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Question 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?

Question 27. Standards/Multi-mode Capability

a) Which standards, current and in 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?

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

9.3 Timing

As has been discussed, the commercial maturity of many wireless location technologies may be
such that development will be required before realization of the "best" integrated solution. In
fact, it may be necessary to begin implementation as a stand-alone system with the eventual goal
of more robust integration with the network.

Question 29. Technology Timelines

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

d) What is the timeframe for achieving that level of integration?

e) What critical supporting developments are required to facilitate the implementation 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?

9.4 Alternative Solutions

As BellSouth's preferred solution, the focus of this discussion has been on network centric
wireless location technologies. However, technology developments continue to progress in other
areas (e.g., GPS, or IVHS technologies) which may eventually offer higher or different levels of
performance and flexibility. Indeed, with ability to provide added commercial benefit and value­
added services, there may exist a compelling strategy for migrating from an interim network­
centric solution to an alternative solution.

Question 30. 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 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?
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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?

Question 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?

9.5 Secondary System Considerations

If a location technology is deployed to provide E911 emergency wireless access, there are several
other related scenarios that will need to be considered. Although these scenarios may not be the
driving force behind the need for implementing a location technology, some of them are under
consideration currently, and as such may loosely influence the feasibility of deploying E 911
wireless access.

Three example scenarios, in particular are included for consideration by the industry:

• What will be the impact of providing E9ll access to service-initiated, but currently out-of­
service mobile terminals? These terminals will require access to emergency 911 service via
networks other than the original service provider's (for example, a subscriber may have
moved out of the network to which they originally subscribed to reside within the coverage of
another provider's network to which they have no service entitlement).

• Progress in radio technology is such that cordless terminals are emerging with range
capabilities rivaling that of commercial mobile radio services (CMRS). Using the PCS
model, there could be significant convergence of services in the form of wireless local loop
access, where a cordless subscriber terminal behaves like a "fixed" location wireless/CMRS
mobile subscriber terminal. The location of an emergency 911 caller using one of these
cordless terminals could potentially be far outside the location accuracy requirements of the
911 emergency service providers.

• As a corollary to the emerging cordless range capability, in the PCS model for example,
CMRS subscriber terminals can legitimately provide "fixed" location wireless service access.
Such a use could ease the requirements on the location technology provided the wireless
network had the inherent intelligence to detect this particular mode of operation, or the
serving base station is able to behave like a wireline service counterpart.
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BellSouth is particularly interested in receiving information related to how these scenarios might
be addressed and/or influence the choice of location technology.

Question 32. 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?

Question 33. Implementation

Respondents are asked to comment on the possible inclusion of the examples ill 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?

c) How might they be included? Short term versus later inclusion?
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10. CHECKLIST OF RFI QUESTIONS

Wireless 911 Location RFI

Q# Section Question Answered
( yjJC)

Number

1. 8.1 PSAP Routing Requirements

Respondents are asked to comment on the requirements for routing to
the appropriate PSAP, and to provide specific information and/or
comment on the following:

a) What are realistic expectations of location accuracy and time (to
provide a reading) performance for a wireless location technology?
Is accuracy dependent on time? When is the location information
available?

b) What confidence factors could be attributed to the location data
within the quoted time period? How does this factor vary with
time?

c) Are the time constraints to route to the appropriate PSAP as posed
above realistic? What issues will affect the time to deliver
accurate location information?

2. PSAP Emergency Response Requirements

Respondents are asked to comment on the following:

a) What are the issues surrounding the availability of sufficient
location information to direct emergency response resources to the
correct site.

b) What type of location information can be provided by a wireless
technology (i.e., street intersections, highways, etc.)?

c) How could this location information be merged with a wireline
location database? Who would be responsible for developing the
"mapping"?

d) What type and/or accuracy of location information might be
available within the timeframes of this RFI as stated in section
7.3.1?

3. Dynamic location updating

The respondents are asked to provide their views on providing
dynamic location/tracking information to the PSAP. Also,
specifically, to provide information on the following:

b) Can the ability to track a subscriber whose location changes
(indoors/outdoors) be accommodated? Will dynamic location
information also be available?

c) What level of location resolution may be available on a periodic or
(cant.) continuous basis? What is the update interval?

