Lan.
$uile 100
lm!lB.TX 7~2

Nokil Mobile Pbone~

Ie.P. Wilsta
President
2300 Vllley View Lane
Suite 100
!rYil1$. TX 7S062

Nonel
Bob Hiattl
@I But Chapel Hill

NeIIOll HiP"""
RT1' "'Ie 27709

Nc".A..1rAIIU-.llucabom lul.
TOIl) MAltfin
DiftlClDl orMlrtwog
6732 8r) SlrlIet NE
Calpry. Albert. T2E8M4
CANADA

--_._._-------
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OAACorp.
Dnl,e t...ea-.
10477 R.:zselle Street
San Di~.CA 92121·1532

OKI 'tela:om G10Up
To)'O<l Kanai
Senior VP. e:"$in.Mm,
437 Old P-.ohttu Rd
Sllwlftee. OA ~174

OmJUpclinl Tech.nolo£y
Brian SlOut
1365 Glnfen or Ihe C,';io(l, Road
Colvraao 5pt1Jl&s, co 8~07

<)rclIC CommuniClllioflS. Ltd.
I1:hakTamir
Gencn<l Manaae~
~8 NAhalal Y'u.hak St.
Tel AYi'i
67448
lSR.Al:L

PCS PrlIn¢(QlAirT;)l,Jch
M.. PauI& JOlda.!1
17&5 MitCnell Drive
MS 9-2
W&I!"tIt Cred. CA 94j~&

PitlPOlnl CGlIlm"n;eat,Q[lc. hu:
Joe A~dru!i!

V~. Marketilli
lol651 DaIll5 Ptr\:W&)I
Swte600
Da1I.u. TX 75240

f'ublic f:l~ SY~l\1Cl. I"...
Lois Anden;Qft

mAtbtiD&
4401 Nicole 0ri9'C;
Laaham. MO 20"01'::

Q\WCOlIIlU, me.
Hllrn;y P. Wbille
Ptw.~f

64551-ud: Dh-d
San Dicto. CA 92121·2179

- •-9~

---_ .. -----
~t!W lI:r~q' Su.~ Police
D-naor
Ol'tice of EcncrJlen"Y Ttlccomms
P.O. Bel 7068
Wcst TrenlOr\, NJ 08628

OK! 1\:IQ:01\\ Vt-:>up
Q.-.dJobw~

Oiree.tot. PI-odu::1 M4I\i€ement
..37 Old P¢aCtll!e~ Rd.
Suwanee, GA )0)1,"

Oil!: Call ~)S~lm. Inc.
TIu'ecA~y Contet
PfItSDIIlgfl. PA 15212

ORJON EJearonks Umtte<l
HuehRoddis
P1'eIiMn!
Windsor!W HIntS [n<.!U&u131 Ma.tI
MOInS4)ll t>rtve .•

PO rio: 21:8
Windsor. NOYlI Socti ... 8<lN 21'0
CANADA

PCIA
Mazy MatJipn
PCS 1_ManaaCl
SOD MOCltBOmery sr.reet
SWtc 700
..le..r.o:r.dria. VI\ 2231-4-1561

Pintara car·
ToM Tlnl10ff
Pte$ldent
l .958 MOlIII'Ch Stree!
Gatdt:n Grol'C. ell 92Ml

Pubh" S«vice Commiuion
CommtIUc:ali.cw Bur-..au
Te1ceonlmwricadonl OJvisior.
PO. Ball 18501
Mlldieon. W1 S3107

QuakolMl. lac.
Roo Poerllcr
Sr. VP. Witeb. lnfrastnJetUlt
~55 Lu!k Blvd
SIll" Ole., CA 9212;·2719

::2"83535' :U

Wire1e~s; 911 Location RFI

Office ofTelecommunicatioM
Director State Nine One One
AdmiDiltralOt
&01 SUVllf LU;c BlVd.
Doyer. DclawlIfe 19901

Omnipolnt Co~ion
MalIVOIWX
Senior Director. Sales &: MIttClin,
136j Qankn of tbe God. Road
Colorado SpriJ1&$. CO 809Q'7

ORA EleCU'onlU
Ocbbie SinlOn.S
9410~_lb AVf.

