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

4. 82 Characteristics of Preferred 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
BellSouth's preferred solution?

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

¢) 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:

a) What would affect the viability of a first stage implementation

L limited to operation with the installed subscriber terminal base?

(cont.)
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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 / 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 lifecycle 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?

¢) 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 to 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) If CMRS technology-dependent, then which CMRS technology
would be required? How would the location technology
accommodate “roaming” subscribers?

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?

¢) 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, suchas
supplementary or supporting databases, intelligent peripherals, etc.?

10.

Evolution and flexibility 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) Isit 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

J {cont.)

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

Section 8.2.2 and the corresponding impact on the wireless system? ]
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(cont.)

If no, 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?

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

13.

(cont.)

System costs

a) What are the location technology costs?

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

¢) 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
US. These would include cellular systems for huge metropolises
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(cont.) (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 PCS in an area such as
Charlotte, NC.
14. Additional commercial 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
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? Would providing these services have any impact on the
time to deliver a wireless 911 capability?

©

15. 9.1 Impact on 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.

16. Accuracy and Availability of Location 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?

(cont.)
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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) Cannon-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, cell 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?

¢} 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 networks; 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?

€) 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.

(cont.)

Inter-system Performance

a) What, if any, is the impact of channel coding and wireless network
signaling security?

b) Is any system interference probable?

Page 45




March 1996

Wireless 911 Location RFI

O #

Section
Number

Question

Answered
(v7%)

(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, PCS or 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, what 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)?

¢) 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.

(cont.)

System Integration

Respondents 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 solution:

a) Is it feasible 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) Is there another level of integration which offers better flexibility
and performance?

d) What is your preferred level of integration?
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(cont.) | ©) 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 discussed 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 of a wireless 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 updatable? 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)

b)

<)

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?

How does the accuracy and repeatability vary for different
environments and state how the technology is influenced by
external variables, such as 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?

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

monitoring?

26.

Coverage

a)

b)

c)

d)

e)

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

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?

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

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

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.

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

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

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

¢) 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 9.17?

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

¢) 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? :

1) 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?

¢) What development is required to realize your preferred level of
(cont.) 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?

¢) How do these technologies address each of the network impact
issues described earlier? .

d) What will 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?

¢) 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
ignored? When will they need to be addressed?

33. Implementation

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

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

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

¢) 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.

TIA/TR4S 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 T1P1.

October 1994,

PCIA SRD for E911 PCIA sponsored Standards Requirements Document (SRD) for
Personal Communications / Enhanced 911 Emergency Calling
Systems Features. Final - Ballot version January 1996.

CTIA 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.

TIA/TR45.2 Ad hoc Group ~ Sub-committee correspondence “Assumptions and Questions”,
dated February 6, 1996, addressing the network element. 5
interconnection protocol. .
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Acronyms

AIN Advanced Intelligent Network

ACD Automatic Call Distribution

ALl Automatic Location Identification

AMPS Advanced Mobile Phone System

ANI Automatic Number Identification

ANSI American National Standards Institute

APCO Association of Public Safety Communications Officials
International

API Application Programming Interface

AVL Automatic Vehicle Location

BS11 Basic 911 Service

BSC Base Site Controller

BTS Base-station Transceiver System

CAI Common Air-Interface

CCS ’ Control Channel Signaling

CDMA Code Division Multiple Access

CMRS Commercial Mobile Radio Services

CO Central Office (PSTN LEC'’s switching facility)

CTIA Cellular Telecomﬁ]unications Industry Association

D-AMPS Digital AMPS

DMS - Database Management System

E9i11 Enhanced 91! Service

ESAP Emergency Services Answering Point

FCC Federal Communications Commission

GIS Geographical Information System

GPS Global Positioning System

GSM Global System for Mobile telecommunications

HLR/ VLR Home Location Register / Visitor Location Register

ISM Industrial, Scientific and Medical allocated frequency band
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ITU International Telecommunications Union

JEM Joint Experts Meeting

JTC Joint Technical Committee on wireless access

LEC Local Exchange Carrier

MAP Mobility Applications Part

MST Mobile Subscriber Terminal

MSAG Master Street Address Guide

MSC Mobile Station Controller / Mobile Switching Center
MSM Mobility and Service Management

N-AMPS Narrowband or Narrow Advanced Mobile Phone System
NASNA National Association of State Nine-One-One Administrators
NENA National Emergency Number Association