Page 39



March 1996 Wireless 911 Location RFI

Q# Section Question Answered
( ,/fX)

Number

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

4. 8.2 Characteristics 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
BellSouth'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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Q# Section Question Answered
( ,/j.IC)

Number

(cant.) 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 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. (cant. 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 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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Q# Section Question Answered
( ,/jJc)

Number

dependent location technology?

f) If CMRS 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, intelligent peripherals, etc. ?

10. 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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Q# Section Question
Answered

(./jJe)
Number

(cant.) 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?

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
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Q# Section Question Answered
( YjJC)

Number

(cant.) (ie. Los Angeles, CA), major cities (ie. Atlanta, GA), topograph-
ically variant sites (ie. Birmingham, AL), rural areas (ie. Tupe1o-
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 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?
(cant.)
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Q# Section Question Answered
( ,/fX)

Number

(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, 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?

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 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?

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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Number
( tI'/JC)

(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 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)?

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

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

(cont.) 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 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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(cant.) £) 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 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?

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.

£) 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?

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 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?

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
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?

c) How might they be included? Short term versus later inclusion?
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APPENDIX A REFERENCES

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, (TIA), and T1Pl.
October 1994.

PCIA SRD for E9l1 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.

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

Page 52



March 1996 Wireless 911 Location RFI

APPENDIX B GLOSSARY

Acronyms

AIN

ACD

ALI

AMPS

ANI

ANSI

APCO

API

AVL

B911

BSC

BTS

CAl

CCS

CDMA

CMRS

CO

CTIA

D-AMPS

DMS

E911

ESAP

FCC

GIS

GPS

GSM

HLRlVLR

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 Communications Officials
International

Application Programming 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 LEC's switching facility)

Cellular Telecommunications Industry Association

Digital AMPS

Database Management System

Enhanced 911 Service

Emergency Services Answering Point

Federal Communications Commission

Geographical Information System

Global Positioning System

Global System for Mobile telecommunications

Horne Location Register I Visitor Location Register

Industrial, Scientific and Medical allocated frequency band
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ITU

JEM

JTC

LEC

MAP

MST

MSAG

MSC

MSM

N-AMPS

NASNA

NENA

OA&M

OSS

PACS

PCIA

PCS

PSAP

PSTN

RDF

RFI

SCE

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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ALI

ANI

Base station

Caller ID

Cellular

Control Channels

Cordless

Mobile Switching Center

Multi-mode

Roaming

Radio air-interface

psuedoANI

Smart Antenna

Wireless 911 Location RFI

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

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

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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The Editor
911 Magazine
18201 Weston Pl"ce
Tustin, CA g26&O

AitTo~.,tJ Oel1ulll.r
Mic:hllitl Polosky
Exec. VI>, Cellular Oll¢l1l1iljl'l~

2999 Oak Road
MS9S0
Walnut Creek. CA 94596

Amcrtcan Personal Communlc:uims
Ann Schclll:
VP, SKt.mal Affltirh
1 OenIQC~llC)I eu
6901 Rocldedie Dr. #600
Betbusda, MD 208n

ArrayComm. Inc
Dr, Richard ROy
CTO
125 Nic\'lQleoll Lee
San Jose, CA 951)4-13<;9

IUlodated Commul'licatlons Corp
LouIS Stilp
General MWlqer. Location serVIces
3 Bala Plata PaS!..
Suit'SOZ
Bela Cynwyd, PA 19004

Lucent 1'ecillloio~es
(formerly AT&T Nt,~work Systems)
JolUJ J, Mlitoll~

11\181'*1 Manllltor
6101 Roswell Rd., NE
I\tlantli. GA 30328

9cllcore
Jennifer Wilder
Account Executive
JI17 Perimter Ce!llel' W~.SI
Suite £·112
Allanra, GA 30338

Clllifomia D6j)t of Cerllll'aJ Se:rvlcas
9. 1 - I T.1!!".oml1'l\lnica~ion$ MlllIaj!l!T

601 Sequoia Pacific Blvd.
SacramentD, CA 9s81 ~Oi8L

._-------_.
AccuComm Wireless Service,
Pa.ul BoucharJ
PresideDt
5S0 Wes' 'S' Slreel
Suitt 200
:San Diego. CA 91101·3537

A.L1.TFL Mobile Commu'ticatiohS. Inc
L'el'ltllS Wh:pple
Pr'l~idcnt

I Allied Drive
Little Rock, AR nW2

AmenVxJh Cen1,llar Sc:rvicc~

JObnROOM)'

Precld.m
2(0) W Ameritech Ctr. Dljve
we 3H70
Holfman Estates, IL 6019:S-S000

A~I'lICCIl, Inc.
Bill MlIrtfn
Mll1'kt:tinS ManG!i:'-' SlIl"'fj P1Qdu«a
1:70 Kjf.~ aold
~unn)''lii\le. C4. 94086

APCO
Kevin Hv.dllon
Membel1i'Jp 1lw1anager
20#) 3ovtlIlU.wood AVl;nuc:
SOt.IcJo: Dt)'tQ", fL :%2119

Bell Atlanoc Mobile Sys&etnl., [1\;;.

limOerace
Executive Director, Public Relations
lllO WalihilljJtOll Vodley RoaJ
13COfnjRster, NJ 0792l

Bul'ellu of Emet,ency Commu!1kilkrl~

Executive Director
10 Huen Drive
C,meord, NH 0330.5

ClI.1'wnite Ihtemational CQrporation
~cny. Gr'tme
Administrative Asst., Hillhways
10 Bob Oif'fOl'd
Early Bral'l\;h, SC~9916

Wireless 911 Location RFI

AirNet
James J. Daly
VP, Sales and Marketing
100 ltialto Place
Suite 300
MelboW11l'. F'L 31901

AMTA
Alan R. Shark
Prcsidc:nt
1150 18th St. NW
Su.ite 250
WaslUngron. DC 20036

Anli'il'lnllCo
MilrII ~Y'"
vp. Operltitm~ &: CFO
1100 Maplewood Dr.
Itasca. fL. 6(14)-3205

AlISQOl-.ed Communt"lIl1on5 COIP.
Bob Bc:ekll.lnd
VP. Markotin. '" Sales
3 Raja Pb2a I1Kt,
Saitt 502
Bala Cynwyd, PA 19004

AT&T
tton KnapIk
2600 Warrenville: Road
RoomS2N09
Li~le, IL 60532

Bell Mobility Celluiar
Brian O'Shalllhnessy
VP, TochnolO8}i Planning
20 Carhon Court
Suitt 700
Etobic:okl::, Onlilrio, M9W 6V4
CANADA

Cable f!pgineerina. Inc.
Mark Pup
DireclOr, Public: Safety Group
1615 Mellwood Avenue
Loujsville, KY 40206

CTIA.
Ed Hall
Oir. Technology & Network Operalions
1250 Connecticut .o\ve:nuc, N.W
SUIte 200
Washington. D.C 201.136

Page 57



Rev BV·WBKQ WAS~ DC 202 7 335351:# 4.

March 1996
--_._~_.- ._-- ._....•_-~-..~ ..- -_.~-- ,---~.__.__._._-_. Wirelei& 911 Localion RFI

,::Aillwilvo
PIt! W. Arnold
Senior VP and Princloal Ellgheer
11 5 East w lltlUns Streel
P'lOl.lrox. AZ gjC04..292S

CML TecllnoJog1e~. In.;,
Pierre Plqller
Product Moeser, '" I I
i5 'T'echnol()f;jI Blvd
Hull. QlIcbc:c
CANADA. J82 :1G4

COOrw'.rocut Emergency
Communications BUfe,&ll
20 orano StIcet
H3!'tford, cr 06 I06

Division ofLR M.
Information Tt:ellndogy l>lanner
1201 Main Str-...a
Columbia, SC 29201

g!.i. ! • 1 lJniroml Emergenc)
Telephone System
B:tcclltive Director
J Communiea;,o!'\ Pla.ce
Providence, RI 0290:

EIl1MpIlCY Managemt'.M Division
A.s&is::aru Adlr;jrJSlJaw,
595 Cottage Si. NE
Salem. OR 973lU

enVill
Mark Cumminas
CEO
J4S Cllm.inO Al L.:tg"
I\thercl!1, CA 94·027

OARMI~ Intemacioml. In.:
Gary K..ll~y

Oirector of Marl..etir.&
98~5 Widmer Road
Lenexa. KS 66215

Cel\\lflVe
Slev(\1\ Blum
Salc$ Manager
~3890 &\$(gate Circle
Corvallis OR 971:n

Q\mclUt Cellular ('"nunUl1i~ll:iona"inc
Melia•• Nioboli
Olr ,c.orporabl COl1'lmLlll.icltions
48li Swe<les!,)rd Road
Wayne, PA 1~87-18e.7

Oayna Cumm..tliclUj(JlU, Inc
Mm OIl~fllJpDlt

vr, Cll!l'inur"11f;
849 L.;v(>y Dn,,~

Salt Lak. City. 1.>'1" lU113. 2S<L<!

DMSC, Inc,
Todd Radulskj
Prci14enl
815 erie D11ve
Suite Ie
Oviedo. Ft. 327 65

Elbit Ll·l
Emmanuei Gill
GCl1traJ Manallt'J'
Advanc«l Techllology Caller
PObox 539
Maim ~lO"
(SkAJ5i.

EmeriiTech.. 11\C,
Don Daugbelt',
President
6434 Bast Main Street
Re,moldsblirg. OH 43068

Eric~"., Inc.. Radio Systems
M~lty WiliOn
Mar.• B\lsil'lCl;~ Development
2Ravinia DrIVe
Swle 1210
Atla.nta, GA YB46

Geo'1'Pli 9-1.1 9l'oject
Te!ecrimmntlicati()ns 01vision
100 Piedmont AVtilue, Suite 1402
Atlanta. erA ,n,~~

Charles A. Belcher & Associales
Charles Belcher
~OO

1910 Liberty Lane
Gallatin, TN j7U61',

Comtrllk
Thoma! F. Bllih
ausine51 Development Manager
8100 W, Florissant Ave
SI Louis. MO 63136

Oepartmcnl or Ar,tmlnlSlrat:lOTl
Ari.mn1l9· 1 • I L.i.sol"
1616 Weat AcIamI;
PhOllnix, A7. 15007

&SyslOms
Richerd Minlbo>me
Ollector of BusJness DClle!opme!'l1
1~9' Sprinahill Ro.t
Falls CIl\lfCIl Division
Vienna. VA 221 K2.223S

Ehsta Electronic SYSltmii Ltd
A\'nerRu
Gencnll Manager
Miyiza KlldCSfl ;\8
8enel8raq
51203
ISRAEL

EMS Wireless
James T, Gro&cl1
VP, Wlteleli$ Communication~

66ll Bnamccring Drive
TtlClmolOi)' parklAtlanCJI
PO I!ox 7700
NOMOSS, CA 30091·'1700

Galaxy Microsystem~. Inc.
Bob Knipe
2127A Rinawood Avenue
San Jose. CA 95131

Geou:k CommWlications.lnc.
¥lUon ShaD
?lelident &. CEO
20 Craig Road
Montvale. NJ 0164.,1;
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GTE
lcff Ki&&el
A.li&tant \lP. Prod~tMmagernent
700 Hidden Iticlge Drive
HQE03B28
Irving. TX "~038

GTE Personal COml'l1unlcal1om
Bill Pallone
VP, 1,8 Dllployment
245 P6fimoiltef Ctnur Pkwy
Atlanta. CA la346

Hughes Network Systems
Raju PileI
Sr, VP &i: OM
11711 &plomnoD LIlIll'<
Oemllln\Q""I'l, MO 20876

Israel Aircraft Indu~lrjes ttL!
MosheIURlI
General Manager
EJectronic~ Divisioll
PO 00110'
Yettua ~(jOOO

ISRAEL

IRC In;emationel
Darl'ell Barbash
DiICCtor, Technical Development
2301 HOrizon O~

F')rt Wor:h, rx ]6177

L,eJl'<l. In\:"
Aji&)' Seth

Director "llrk~ing

Navipuon and PositioniJig Divi.ion
2386S Hawthorne Blvd
Tnrrance. eft.. ~1):5

MAt)'lllld DI1pt ·Jf Public SIlt<>;y &:
COITwlional Sorvic.er;
6'"n6 Reisert.own Rtoa4. Suite 209
Baltl1'!lOre, MD 21215-2341

METS Mo\'JiJeVlslon
Jim Sknof>
DiTQ;wr
1:25 Broken Sound Park",'!.)' NW
SiuiteE
Boca Raten, FL 33487

------~-_.,--_ .._.__.. -.__.'".".

om Mobil.nel
Mr Lynn A Cllti300
\)iT. Advanced Technology Pla.'lning
24~ Perimeter CcI'lter Pkwy
MS7CON
Atllt.'lt2 GA 30346

~:u~tine Ctn'IXll'tlITion
Jr,lm F. CQUrtim
LIiItI H.~, RadJo 1'echtlc!o\lY &
Sy§tfilll!

4SO East Pulaski Road
Greenlawn. NY I174Q..1600

f!l!nuis Commer~ CommiSSIOn
9- ! . I Program CoardinalQr
!27 &lIt Capitol AVMlHI
Spril'l8Rflld. IL 6:ng~-C;1g0

Japan Radio CompaJ1Y Ltd.
Ray Hod'iOn
G(;I\efai MaoufaetUrlng Manage.­
4.s0 3lst.k N
Lccbbric!F. Aiberta, Tl H3Z3
CANADA

KSl, lnc,
Chuck Hil\i(1t'
Director, Advatlccd Programs
7630 Little RJvcr TUtnptu, In 12
AnnancllllCl, VA 22003

Maacllan S~£tems Corp
Cat~1 Am (JCtOOIl

960 Overland COUl1
San Dimas. CA 91773

M...,acl1usetrs St.tt~ide EmefiCnc~

TelecDmrtlunieat.ions Board
Executive Director
41 Terrace Hall
BUrl1l1gton. MA 01803·3.499

Michla":) Depmmen: ~f C<>mm~t<l...
PUblic Sf'rviQ4l Commi.,iQI\
6S4S Mefcantile Wa..v
'f',O, 80x 30221
Lansing, M1411?lO

Wireleii 911 Location RF!

GTE Personal CommunIcations ServIce"
Bob Slraub
VP, Technolo&)'
24S PerimderQ:ntf'T Pkwy
Atlanta, GA 30346

Hazaltin. Corporation
Conrad Koch
450 East Pulaski Road
Greenlawn, NY 11740-1600

Iowa Depertmcnl of Public DefoMe
DillllS.r Sttv«:4il. ll:vel A
Hoover St.ait Office Building
Del': Moines, 10 50319

IRe InternatiOnal
Rancly Borne
vr MiIt'kCCinlll & Product Manllogorntfll
2301 Horijt/'ll'l Dr
F('Irt Wo.'th. TX 76171

Leica.lnc.,
RiCh Keegan
DirectOr. RatD
Nt.vi;atlon I1nd Positioninl!l OJ\lIl:!(Jn
2386i HawthOll141 Blva.
Torrance, CA 9O~05

Maine DepattIll(;m of Public Safety
Assist.ant to !he Commissioner
J6 Ho'pilal Street
Augusu. Maine {)4);'0

McCaw eeHwar Communications
SteveD Hooper
President
5400 Carillon Foint
K.ll\;land, WA 9803~l

Mo~ o.pIlIJfIMJlt of Administration
9- 1• I Prorram Manl\1er
Infoonation Services Divi~ion
Sam W. Mitchell Building, Room 25
HelMa, Montana 5962ll