O\t.tsw<lttll. CA. 91311-6903

PWfic BeD Mobile Service3
Rick Vanderbaar
Con5l.l1llllt. Stand8rd~ crt IMU&L")' Forums
4626 WIllOW Itoaa
Pteuanton. CA 9.S911

PhIlips EIcaronics North Amenc. Corp,
Mr. AJo'Tamoslllltlas
VI'. c:ocp. PlJIaJI Counsel
5SOWh1te Mains ltd.
T~.NY 10591

Proctor"~s
by Dcllecker
JSOSO NortlJWl 36th
Redmond. WA 98052

PIlbc:llrch Nlv/pdon SySleIl\s. Inc
8cm11d Parkil\lOll
Vp. Buslnea Dc",lopmectt
6815~h Street SE
SI)'E
CIIpy, A!bena TIC 2W7
CANADA

Raiad-....nunwnl Dt:Yelopmt:l1l Authoritv
llU:hak Gal
GeAua1 Manqer
PObox 2lS0
Haifa
31021
tSJf~L

Page 6l
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Rllyltlcon
C~L.)'nch

Di~, i>\octrQni~, S~·'l£m.

141 !:prinll S(J?r(

MS2~

Lc.il\~.MA O'!I7:-

Roelc,,-eU Ttlecummuni(&f!Ons
lUck TornalewlC1
9 II Products
1431 Oplu Pl&ct
Da_, GtOv~. IL60~IS

S.nders. a LockbeN MllJ1Ul a....mpan;
Charlie Powen
Ott., Telcco:lIrnur.iClltion6 Sys:zms
9~:S f'ertmeter ROat1
M/3 MAN06-30IO
M4t\CMSC«. NH O~ LOS

SaUlh AdVanced Tochnology.lnc
Wall MilCllcH
DirectorOf~~Cb
2009 Gallatin Street
HuntsvUle. AL 3~~()\

So,,)' Corp (\r ~"Cll
Micb...' ......1C
VP Mula::dnSl. Sony WireJea
'64:1C Wetl Bernardo Drive
San Dicgo, eA 921~~

SWll'ord TeJe.;;omJrlr.wnic;s!iom. Jo,
rierrnatt ~. B\I.~t&I1l11Iote

1'......hNc"lOiNCtCH
1:,U1 Ctar;,aun AV,.!I1\Ie

Sunnyvzle. CA 94069·1117

s. of Vllrmont
DCF.-unc=ra VI'" r'VtJlpo ............._

:20 S:Ite: Strclet
~IiCT. VTOSt:JO

TICiran Ltc
ur'lel~lr

General Manq!:r
29lilllnerka". St.
POtIOx 1'0
HoIOftS8101
U:RAE!.

;_ . _t- ~

Raydl_
DauJMak>
~. Commercial Mar1cw
l62 L.oI"C·il SI.
AOOoY(I \f A. a, 8\(\

Roc;kWl;U Wite~, CommWoal;on,
~ tMlItotra
Dir.. Malbdaa
iA21 West HHJcresI 0:.
"Jell/bUrY Pari;.CA 91320

Sandm. al.Ocidletd Mattln C.,)mp&I1Y
Michael Cbu~
1I11:lillC56 Dnclopmenl M1m"l!6f
't~ S Pa-irno:ur Ilbsd
MIS MAN06-1QIO
Ma.'IC/1e.Itef, NH O~ I08

~NET MobilitY, Inc.
BanyBum
VP. OpetlUOlU
,,~LongWI'.m ~,,~

New !{n=n. cr 065 t I

SoUtttweatcrn Bell MGbik Syltcms
(MrS)
Rolyn Callahan
~QS AINlretum 81vd.
Austin. TX 7(1,'i-~

SlaM or f10ridja !)tpt of Gene-r>ll SoorJie.e;,:
CommunieaUOftS Engi!\OCr
7131 CearcMCW Drl~

KJ1it!lt Buildit!i.
Suite: 1\0
TallahQSs~_ F1. 32199-G950

Stare bdlo Cr.mPnInieec.ioJU
.....-..~O __ ( '1'..,._
P.o. 80.. SS II
bllunark. ~orth Duota 58500