OA&M Operations, Administration and Maintenance

0SS Operational Support Systems

PACS Personal Access Communications Services

PCIA Personal Communications Industry Association

PCS Personal Communications Services

PSAP Public Safety Answering Point

PSTN Public Switched Telephone Network (fixed wireline)
RDF Radio Directional Finding

RF1 Request For Information

SCE Service Creation Environments

SCp Service Control Point

SMR Specialized Mobile Radio

SMS Short Messaging Service or Service Management Systems
SS§7 Signaling System #7

SSp Service Switching Points

TAG Technical Ad-hoc Group

TDD/TTY Telecommunications Devices for the Deaf / Teletypewriter
TDMA Time Division Multiple Access

TDOA Time-Difference-Of-Arrival
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Base station
Caller ID
Cellular

Control Channels
Cordless
Mobile Switching Center

Multi-mode
Roaming

Radio air-interface

psuedoANI
Smart Antenna

Mobile Subscriber Terminal

Wireless

Definition of Terms

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

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 channel/network
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 '

End user equipment (potentially much more than a handset)

Radio air-interface based communications
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Attached is the list of recipients for this RFI
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President
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! Al¥ed Drive
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John Roorwy

Preciden

D00 W Ameritech Ctr. Dyive
LOC IH70
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BIU Marttn

Maerketing Manager, Survey Products
1170 Kifec Road
Sunnyvale. CA 94086

APCO

Kevin Huduon

Membentip Manager

2040 South Ridgewood Avenuc
Soutk. Dayton, FL. 3211¢

Bell Atlantic Mabile Systems, Ing.
Jim Gerace

Executive Director, Public Reladons
180 Washington Valley Road
Bedtrasier. NJ 07921

Burewu of Emergency Cammuaicstions
Bxecutive Director

10 Hazen Drive

Concord, NK 03305

Carionits Intemationa! Corporation
Sonys Greene

Adminturative Atst., Highways

10 Bob Gifford

Barly Brunch, SC 29916

AirNet

James J. Daly

VP, Sales and Marketing
100 Risho Place

Suite 300

Metboume . FL 32961

AMTA

Alan R. Shark

President

1150 18th St. NW

Suite 250

waskington. D.C. 20036

Antcnna Co

Mack Meysr

VP, Operstions & CFO
1100 Mapiewood Dr.
trasca, (L, 60143.3205

Associaed Communicadons Corp.
Bob Becklund

VP, Marketing & Sales

3 Hals Plaza Bact,

Suite 502

Bala Cynwyd, PA 19004

AT&T

Ron

2600 Warrenville Road
Room $2N09

Lisle, IL 60§32

Bell Mobitity Cellulss

Brian O'Shaughnessy

VP. Techmology Planning

20 Caclson Court

Suite 700

Ftobicoke, Ontario, MIW 6V4
CANADA

Cable Bngineering. Inc.

Muark Pugh

Direcior, Public Safety Group
1615 Mellwoad Avenue
Louisville, KY 40206

CTiA

Ed Hall

Dir. Technology & Network Operations
1250 Connecticut Avenue, N W

Suste 200

Washington, D.C. 20036
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Salt Lake Ciry, UT 24133.254
Divition of LR M. OMSC. Inc. E-Systems
Informadon Techaclogy Plannes Todd Radulsk Richard Minthore
1201 Main Streat Presuden: Director of Business Development
Zolumbig, SC 29201 815 Eric Drive 1595 Springhill Road
Sufie IC Falls Church Diviston

£4- 1 .} Uréfarm Emergency
Telephone System

Executive Ditecior

1 Communica’ion Place
Previdence, Ri 02902

Ewmergeacy Management D vition
Assigant Adyinisuator

£95 Cottage Si. NE

Salem, OR 97310

enVia

Mark Cummings
CEO

348 Crmiro Al Lug
Atherron, CA 54027

GARMIN tntcrns:ronal, Inc.
Gary Kelley

Ditector of Mark etirg

9878 Widmer Road

Lencxa, KS 66215

Oviedo. FL 327 65

Elbit .t

Emmanvei Gili

General Manager

Advanced Techrology Cener
PO box 339

Haite 21033

iISRAEL

EmergiTech. Inc.

Don Daughert+

Pregident

6434 Bast Main Street
Reynoldsburg. OH 41068

Ericison. lac. Radio Systems
Maty Wilsoo

Mgr.. Business Development
2 Ravinia Dnive

Sute 1210

Atlzata, GA 72346

Ceorgia 9-1.1 Project
Telecomanwmications Division
290 Piedmons Avenue, Suite 1402
Alanta, GA 303%

Vienna, VA 22182.2235

Ehsra Blectronic Systems Lid.
Avner Raz

Gonecral Manages

Miyiza Kagesh 48

Beoel Braq

51203

ISRAE.,

EMS Wiceless

James T. Gresch

VP, Wireless Communications
660 Bogincering Drive
Techaolagy Park/Atlants

0 Box 7700

Norcross, GA 30001-7700

Galaxy Microsystems. Inc.
Bob Knipe

2127A Ringwood Avenue
San Jose, CA 95134

Geowk Communications. Inc.
Yaton Kitsn

President & CEO

20 Crsig Road

Montvale NJ 07645
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GTE GTB Mobilnet GTE Personal Commurncations Servicee
leff Kissel Mr Lynn A. Carison Bob Srash
Assisaant VP, Product Mansgement Dur. Advanced Technology Plaating VP, Technology
700 Hidden Ridgr Drive: 245 Perimeter Conter Pwy 245 Perimeter Center Piwy
HQEQ3IR28 MS 7TCON Atlanta. GA 30346
trving, TX ~$03% Alenta. GA 0346
GTE Personat Commuatcations Fazcldae {Conpocation Hazaltine Corporatian
Bl Pallone Jehin F. Courtien Conrad Koch
YP, 1 8 Deployment Lan Head, Radio Technalogy & 450 East Pulaski Road
245 Peeimater Contar Pwy Systeme Groenlawn, NY 11740-1600
Atisnte, CA 10B44 450 East Pulaski Road
Greenlawr, NY 11740-1600

Hughes Nerwork Systems Hinois Commerce Cormisston Tows Departiment of Public Defense
Raju Patel 7- 1 - 1 Prognm Coordinator Disenter Socvicas, Level A
Sr. VP & GM 27 East Capitcl Aveave Hoover State Office Builing

11717 Bxploration Lanc
Germeontown, MD 20876

fsraal Asrerafl {nchstries {ud
Moshe Keret

Geners} Mansger
Electronics Division

PO box 105

Yerud 56000

ISRAEL

IRC Iniemational

Darrell Barbash

Director, Techaica! Developmeni
2301 Horizon D

Fort Worth, TX 76177

Lewca, lac,,

Ajay Seth

Directoc Marksting

Navigaiion and Positioning Divisior.
23868 Hawthome Bivd.

Tecrarke, CA 0503

Macyland Dupt of Public Safecy &
Correolional Services

6776 Reisertown Rosd. Suite 209
Balumore, MD 21215.2345

METS MabileVision

Jim Skoog

Director

1225 Broken Sound Parkway W
Suie B

Boca Racon, FI. 33487

Springfeld. 1L 62795780

Japan Radio Company Led.

Rzy Hodgson

Gengral Mroolacturing Manage:
45031t SC N

Lethbridge, Alberte, TTH 323
CANADA

KSI. Inc.

Chuck Hinkle

Dirsctor, Advanced Programs
7630 Litue River Tumptke, #212
Annandale, VA 22003

Magellan Systerns Corp.
Carci Ann Geedon

960 Overiand Court
San Dimas, CA 91773

Massachusatts Statewide Emergency
Telecommunicaticns Board
Executive Director

&] Terrace Hal

Burtington, MA 01803-3499

Michigay Departmens of Comumeror
Public Service Commiscion

6545 Mercantile Way

F.0. Box 30221

Lansing. MI 45210

Des Maines, 10 50319

IRC International

Randy Bome

Y Marketing & Product Management
2301 Honizon Dr

Fort Warth, TX 76177

Leica, Inc..
Ri¢h Keegan

Director, R&D ‘ 3

Ntvigedon and Positioning Diviaen
23868 Hawthoine Riva. -
Tormance. CA 50505

Maine Depantmen: of Public Safery
Assistant to the Commissionc:

36 Hospitl Strect

Augusia. Mainc 0433¢C

McCaw Cellular Communications
Steven Hooper

President

$400 Carilion Point

Kirkiand, WA 98032

Montans Departmant of Administration
- 1 - | Program Manager

{nfacmation Services Division

Sam W, Mitchel Bullding, Room 25
Helena, Montuna 59620
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Mototola, Inc. Meeorola. Inc Motorola, Inc.

iohn Swaeney Nomu Korzy President

VP and Ditector Senior Director, Sourheast Automotive & Industrial Eleetromes

{DEN 1nfrastructure Division 2839 Paces Perry Road Group

1301 Bast Algonquin Road Suite 530 4000 Commetcial Avenue

Schawmburg, IL, 60196

Motorola, [nc.

Tim Courtney

Account Manager
2839 Paces Ferry Road
Sune 550

Atlanta GA 0339

NAYSYS Corp

Max Cameron

Manager, LocoterNet

34960 Woodcarver Rouc
Celorade Springs. CO 80921

New-Cell. inc.

Robert H. Ryordan

Chief Tachaical OMcer

122 Sauth S1. Augusiine Streen
Pulaski, W1 $4162

Nine One One, Inc.
jan Waring

Presiden

7000 North Brosdway
Sulte 300

Denver, CO 8022t

Nakig Inc.

Kaitht Bhatia

Business Developraent Manager
7 Vidlage Circic

Suite 100

Wt Lake, TX 76262

Hokia Telecommunicatiuns
Jyekd Salc

Praciden:

T Village Cuscle

Saite 100

Wes: Laks. TX 76262

Noxtel

Ray Broent

Divrector, Sales Wireiesr Networks
5588 Winward Parkway Suite B
Alpharetta, GA 30201-389S

Atlanta, GA 30339

NEMNA

William E. Stanton
Executive Director

119} South Sixth Steet

PG Box 100

Cosbocton, OH 438126190

NEC Amcrice I

Dave Shambles

Head Eogineer

Wireless Yoice Termutal Div.
1558 Wainat Hill | ane
Irving, TX 75038

Nextel Communications. Inc.
Rodert Chimsky

8008 144t Aveouc SE
Newcastle, WA 98050

Nokia Data Comnunicatinas Corp.
Mar Wisk
Director, Marketiog

6200 Coutney Campbe’]! Causcwny-

Suite 900
Tampu, 7133667

Nokia lac,

Osme Hagteaon

VP PCS

2300 Valley View Lae
Suite 100

1eving, TX 73002

Northerm Tekeom fne.
Ed Bhrlich

Standards

465 South Street

PO Box 1933

Morristown, NJ 07962-1933

Northstar Technologies

Nore Cantin

Mamagre Enginecring & Operations
30 Sudbury Road

Actor, MA 01770

Northbrook, {L 60062

NavStar Systems L1d.
Mike Duckham
Director, Marketiag
Mansard Clase
Westgale

Northampton, NNS SDL
UNITED KINGDOM

New York State Police
Commuemicatians Section
Bldg. 22, State Campus
Albany, NY 12226

Nexus Telecommunjcadon Systems Ltd
Asmoon Shefi

President & CBO

6 Tfutzot lseael St.

Givstayim

53583

ISRAEL

Nokia Inc.

Chris Wallace

IAr.. Techaical Standands & Relations
2300 Valley View Lane

Suite 100

lrviag. TX 75062

Nokia Mobile Phones
K.P. Wilska

Presidem

2300 Valley View Lane
Sulwe 100

trviag, TX 75062

Nortel

Bob Hight

4001 Bast Chapel Hill
Nelson Highway

RTP NC 27709

NovAte! Commanications Lid.
Tony Murfin

Difectar of Marketing

6732 Bth Stroet NB

Calgary, Aiberts T2E 8M4
CANADA
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OAR Corp. ~New fersey State Police Office of Telecommunicaticns
Denite Laga: Director Director State Nine Onc One
10477 Roselle Sirect Office of Emergency Telecorums Administrator
San Diego. CA 92121-1532 £.0. Box 7068 801 Silver Lake Bivd.
Wast Trenton, NJ 08628 Dover, Delaware 1990]
Omunipolnt Corporation
OKI1 Telecom Grouvp QKI Telecom Graup Max Vonarx
Toyoo Kanai Brad Jobauon Serdor Director, Sales & Marketing
Senior VP, Engineading Dinector, Pradust Mangpement 1363 Gardén of the Gods Road
437 014 Peachtree R 137 Old Peachizes Rd. Colorado Springs, CO 80957
Suwanee. GA 20174 Suwanee, GA 3017+«
Omaipoint Tachnclogy One: Call Systems, Inc. ORA Electronics
Brirn Swout Three Allegeny Comey Debbie Simons
1365 Garden of the Gods Road Plaspuigh, PA 13212 ) 9410 Owsasmouths Ave.
Colorado Springs, CO B0%07 Chaswarth. CA 813§1-6903
Oxekit Communications. Ltd. ORION Elkectronics Limted Pacific Bell Mobile Services
Lzhak Tarir Hugh Roddis Rick Yanderhasr
Generid Manager ident Consultant, Standards & Industcy Forums
38 Nahalat Yizbhak St Windsor'W Harus Indusinal Mat 4820 Willow Roaa
Tel Aviv Morrson Drive Pleasanton, CA 94598
57448 PO Box 2728
ISRAEL Windsor, Nove Sootia, BON 2TO
CANADA
PCS Pimeco/AirTouch PCIA Philips Electronics North America Corp.
Ms. Paula Jordan Mury Madigan Mr. Algy Tamoshunas
2785 Mitchell Drive PCS lasues Manages VT, Corp. Patent Counsel
MS 52 500 Moetgomery Street 580 White Pixins Ra.
Walnue Creak, CA 94358 Swite 700 Tarrywown, NY 10581

alczandas, VA 22314-1561

Pinpoint Coinmunicstianc, Inc Pinterra Corp. Proctar & Associntes
Joe Andrulis Ioha Tinglef! Ray Dellecker B
VP, Marketing President 15050 Northeast 36th
14651 Dallas Parkway 1 '958 Monarch Strect Redmond, WA 93052
Suite 600 Garden Grove, CA 92641
Dallase, TX 75240
Public Baferv Bystemy. fnc Pablic Savice Commistion Pulseanch Navigstion Systems, inc
Lois Anderson Commumications Bursau Bernard Packinson
mackating Telecomnmnications Divikion Vp, Businass Development
4401 Nicole Drive PO. Bax 7854 6815 40th Street SE
Lanham, MD 2070¢ Madison. WT 53707 Bay E
Caigary, Afbenta T2C 2W?
CANADA
Quatcomm, Inc. Qualcomm, [ac. - Rafsel-Armament Development Authority
Hasvcy P. Whire Ron Foscater lzchak Gt
President Sr. VP, Wireless [nfrastrucnyre General Manager
6455 Luek Bhd o455 Lusk Blvd PO box 2250
San Diego. CA 92121-277% Sar Diego CA 9212:.2770 Haifs
31021
(SKRABL
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Raymeon Raytheon Rockwell Semiconductor Systems
Qeorge Lyach Daug Mak: Ann Wilke
Director, Blactronics Sysiems Mgr.. Commercial Markets 4311 Jambores Rowd
181 Spring Strew: 362 Loweil St Newport Beach, CA 92660
MS 24 Andover MA 3.0

Lexington, MA 072

Rockwell Telecommunicsrions
Rick Tomalewicz

911 Products

1431 Opus Place

Downars Geove, 1L 60515

Sanders, a Lockhead Maran Company

Charlic Powers

Dir., Teleconmunications Sysiems
935 Perimeter Road

M/S MANGE-3010

Manchester, NH 02108

Smith Advanced Technology. Inc
walt Mitchell

Director of Engineering

2009 Galtatin Street

Huntsville, AL 33501

Sony Corp of Amenca
Michae! Lang

VP Marketing, Sony Wircless
1645C West Bemardo Drive
San Diego, CA 92177

Stanford Telecommraunications, Inc
rerman A. Bustamarite

Tezhnice] Directo:

1221 Crogcman Aveme

Sunayvele. CA 94089-1117

Suue of Vermont

DOCPOMITCR OF B e Srerries
120 8:5¢ Swoet
Monmclier, VT 05626

Tacliran 1a
srael Zaroer
Geaeral Manuger
29 Humerkava St
POBOX 150
Holon 5810)
ISRAEL

Rockwell Wircless Communiostions
Deepak Mshrotra

Dir.. Marketing

2427 West Hiticrest Dr.

Newbury Park, CA 91320

Sanders, & Locikbeed Marn Campany
Michaet Chung

Business Developraent Manager

95 S Porimousr Rosd

M/S MANDG6-3010

Maacnester. NH 03108

SNET Motibity, inc.
Bty Burke

VP, Openations

353 Long Whatf Drive
New Heven, CT 06511

Sotthwestem Bell Molsle Syseems
(MTS)

Rolyn Callahan

9505 Arhocetum Blvd.

Austin, TX 78759-T29%

State of Florida Deps of Goneral Servieas
Cotnmunietions Baginees

2737 Centerview Drive

Knight Building,

Suite 110

Tallshesse. L 32799-0930

Sz Radic Craumunications

et Baod - § 3

P.O. Rox 5511
Biwmark North Dakota 58502

TCl (Tel Control, tnc.)
Craig Dollar

Sules Mansg=t

7902 Logan Drive
Hunwvitle, AL 15802

Rockwell Wireless Communications
Gus Kiroshits

Dir.. Engineering

2427 West Hillerest Dr.

Newbury Park. CA 91320

Scicndfic Reycarch Laboratories, 'nc
Les Reading

Precident

145G West McCoy Lane

Unit G

Szn:a Maria, CA 9345S

Sorny Electronics

Ken Bufaiaki

123 Tice Boulevard
Woodcliff Lake, NJ 07675

Sprini Cellular
Kevin Becbe

VP, Operttions
8723 Higgins Road
Chicago, IL 60631

Suate of New Mezico

Dept of Finance & Administration
Locel Government Pivision

491 D[d Santa Fe Trail

Santa Fe. New Mexico 87301-2783

Steinbracher

Rusall §. Cyvr

Direcior, Business Developmen:
30 North Avenue o
Burlington, MA 01803-3398

Telecomms & Technotogy Division
State 6+1-1 Project Managas
Ceatannial Office bidg . Sth Floor
638 Cedar Strect

St Paul, MN 58155
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US West New Vector Group, Inc
Jetf Harkman

3350 1613: Avenuc SE
Bellavue, WA 08008

Watkins-Johreon Co. Iac.
Richard M, Lober

Dir,, Adv. Development Telecoms
700 Quince Orchard Road
Gaithersburg. MD 208781704

Wi-Lan

Dt Hatim Zaghiou!
Pregident

308809 Manning Reed NE
Calgury. Abesta T2E 7M9
CANADA

Vanguard Ccllular Sysecrns, Ine.
Hayneas Griffin

Pregiden:

2002 Pisgah Church Rosd

Suiee 300

Greensbora. NC 27458

Warkine-Johason Co. Inc

Tom Young

Product Manager

700 Quince Orohard Road
Gaitharchurg, MD 20878-1794

Washiangion Stasce Deparanen: of
Commuaity Development

Emergency Management Division

P.O. Box 48346

Olympia, WA 98504-8346

Westinghouse Electric Corporation
Exdward DiCarlo

930 {atemational Dr

MS B66S

Linthicum, MD 250 90
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Tcledats Corporat:on Teletrac Telident, Inc.

Robert Hartmazn David Feder Gearge Supan
Geoeral Manage: Director of Marketing Ditector, Sales Engineering
1 Magkdt St. £900 State Line Roac 1 Main Street SE #85
PO box 2003 Suite 500 Minneapolis, MN 33414
Herzlia B 46120 Leawood. KS 66206
ISRAEL
Texdler Cellular Texss Advisory Commirsicn Texas Instrumments, Inc
Robert Teagler State Fmesgency Communicat:ons Richard O. Attaway
Chsirraan Masy A Boyd Corporste Acct. Manager
65 Atlantic Avenue Bxacut ve Director 4244 Cedar Creek Trall
Boston. MA 02110 133 Guadalupe St Saite 200

Suite 2-212 MS 4093

Lustin TX 78701 Lilbum, QA 30247
Texas lnstrumeants, Inc. Toshiba TRAK Systems
Jobn P. Volgi Toshiharu Hirese Desmond Kitlen
Managss, Smart Antenna Ss. VP. Technica: National Marketing Director
8360 LBJ Preeway Planniry/Coordination 4726 Elsenhower Blvd.
Center Twe 1251 Avenoe of the Americks Tampa. FL 33634-6391
MS 8204 Suite 4100

a5, TX 75243 New York, NY 10020

Trimbiz Navivation {20 TRW (ESL, Iac ) United States Cellular Corporatiorn:
Bob Falr Frank Douglas Deanis Rucker
£45 North Mary Avenus Business Development Manager Director of Engineering
Sunnyvate, CA 94036.3642 4751 Best Road B410 W. Bryn Mawr

Adanta. & A 20337 Suits 700

Chicago, IL 60631
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CERTIFICATE OF SERVICE

I, Phyllis Martin, a secretary in the law firm 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 dav of March, 1996, by
first class mail, postage prepaid, to the persons on the attached list: '

Y2 7 77/%;

Phyllis Martin