TCf (Te/ ContrOl, Inc.l
CI1li& Dollar
SllC) MaJI::,;:'
1'i02 Lapn DriVtl
HoIrucoril1tt. AL 1SA02

Wire1e~ 911 Location RF1

Rockwell semiconductor Sy.tem;
Ann Wilke
4311 Jtmbotet Raid
Newport Beacl1. CA 92660

Rockwell Wireless Conunwcation)
Gus KilIoshlta
Oir.• EnaineerinJ
2427 Ww Hillcrell Dr.
Newbill)' Pan. CA 91320

Sclaldftc; R.~h Labor",0Ti6ll, ~nc

wRNdi"1
~[

14:S6 Wesl McCoy Lane
UnilG
SlIlI:lI Mant., CA 93455

Sony EIel:trolUc)
Kcc 8uJ&IPoi
12j TIcc Jlou~vwd

Woodcliff UU. Nl 07675

Sprir.l Q:llular
KevinBccbe
VP. open.aons
5'Tl' " __ Roe
OtIc.CO. tL 60631

SUile of New M.eWo
Dept ofRnance & Administration
Local Govemmcnt Division
491 Old Santi Fe TraIl
Sanca Fe. NCIIi MllXico 117'01-Z78.\

~nbr.chct

Ibo&&aII J_ CIt.
l>i~.oc'.Buaines' Developmen:
30 North AVCl!Ue .. .
lh:rl.iDiton. MA OlI03·33lJ8

TeletVml\1.l4~IosrDjYi.;<I<t
S~ 9-1·1 Project ManasI:'
~ ()t'fi(.e.IUdS. 5th F"'.oor
65i CtJdIt Str=I
St Paul. MN S51S5

Page 62
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WUe.leis 911 Location RFl

Tc;lcda!Jl Cocpout:<W\

RobM HattmlU.
GcDel"llI~:
1 MaWt Sl.
PObox 2003
Herzlia 8 4612{)
ISRAEL

Tl:n:ll« Cc:II~w

Rollert T«\lll~t
Chaimaan
6:5 Atlantic Avenue
Boston. MA 02110

Texas In5trurncllU. Inc
Jobo P. Volpi
M~lIt,SIDlltt An~nna
lll60 LBJ FreewlIY
CmterTwo
"'IS 8204
Dall4£. TX 75243

Trlm~ ."lll\'i!;lItion L.a!.
BobPaJez
64 5~rth Ma.")' ~v~ll~
s.unnv\~ C~ 94086-3642

US Well New Vector GrollP, Lee
Jeft HaIkmarI
3350 16bt A"'CIIUG SE
BdI.¥l!e. W"- ~8OOi

Wllkim·Johrson Ct>. be.
Richard M,~r
Oir.• Mv. DcvclOpme1u Teloconu
700 Qu'i1lCC On:bard Ro~
Qaitbcnbll~. MO :0878·1704

WrLuI
Or Halimbglliou'
PnWdeat
~oa809 Mmmmg Rco8d NE
C&Ipty. Abe:U. nE 7M~

CANADA

T~e

o"vid !'e<jcr
DinlCtDl ofMat\:etin&
e900 SUItt lAm RoaC
Suite 500
LeaWOOQ. KS ~~

r_ AdviiOty Commiuic.n
State Fl1Ief'ClllCY ComnlUnicAIH,n&
MatyA 80yd
E.ulculhc Oil'tCtor
133 Ouada!upe 5t
!:uite 2-'212
\U5tin. TIC "137{l}

Ta&hibll
Tochiharu HiI'~

Sr. VP. Technica:
P1annir..¥/COOrdinalion
12S I A\lCI.ue of the Ameri..:1IS
SlIjte 4100
New Yori.. NY !OO2H

'TFW (E&L, be ~

Man!< DouJlu
Bu.sincss Devt.lopmtnt MWgu
4751 Belt bad
............ C .... 'UU:l7
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CERTIFICATE OF SERVICE

I, Phyllis Martin, a secretary in the law finn of Wilkinson, Barker, Knauer &
Quinn, do hereby certify that a copy of the foregoing Comments of BellSouth
Corporation in CC Docket No. 94-102 was served this 4th day of March, I996, by
first class mail, postage prepaid, to the persons on t he attached list:


