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OPENING REMARKS
Bob Montgomery, Director for Network Operations, CTIA

The CTIA focus for the forum is on concerns with E9-1-1 and the FCC
Report and Order, with a highlight on the issues surrounding TTY.
By working with the 3 focus groups identified in the "Goal" section of the
agenda, CTIA seeks consensus on how best to support TTY over digital
wireless.

The identified participants: the wireless industry, subject matter experts,
and consumer organizations, were charged with addressing the agenda in
three phases - discovery, analysis, resolution phases. The outcome is to
be a report to be published to the industry (consisting of the three groups).
and will serve as a source of primary information for the report to the FCC
due next month.

Three areas of issues and concerns: regulatory issues, technology issues
and other issues, were to be captured for resolution. The ultimate goal is
to provide TTY service in a digital air environment. A call for contributions
sought all verbal and written input to facilitate discussion during the
analysis phase.

PRESENTATIONS AND CONTRIBUTIONS
WON KIM, Analysis Of FCC Report, FCC Perspective, Policy Division,
Wireless Bureau, FCC (refer to handout reprinted in this report)

The opening statements clearly identified that the FCC will not address
questions regarding substantive issues that are pending a vote. The
Commission's commitment to the statutory mandate to "promote safety of
life and property through the use of wire and radio communication" causes
them to view with concern the inability of digital wireless customers to
benefit from the advances in emergency capabilities of E9-1-1 systems
available to most wireline customers.

While the Commission declined to delay introdudion of PCS broadband
services, diredion was issued to the industry to pay particular attention to
E9-1-1 access. In the Emergency Access Position Paper (Joint Paper), an
Ex Parte filing in the PCS proceeding by APCO, NENA, NASNA, and
PCIA, consensus recommendations to assist standards bodies in
developing standards for wireless systems to access E9-1-1 service
systems were offered. The JEM Report, filed by APCO, NENA, NASNA,
and PCIA further proposed wireless E9-1-1 features. These offerings
formed, in part, the basis of the E9-1-1 NPRM (adopted 9/1/94). The
proposed TTY compatibility requirement of the NPRM was that within one
year of the effective date of the order adopting rules in the proceeding,
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radio services must be capable of providing access by individuals with
speech or hearing disabilities through a TTY device.

The E9-1-1 NPRM sought to improve 9-1-1 access for wireless service
users and to establish an implementation schedule for enhanced 9-1-1
services. It did not attempt to establish extensive technical standards for
E9-1-1 operation, noting that industry standards-setting committees should
address precise technical requirements for E9-1-1 compatibility. A
Consensus Agreement, representing negotiations between CTIA, for both
PCS and Cellular carriers, and the Public Safety Community, represented
by APCO, NENA, and NASNA, published consensus regarding various
issues on the wireless E9-1-1 features. The Consensus Agreement
agreed with the Commission's proposed requirement that 9-1-1 access be
available through TTY devices and suggested that the industry should
determine and establish standards to permit interface between TTYsand
wireless systems.

In the Wireless E9-1-1 First Report and Order (adopted 6/12196), the
Commission committed to foster major improvements in the quality and
reliability of wireless E9-1-1 service. Further, it established basic and
enhanced requirements for wireless carriers (cellular, PCS, some SMRs),
and provided general performance criteria for wireless E9-1-1 service,
rather than precise technical standards for the industry.

Wireless E9-1-1 Rules: 47 C.F.R. &20.18 (recon. pending) identifies the
requirement for availability of Basic 9-1-1, TTY access, Phase I Enhanced
9-1-1 capabilities (ANI), Phase II Enhanced 9-1-1 capabilities (ALI), and
Reporting Requirements.

Action required by date:
• October 1, 1997 - Phase I

• Carriers must process and transmit to an appropriate PSAP all
9-1-1 calls from wireless handsets which transmit a code
identification, without user validation.

• Carriers must process and transmit calls that do not transmit a
code identification to any appropriate PSAP which has formally
instructed the carrier that it wants to receive such calls from the
carrier.

• Carriers must also be capable of transmitting 9-1-1 calls made
through the use of TTY equipment.

• April 1, 1998 - Phase II
• Carriers must take actions necessary to relay a caller's

Automatic Number Identification (ANI) and the location of the
cell site receiving a 9-1-1 call from any mobile handset or TTY
device accessing their system to the PSAP.
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• The PSAP can then call back the wireless phone which placed
the 9-1-1 call, if disconnected, and help identify the location of
the caller.

• October 1, 2001
• Carriers are required to have the capability to identify the latitude

and longitude of the mobile unit making a 9-1-1 call within a
radius of no more than 125 meters using Root Mean Square
measurement (including TTY calls). j

Reporting Requirements
• The Commission will remain actiVely involved to ensure

resolution of implementation issues.
• The Commission required the signatories to the Consensus

Agreement, PCIA, and Alliance to provide the Commission with
joint reports regarding the status of the resolution of the
remaining implementation issues.

• By January 30, 1998, parties to the Consensus Agreement,
PCIA and Alliance are required to file the first annual status
report and operational standards necessary to implement
wireless E9-1-1 features.

• The Commission concluded that parties and industry standard
bodies should coordinate their efforts to resolve these technical
issues before the end of 1996.

WENDY CHOW, Analysis Of FCC Report, CnA Perspective, CTIA legal Staff

There is a need to establish commitment and consensus in resolving the
issue of providing TDDITTY support through wireless digital systems.
CTIA is committed to finding a solution in accordance with the law and the
needs of the community. It is both good policy and good business. The
industry has been working hard to meet the deliverables. Today we are
looking to find solutions and meet reporting requirement. Efforts should
not ignore analog advances. The FCC has directed specific solutions and
required that all parties must address the issue together. The October 1,
1997 deadline to provide solution has met with various comments. The
requested 18 month extension has been challenged and asked to reflect a
9 month only extension. With new commissioners coming in October, an
education process would be involved if an extension were granted
because the issue would then be handled by new commissioners who
must learn about the history and concerns. The drive of this Forum is to
establish a committed group made up of representatives from all identified
interest groups. This group will provide a consensus report which will be
supplied to the FCC and other parties in order to establish that on-going
consensus efforts will be in place to provide acceptable technical solutions
for the future.

JOHN MELCHER, Emergency Service Perspective On TTY Service, Director,
MIS, Harris County 9-1-1
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The Emergency Services recognize their responsibilities to serve all the
public. They will not be deterred from these responsibilities by
circumstances. including the inability to hear or speak. The resources are
available to handle the volume of calls, but input is needed from the
special populations to understand if the efforts are sufficient to meet their
needs.

SO!l1e things are not new. Protecting the embedded base is not a new
concept. The equipment, technology, and training is focused on serving
the needs of the public. The transition to new technology has been part of
the evolving efforts in Public Safety for the past 100 years. The greater
level of commitment required to meet specialized need is also nothing
new. These services have been growing to provide a higher level of
response to those who require specialized assistance.

The search for solutions MUST be new. It requires building a committed
team to conquer challenges, look. for improvements. By using an open
minded approach to problem solving it is possible to identify the
technologies that offer better solutions.

It is time to determine needs and commitment. The wireless industry is
committed. Now the hearing impaired community must commit. Set
timelines with reason and foresight, ensuring deliverables can be met, and
the community will be updated on the progress.

Moving forward with new products and services, while retaining the
embedded base will offer the best of the new world.

• Catalyst (96-252) allow commissions action to become catalyst but
not the only activity. Ensure that new technology will work with
embedded base. The real life business case suggests that
electronic messages will advance technology and all people must
be able to take advantage of the technology available and to be
developed. We need to work smarter by working together.
Consensus building is paramount. The FCC looks for consensus
agreements to identify agreement within community/constituents.

Reality requires that costs not be inhibitive/prohibitive and that
those who can pay must step up and those who cannot must have
mechanisms of assistance. Modify existing products to keep costs
low and provide better products rather than creating individual,
isolated solutions.

The keys to success are:
• OVERCOMING BARRJERS
• DON'T TELL ME TO WORK HARDER
• CONSENSUS BUILDI.NG
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• KNOWING THE FUTURE IS BRIGHTER

PAM HOLMES, Consumer Perspective On TTY Services, Ultratec (refer to
handout reprinted in this report)

This issue is not new. In 1992 Congress directed access to 911 for deaf.
Access to 7 digit numbers. in lieu of 9-1-1, is not acceptable, and relay
service is not acceptable. There is a critical need to access directly. Auto
number 10 and location finding are also important. Section 255 requires
that all products and services be accessible. What do consumers want?
Universal design. This is at the core of providing access.
Recommendations for guidelines:

• Universal design - aim at the largest possible audience when
designing a product. For example, dose captioning, caller 10
are services developed for special needs which provide far
reaching benefits.

• Avoid expensive retrofits. Start with access needs at outset.
• Make access achievable - built in to product. Telephones

should be compatible so additional purchases or products are
not required. Products are less desired because of difficulty of
use.

Rules do not require a cross section. The Access Board approved rule
255 and they will probably have an impact should the FCC approve it.
There is a need to include consumers in decisions. Include national
organizations. Products designed that do not make consumers happy will
then require expensive retrofits.

The emphasis by government agencies is to reduce response time in
emergencies. A series of state-of-the-art requirements includes:

1- Ensure high speed transmission of text
2- Provide an interrupt feature - recent deVelopments includes

interrupt to allow receiver to interrupt by breaking in with alerting
light on half duplex TTY.

3- Voice Carry Over (VCO) and Hearing Carry Over (HCO) to allow
for voice and typed conversation to occur during the same call.

4- Industry should make available connections required for
input/output to devices without extra charge.

A forum should be established to make public aware of available devices,
to support public information through community information services.
This will increase sales. All disseminated information should alert people .
to limitations of TTY or special emergency support. Materials should be in
accessible format. Solutions must be:

• Affordable
• Portable
• Usable
• Reliable

911REP32.doc 10



CTIA TTYfTDD FORUM - 1 REPORT

Some identified problems with wireless E9-1-1 include:
• No All or ANI (both voice and nV)
• Silent calls
• BAUDOT tones transmitted by the user
• TTY voice announcer (TTY callerI please use text telephone)

KAREN PELTZ STRAUSS, Consumer Perspective on TTY Services, Legal
Counsel for the National Association of the Deaf

The National Association of the Deaf acts on behalf of members and
consumers to safeguard accessibility telecommunications for the deaf and
hard-of-hearing. Wireless services must be capable of providing access
for 9-1-1 calls from those who are speech or hearing impaired. Any delay
in pursuing full access is dangerous to those who need special support.

By ensuring that enhanced 9-1-1 features, including Automatic Location
Identification (AU> and Automatic Number Identification (ANI) are available
to all wireless users, the industry will meet its requirements. Including the
consumers from the start is crucial.

The ability to interject in the half duplex world of TTY is crucial to
establishing parity with the hearing services and also to safety in an
emergency.

Wireless Equipment should be developed to accommodate a direct
connect capability. Again, consumers are the key to the requirements.
The devices must be portable, backward compatible, and affordable.

Consumer education is also crucial. The limitations of service and
equipment must be publiciZed and education emphasized to enhance
consumer awareness of limitations to their equipment. Sensitivity to
accom~odating those with challenges should be paramount to any
meeting/education that is prOVided to the public.

BlllY RAGSDALE, PSAP Connectivity Overview, BelISouth, Technical
liaison to NENA, chair CPE (refer to handout reprinted in this repo_rt..> _

The issue in PSAP connectivity for wireless providers is compatibility
between newer digital wireless technology and older nY. BAUDOT
technology that has gone unchanged for over 30 years. It has to
change....and take the embedded base with it.

TTY is a voice band frequency. It is designed to operate in the same
method as a voice can operates - at low speed and voice frequency range.
There are three connections from 9-1-1 caller to the PSAP:

• In a Basic 9-1-1 network all 9-1-1 calls to the Central Office are
direct routed to a designated PSAP to be answered by a 9-1-1
can taker.
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• An Enhanced 9-1-1 network sends a 9-1-1 call from the Central
Office to the 9-1-1 tandem where it is selectively routed by the 9
1-1 tandem's Telephone Number(TN) Data Base and
Emergency Service Number (ESN) table to a designated PSAP
to be answered by a 911 call taker.

• Enhanced 9-1-1 with wireless interconnection sends a 9-1-1 call
from the mobile wireless switch to the 9-1-1 tandem, and may at
the same time using location Determination Technology dip into
a 9-1-1 database to route the call to the designated PSAP.

To accommodate TTYITDD, the physical connection by the end user must
be acoustical (an acoustic coupling device) or direct connect (telephone
line connected into TTY device - no telephone set). The signal then
follows the same routing described above to the PSAP. Connectivity at·
the PSAP offers an additional option to the acoustical and direct connect 
integrated. Integrated connectivity means that the TTYITDD functionality
is integrated into the PSAP equipment.

TONI DUNNE, Relay Service Overview, Texas 9-1-1 Commission, Training and
Access Program Manager, APCO ADA Committee Chair, NENA Accessibility
Issues Chair (refer to handout reprinted in this repo_rt..) ~......... -
The Telecommunications Relay Services (TRS) are mandated by Title IV of the
ADA to operate 24 hours a day, 365 days a year and to process emergency calls,
if received. TRS provides functional equivalency to the telephone network. This
service enables TTY users and non-TTY users to communicate via a
Communication Assistant (CA). The CA serves as a transparent conduit for
information to pass between a TTY user and a conventional phone user. The
service is typically provided by telephone companies and non-profit agencies.

Implementation and oversight is provided by:
Federal government - FCC
State government - PUC/PSC
NASRA - National Association of State Relay Administrators
By feedback from TRS customers.

The EMERGENCY TRS Call process:
If the TTY caller dials TRS to process an emergency call, it is routed through the
public switch network. The CA must determine the appropriate 9-1-1 center
administrative number to route the call. The CA then announces that it is a relay
call. The.9-1-1 dispatcher then processes the call by speaking in first-party
language to the TTY caller. This method results in increased call-handling time
and eliminates the ability for 9-1-1 ANI/All or ESN retrieval.

[Issues: TTY users may use TRS for emergency calls. There are various
methods currently being used to determine the correct PSAP and phone number.
Further, there is no data available on PSTN for ANI, All or ESN to be passed to
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the 9-1-1 center from TRS. 711 has now become available for the universal
access number for relay services. How will the implementation of 711 impact the
process of handling emergency related calls? Currently, TRS cannot bill long
distance to wireless phones.

Other call handling issues include VCO (voice carry over) and HCO (hearing
carry over). vce is a method used in communications which allows the person
who is hearing impaired to speak directly to a non-TTY user rather than typing on
the TTY but then receives return communication via the TTY. HCe is a method
used which allows a person who is speech impaired to listen to the other party's
conversation but then communicates via a TTY or other automated equipment to
the hearing party. Speech to Speech, offered in some areas, provides specially
trained operators to re-speak the callers words to ensure correct reception. The
need exists to be able to send both voice and text in same call. The TRS
industry indicates users of this method represent less than 10% of calls.

RON SCHULTZ, TTY Technology Overview, Vice President, Quality and
Compliance, Ultratec, Inc. (refer to handout reprinted in this repo_rt)...._ ...-

The TTY device is a lifeline to the person who is deat or hard-ot-hearing.
The best technology must be supported by a commitment to making the
technology affordable and reliable.

TTY works by transmitting tones over a telephone line. It is not a
computer. It uses frequency shift keying to increase the keyboard's
capability and sends in simplex or half duplex. There are codes and
protocols available, including BAUDOT, Turbo Code and Bell 103.

Problems exist with TTY used to access emergency services (9-1-1)
including:

• Silent calls
• Call Taker training to enable recognition and proper handling of

TTY19-1-1 cans
• Adequate access to TTY equipment
• Wireless E9-1-1 calls

The challenges to providing achievable solutions for TTY using wireless
technology are different for analog and digital systems. Analog systems
face poor acoustic coupling and expensive adapters, while digital systems
address vocoder problems, TTY modems not supported by the wireless
provider, poor acoustic coupling, and no direct phone interface connection.
The success of an answer to these problems will be measured in the
ability for the deaf and hard-of hearing to use these systems.

JEFF CROLLlCK, Wireless Technical Standards Overview, (reter to handout
!!printed in this report)
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The FCC R&O requirements identify that the CMRS must provide a
callback number and location. The PSAP must prove that it is capable of
receiving data and showing that a funding mechanism is in place. All "non
code identified" calls must be forwarded if formally requested by the PSAP.
Support for TOO must include traditional TIV and any possible substitutes.

In Phase I, the FCC requires that WSPs provide an Automated Number
Identification (ANI) for call back, and provide the caller's location relative to
the initial Base Station of Cell site. These services must be available by
4/1/98. There is a direct hand-off from MS to MSC to SIR to the PSAP in
Phase 1.

PN- 3581 and subgroupings:
o PN-3581.1, Functional Overview
o PN-3581.2, PSAP Perspective
o PN-3581.3, Emergency Services Stage 2
o PN-3581.4, TIAlEIA-41 Intersystem Hand-off Modifications
o PN-3581.5, TIAlEIA-41 Automatic Roaming Modifications
o PN-3581.6, ANSI J-STD -023 Stage 2 Modifications
o PN-3581.7, TIAlEIAlIS-93 Modifications
o PN-3581.8, TlAlEIA-41 Stage 3 Modifications
o PN-3581.9, ANSI J-STD -024, Modifications

Emergency Services Interconnection will use standard PSTNIISDN
methods. The Project Schedule:

o Publish - 3097
o Available by - 4/1198
o

Phase nrequirements include all Phase I (ANI and Base Station/Cell Site)
and sets a more granular requirement for call-back:

o Provide initial latitude and longitude of caller within 125m RMS
(67% of time)

o Must be available by 10/112001
A Phase II hand-off will go from the MS to MSC to SIR PSAP OR
MSC directly to the PSAP. (Note: SIR is Selective Router)

Can Associated Phase II Projects include:
• Evaluation of enhancements to ISUP
• T1.628

Non-Call Associated Phase nProjects include:
• Project Number - PN-3980

• "Emergency services Data Communications"
=> Development of methods and procedures for

conveying location and other information between
wireless systems and emergency services systems

=> -Non air interface specific
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The Project Schedule for Phase \I calls for:
o Call Associated

• Submit to T1S1 - 1Q98
o PN-3890

• Ballot ANSI Standard - 3Q98
• Publish - 1Q99
• Available by·- 10/1/2001

Final open issues include support of "non-code identified" mobiles
(uninititialized mobiles and unsubscribed mobiles), as well as analog and
digital TOO.

ED HALL, Wireless Systems Overview, Assistant Vice President, Technology
and Network Operations, CTIA (refer to handout reprinted in this repo_rt) _

Mobile telephony has been available since 1921. With increasing demand,
bandwidth has been narrowed. By 1960, IMTS (improved Mobile
Telephone Service) and auto dialing brought mobile phone service close to
the system that we know today. Today we recognize that Radio
Frequency (RF) is a limited natural resource and is used for TV, broadcast
radio. commercial satellite, military/government communications. and
commercial mobile radio service (CMRS).

During the 1980s, the AMPS (Advanced Mobile Phone Service) or
"cellular" service, with A and B bands each with over 400 voice and control
channels broadcasting in the 825-890 MHz range, offered the volume of
service required for the demand. The analog air interface (FOMA) is
provided through a geometric coverage that looks like GellS. It offers low
power, small coverage areas, frequency re-use, and is commercially
designated into Metropolitan Service Areas (MSA) and Rural Service
Areas (RSA).

Because the 1980s saw a surge in popularity of cellular phones, the higher
than estimated number of Mobile Stations (MS) manifested a need for
more efficient use of allotted RF·spectrum. Two digital technologies were
introduced. Time Division Multiple Access (TDMA - TIA, IS-54 and IS-136)
and Code Division Multiple Access (COMA - TIA, IS-95) each offer multiple
call capability over the same bandwidth. Implementation is a carrier's
option and each system is exclusionary of the other. A COMA phone
cannot provide service in a TDMA environment and vice versa. The
default system is always FOMA (analog). Dual mode phones are being
developed to address the exclusionary service issue.

The newest technological entry to wireless is Personal Communications
Service (PCS) which broadcasts at 1850-1990 M Hz (also known as 1.9 G
Hz or "gig"), offers A,B,C,D,E,F bands, and is completely digital (no
analog). TOMA and COMA have been joined by PCS 1900 (GSM) to
increase efficiency of bandwidth utilization. The geometry of coverage is
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the same as cellular's, as is the frequency re-use, and commercial areas
are divided into Major Trading Areas (MTA) and Basic Trading Areas
(BTA).

PCS service does not. operate at the cellular bandwidth and vice versa.
The market driven research is exploring dual mode, dual band mobile
telephones to meet demand. Both Cellular and PCS are feature and
capability rich. They offer Short Messages (SMS), caller 10, E9-1-1ITTY,
NP/LAES, and are seamless, borderless, and roaming.

CHRIS WALLACE, Vocoder Technologies & Testing, "Codecs, An
Overview", Nokia (refer to handout reprinted in this repolllllirt)... _

. The term CODEC is a corruption of COder/DECoder, generally a software
based device that translate a stream of information into another type of
information. The purpose of the voice COOEC in telecommunications is to
translate and compress the human voice for digital transmission. Some
types of voice CODECs available are: PCM, AOPCM, CELP (Code
Excited Linear Prediction).

The performance of wireless speech is driven by:
o Desired speech quality goals
o Bandwidth available
o Minimization of delay
o Expected sources of interference
o Limitations of transmit power
o Implementation compleXity
o Interaction with many types of speech encoding in the network

Speech CODEC design can be simplified by using the limitations of human
speech and introducing a source model. Signals other than speech, such
as ambient noise, progress tomes, music on hold, and OTMF, impact the
quality and accuracy of the transmission. Using Forward Error Correction,
the Channel COOEC can protect the integrity of the human voice pattern.
Some technologies are sensitive to burst noise.

The human voice is made up of three types of sounds or "excitation":
voiced, unvoiced, and plosive (letter P sounds etc.). To select a COOEC
in a wireless environment considerations include: quality, delay,
transparency to voiceband signals, dynamic range, algorithmic delay, and
robustness to ambient background noise. Subjective test are used to
compare speech processing ability. Scoring is by statistical Mean Opinion
Score (MOS), with a score of greater than 4 being toll quality.

COOECs are extremely complicated but the goal is simple: to faithfully
reproduce the human voice. Final selection is a trade off among quality
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factors. Various digital applications are supported by multiple varieties of
CODECs.

JEREMY PEMBLE, Vocoder Technologies & Testing, "PCS-TTY
Compatibility", Manager, Government Affairs, Siemens Wireless Terminals
(refer to handout reprinted in this report)

The PCS digital technologies used by various telecommunications
companies are GSM or PCS 1900 (used by Bell South, PacBell, Sprint
DC only, others) , COMA (Sprint, PrimeCo), and TDMA (AT&T). A
consortium of US operators and manufacturers using GSM-based wireless
networks established a sub-committee to research TTY compatibility,
Phase I is complete and Phase" is TBD.

The research question for the lab participants (Siemans, Nokia, Ericsson,
Motorola, and Nortel) was, "Do our vocoders distort TTY signals?" The
research indicates that GSM vocoders do not significantly distort TTY
signals. Some key shift of missed letter errors occurred in all test cases.
The recommendation that all lab tests be repeated with field user trials is
the basis for Phase 1\ research. Specific recommendations were to
replicate tests in "real world" conditions, involving TTY consumers, and
determining commonalties with other digital technologies.

If vocoders and network compatibility are not the issue, then hardware
connectivity becomes the issue. By using BAUDOT and direct coupling,
some possible product solution would be to add 2.5 mm audio jacks to
TTYs (requires retrofit for older TTYs), build a converter box with RJ11
and 2.5 mm connections (expensive to manufacture), or add a standard
phone receiver as a "plug in" for mobile (cumbersome to carry).

CHRISTOPHER KINGDON, Vocoder Technologies & Testing, "Ericsson
TDDITTY GSM Compatibility Investigation", Ericsson (refer to handout
reprinted in this report)

Ericsson performed a test of TTY over GSM using an Ultratec 4425 TOO
device with a direct 2.5mm connection to the Ericsson CF388 mobile via a
hands-free adapter. Ericsson's lab was on a PCS 1900 system with the
MS network connections via Coaxial Cable Network or direct. Test cases
send signals in both directions using varying radio conditions, handovers,
and DTX. The test result indicate a typical 1% error rate with EFR, worst
case was 5%. FR typical error rate was 3%, with a worst case of 7%. A
standard sequence of a sentence and numbers, 61 characters long was
repeated to determine error rate. The conclusions of the testers were that
a TDDITTY can be used with an Ericsson GSM network. The cell radius
is not decreased compared with voice calls. A 2.5 mm connection with
impedance matching should be standardized by GSM-NA.
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DICK BRANDT, ITU Recommendation V. 18, dB Consulting (refer to handout
reprinted in this report)

The ITU-T Recommendation V.18 is an international modem
recommendation which specifies a text telephone modem and provides
guidance for designers of new text telephones. It can be stand-alone or an
optional mode of a standard data modem (V.32, V.34, etc.).

Since there is no communication possible between many of the different
technical standards for equipment, the ITU-T Recommendation V.18 is
valuable to provide compatible text telephones for the primarily deaf-only
markets. Emergency Services need early identification of silent calls sent
via TDDITTY devices. By setting out calling and answering procedures
and allowing a customer to be pre-set or auto-networking with the various
protocols (BAUDOT, Bell 103, V.21, EDT, DTMF, V.23) safety issues are.
addressed.

By translating when required between BAUDOT and ASCII or DTMF and
ASCII and defining modes of operation, internetworking is enhanced. The
integration with data Modem spreads technology to the hearing world by
requiring only software and takes text telephony out of the niche market.
The calling tone provides 9-1-1 with a means of identifying text calls.

CONTRIBUTIONS
DOUG NEELEY, Ericsson

This three page contribution details the standardized adapter interface
testing that has been completed to date by the "Wireless Coalition." See
attachment.

JIM TOMCIK, QUALCOMM
This contribution describes the conclusions of QUALCOMM tests using
COMA data services to support TOO using Asynchronous Data Service.

DAVID HOLMES, AT&T
This contribution details the work done in 1997 by a CTIA group
established to create requirements for a Standard interface between
portable wireless phones & vehicles (or other external equipment). This
group was formed in response to industry needs for a Standard that was
first requested from TR45 in 1996, but which was not pursued at that time
by the Committee. The work of this renewed CTIA group has specifically
addressed certain issues that'were perceived to have caused the failure of
previous efforts.
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WON KIM
202418-1368 (phone), 202418-7247 (fax), E-mail:wkim@fcc.gov

Position:
Attorney Policy Division September 1995-Present
Wireless Telecommunications Bureau
Federal Communications Commission
[Working on the Wireless E9-1-1 Rulemaking Proceeding since September 1995]

Education:

Georgetown University Law Center, JD, cum laude
Washington, DC

University of Exeter, MA in English Literature
Exeter, England

Ewha Womens University, MA in English Literature
Seoul, Korea

Ewha Womans University, BA in English Literature
Seoul, Korea

WENDY CHOW
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JOHN MELCHER
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PAM YOUNG-HOLMES
Ultratec, Inc.
Director, Consumer & Regulatory Affairs
450 Science Drive
Madison, WI 53711
PhoneITTY:608-238-5400
Fax: 608-238-3008

May 1995

November 1991
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Ms. Holmes, Director of Consumer and Regulatory Affairs, has been with
Ultratec, Inc. since 1987. She graduated from Gallaudet University in
1974 with a Bachelor's Degree in English (Dean's List). In 1976 she
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received a Masters Degree in Deaf Education from the University of
Tennessee and received a Graduate Fellowship Award.

• Author/Subcontractor with NIDRRlGreat Lakes Disability and Business
Technical Assistance Center for grant work on ADA Communication
Access, Title III project, 1995-1996 completion.

• Board Member, US Architectural & Transportation Barriers Compliance
Board (US Access Board) appointed by President Clinton, 1994-present.
Technical programs - Chair, Ad Hoc Telecommunications Access
Committee, 1996-1997.

• Member, National ADA Network. and Implementation Training Group 
received advanced training from DOJ and EEOC via Disability Rights
Education and Defense Fund (DREDF). Among 400 individuals chosen
for Phase I (1992) and 80 individuals chosen for Phase II (1993).

• Board of Directors, Wisconsin Advanced Telecommunications Foundation
Board appointed by Governor Thompson, 1995-present.

• Public Member, WI Joint Legislative Council - Special Committee on the
ADA, 1994 - completion.

• Chairperson, National Association of the Deaf ADA/Civil Rights
Committee, 1995-1996. Member, National Association of the Deaf
Telecommunications Committee.

• ADA Interdisciplinary Committee on Court-Related Needs of the Elderly
and People with Disabilities - appointed by the Wisconsin Supreme Court
Chief Justice: Chair-Communications sub-committee, 1993 - completion.

• Wisconsin ADA Partnership Committee, a subcommittee of the Wisconsin
Governor's committee for People with Disabilities, 1992 - present.

• Statewide 9-1-1 ADA Accessibility Committee, 1995-1996 completion.

KAREN STRAUSS
National Association of the Deaf
814 Thayer Avenue, Silver Spring, Maryland, 20910-4500
Headquarters: 301-587-1788 voice - 301-587-1789 TTY, 301-587-1791 fax

Karen Pelz Strauss is Legal Counsel for Telecommunications Policy for the
National Association of the Deaf. In this capacity, she represents deaf and
hard of hearing communities on all matters pertaining to
telecommunications access, including issues that concern
telecommunications relay services, closed captioning of video
programming, hearing aid compatibility, allocation of spectrum, and
emergency. access. Over the past several years, Ms. Pelz Strauss played
a key role in authoring several significant pieces of federal legislation on
telecommunications access, inclUding Title IV of the Americans with
Disabilities Act, requiring nationwide relay services, the Television
Decoder Act, requiring television sets to be equipped with closed
captioning decoding devices, and sections of the Telecommunications Act
of 1996 which require access to telecommunications products and
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services, and closed captioning of video programming. Throughout her
legislative efforts, Ms. Peltz Strauss frequently has been called upon to
testify as an expert witness before the United States Congress.

Ms. Pelz Strauss has written extensively on telecommunications access,
has served on several national telecommunications advisory committees,
and has given presentations at various national telecommunications
conferences. Most recently, Ms. Pelz Strauss served on the Architectural
and Transportation Barriers Compliance Board's Telecommunications
Access Advisory Committee, which developed recommendations for the
implementation of the 1996 Telecommunications Act's requirements for
access to telecommunications products and services.

Prior to her work at the National Association of the Deaf, Ms. Pelz Strauss
served as Supervising Attorney at the National Center for Law and
Deafness at Gallaudet University for eleven years. IN 1993, she received
the H. Latham Breunig Humanitarian Award for her outstanding efforts to
expand telecommunications access for deaf and hard of hearing
individuals. In July of 1996, she received a similar award from the
Pennsylvania Law School and an L.L.M. from Georgetown University Law
Center.

BILLY RAGSDALE
BIOGRAPHY UNAVAILABLE

TONI DUNNE
Texas Advisory Commission on State Emergency Communications, 333
Guadalupe St., Suite 2-212, Austin, TX 78701, 512-305-6918 v/tty, 512-305-6937
fax.

Toni Dunne is the Training and Access Program Manager for the Texas Advisory
Commission on State Emergency Communications. She is responsible for the
statewide program that assists 9-1-1 centers in providing access for Deaf, Hard
of Hearing, and Speech Impaired citizens through the placement and training
while serving as the agency's Americans with Disabilities Act (ADA) Coordinator.

Over the past 20 years, she have been involved with advocacy issues for the
Deaf community and recently was awarded the 1997 "Robert H. Weitbrecht
Award, given by Telecommunications for the Deaf Incorporated (TDI) for
contributions made towards equal access to telephone emergency services. She
is involved with a variety of organizations such as: the National Emergency
Number Associations Accessibility Issues Committee Chair, CPE Committee
Member and Texas Chapter President; the Association of Public Safety
Communication Officials International's ADA Committee Chair, 911 Committee
Member, and Operations Committee Member, and the National Association of the
Deafs 9-1-1 Access Committee Co-chair. ,Toni holds an Instructor Certificate
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from the Association of Public Safety Communications Officials, and the Texas
Commission on Law Enforcement Officers Standards in Education, as well as
Interpreter Certification from the TX Board for Evaluation of Interpreters.

RON SCHULTZ
Ultratec Inc.
Vice President, Quality and Compliance
450 Science Drive
Madison, WI 53711
Phone: 608-238-5400
Fax: 608-238-3008
E-mail: Rschultz@ultratec.com

Ron Schultz serves as Vice President of Quality & Compliance at Ultratec,
Inc. In this position, he is responsible fro the company's Quality System
and all Compliance requirements for Ultratec, Inc. He is also intimately
involved with new product design at Ultratec, Inc.

Ron is a graduate of the University of Wisconsin-Madison with a BS 
Electrical & Computer Engineering and has been with Ultratec, Inc. since
its beginning in 1978 working as a hardware Design Engineer, Engineering
Manger, Vice President of Engineering and now in the position he currently
holds. Ron has been and is currently involved with different industry
groups for setting standards sponsored by the Electronics Industries
Association, Canadian Standards Association and Underwriters
Laboratories Inc.

JEFF CROLLICK
BIOGRAPHY UNAVAILABLE

ED HALL
BIOGRAPHY UNAVAILABLE

CHRIS WALLACE
BIOGRAPHY UNAVAILABLE

JEREMY PEMBLE
Manager of Government and Regulatory Affairs
Siemans Wireless Terminals

Related information:
• Chaired the GSM-NA Phase I Subcommittee on TTY Compatibility
• Served on the US Telecom Access Advisory Committee
• Work with PCIA E9-1-1 Coalition and TIA Section 255 Committee
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• Siemans Wireless Terminals is a new division of Siemans AG which is
manufacturing GSM and COMA mobile phones for the North American
market

CHRISTOPHER KINGDON
BIOGRAPHY UNAVAILABLE

DICK BRANDT

Richard "Dick" Brandt specializes in consulting and representation in the
domestic and international data communications standards process. In
this capacity Dick provides advice on the development of standardization
strategies and representation at standards forums.

A former AT&T manager, Dick has over 28 years experience in data
communications and over 14 years experience in the standards process.
He is Chairman of Telecommunications Industry Association (TIA)
Technical Committee TR-30, Data Transmission Systems and Equipment
and serves on the TIA Technical Standards Subcommittee (TSSC) which
gives final approval to all TIA/EIA Standards, the TIA Technical Steering
Committee which sets TIA technical policy, the US State Department's
Information Technology Advisory Committee (ITAC) and the USA
delegation to the ITU-T Advisory Group (TSAG).

In the past, in addition to being a member of various CCITT and T1
committees, he was Vice Chairman of ITU-T SG 14 Data Transmission
over the Telephone Network, the Head of Delegation for the USA to
ISOIIEC JTC 1/SC 6, Chairman of the Electronic Industries Association
(EIA) TR-FO panel, EIA's representative on the ANSI Information Services
Standards Board (ISSB) and a member of EIA Engineering Department
Executiye Committee (EDEC).

He is a contributing author to the Encyclopedia of DATA Communications
and Encyclopedia of Microcomputers published by Marcel Dekker, Inc., the
Telecommunications Journal of the ITU, Technology and Disability
published by Butterworth and Heinemann and the Communications
Standards Review published by Action Consulting.

He was the 1993 recipient of the Telecommunications for the Deaf
Incorporated (TDI)'s "Robert H. Weitbrecht Award" for his work on the
development of ITU-T Recommendation V.18 "Operational and
Interworking requirements for modems operating in the text telephone
mode." He also received an award from T1A for "Exemplary leadership
and career contributions in the creation of national and international
standards for data transmission".
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He presently works primarily for Motorola and Gallaudet University. His
client list has included AT&T, CISCO Systems, Paradyne Corporation,
Rockwell International, Telebit Corporation.
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NAME COMPANY PHONE FAX E-MAIL
Almond, Ben BellSouth 202-463-4112 202-463-4198 almond.ben@bsc.

Cellular bls.com
Ander SidneY Krown TIY Mfa. 817-738-2485 817-738-1970 krowntty@aol.com
Baffer, Barbara Ericsson 202-783-2200 202-783-2206 barbara.baffer@eri

esson.com
Bennett, Gary lucent 630-979-0849 630-979-8431 gdbennett@lucent.

Technologies com
Bonner, Brye Motorola 847-576-5920 847-538-5564 bonner-

CDYN30@email.m
ot.com

Brandt, Dick Gallaudet, 908-547-5026 908-547-5026 dbcon@worldnet.a
RERC-UTA tt.eom

Brooks, Terri L. Nokia 817-49D-5991 817-491-5884 terri. brooks@ntc.n
okia.com

Chow, Wendy CTIA 202-736-3223 202-785-8203 wchow@ctia.org
Crollick, Jeff SCC 813-985-3581 813-985-3582 jeff_erollick@notes

Communications .scc911.com
Donovan, Diana Lucent Tech's 630-979-5735 63D-979-7423 dian~lucent.com

Dunn, Toni TX 9-1-1 Comm 512-305- 512-305-6937 tdd@earthlink.net
6918VfTTY

Erfanian, Javan Bell Mobility 905-288-3299 905-288-3337 jaerfani@mobility.c
om

Feldman, Paul Matsushita 703-812-0403 703-812-0486 feldman@fhh-
telcomlaw.com

Gutierrez, Nortel 972-684-1416 972-684-3881 annabel.gutierrez
Annabel @nortel.com
Hall, Ed CTIA 202-736-3259 202-466-7239 ehall@ctia.org
Hall, Lynsie Contractor 410-489-2808 410-489-2806
Harkins, Judy Gallaudet 202-651-5257 202-651-5476 jeharkins@gallaud

University et.edu
Haato, Shahram LMNG 202-828-9463 202-828-8405 lmnatmfcclaw.com
Holmes, David AT&T Wireless 425-828-1843 425-828-1848 david.holmes@att

Services ws.com
Holmes, Pam Ultratec 608-238-5400 608-238-3008 pholmes@ultratec.

com
Howe, Wesley GTE Wireless 77Q-391-1727 770-395-8505 whowe@mobilenet

.gte.com
Jayapalan, Jay Motorola 847-632-4031 847-632-2900 jayapal@cig.mot.c

om
Kalenowsky, Motorola 847-523-7373 847-523-2350 wjk005@email.mot
John .com
Kelly-Frey, State of MDIMD 410-767-5891 410-767-4276 bkellyf@charm.net
Brenda Relay
Kim, Won FCC 202-418-1310 202-418-7247 wkim@fcc.gov
Kingdon, Ericsson, Inc 972-583-7970 972-583-5056 christopher.kingdo
Christopher n@ericsson.com
Kirkland, Latrice Aerial 773-399-8846 773-399-6846 kirI1@aeriaI1.com

Communications
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Kuzchkanani, Ali Lucas, McGowan 202-828-9486 202-828-8405 akuzehkanani@fcc
law.com

Madigan, Mary PCIA 703-739-0300 703-836-1308 madiganm@pcia.c
om

McAllister, Mark SBC 512-372-5823 512-372-5891 mmcallister@tri.sb
Communications c.com

McLeod, Kevin Gallaudet 202-651-5875 202-651-5476 deafscribe@bigfoo
University t.com

Melcher, John Harris Co. 9-1-1 713-863-9911 713-864-9911 imelcher@911.org
Moller, Paul Motorola 847-523-5210 847-523-8274 pauLmoller@css.

mot.com
Montgomery, CTIA 202-736-3256 202-466-7239 rmontgomery@ctia
Bob .org
Neeley, Doug Ericsson 972-583-0562 972-583-1809 doug.neeley@eric

sson.com
Nguyen, Annie Cox 714-628-5164 714-623-5156 nguyen_annie@co

Communications xpcs.com
Panagotopulos, Comeast Cellular 609-220-0041 609-220-0041 panagotopb@com
William cell.com
Patrick, Mike Pacific Bell 510-227-3015 510-227-3709 mpatrick@pacbell.

Mobile Services mobile.com
Peltz Strauss, National 301-587- 301-587-0234 kpstrauss@aol.co
Karen Association of 74661301-587- m

the Deaf 1788
Pemble, Jeremy Siemans 972-997-7312 972-997-7386 jhpemble@sieman

s-wiretess.com
Plummer, Bill Nokia 202-887-0570 202-887-0431 william.plummer@

ntc.nokia.com
Ragsdale, Billy Bell South, 404-329-4146 404-325-2798 bragsdal@bellsout

NENA h.net
Rayburn, Terry Sprint PCS 816-559-64444 816-559-2181 t. rayburn@ieee.or

g
Roberts, Lisa CTIA 202-785-0081 202-785-0721 lroberts@etia.org
Rogers, Leon NECAmerica 972-751-3345 972-518-5380 rogersl@ccgate.dl.

nec.com
RUby, Laura AT&T Wireless 425-828-1354 425-828-8452 laura.ruby@attws.

Services com
Sahin, Semih Pacific Bell 510-227-4548 510-227-3238 ssahin@pacbell.m

Mobile Services obile.com
Schultz, Ron Ultratec, Inc. 608-238-5400 608-238-2008 rschultz@ultratec.c

om
Singer, Beth Gallaudet RERC- 202-651-5049 202-651-5476 bsinger@gallaudet

UTA .edu
Smith, Bennie Nortel 615-734-4189 615-734~5189 bennie.smith@nt.c

am
Spann, Chartes Nortel 972-231-0162 972-685-3478 charles_spann@n

ortel.com
Stout, Claude L. Telec. for the 301-589-3786 301-589-3797 tdiexdir@aol.com

Deaf, Inc. (V)

Suprock, John Motorola 847-632-5370 847-435-9970 QA4884@email.m
at.com

Sweet, Richard QUALCOMM 619-651-8812 619-651-8962 rsweet@qualcomm
.com
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Thomas, AI Bell South Cell 404-713-0361 404-713-0361 AL_THOMAS@BS
CC.BLS.com

Tomcik, Jim QUALCOMM 619-658-3231 619-658-2113 jtomcik@qualcom
m.com

Velez, Ed American 301-571-4070 301-214-9496 evelez@apci.com
Personal Comm

Wallace, Chris Nokia 972-257-9947 972-257-9988 chris.wallace@ntc.
nokia.com

Wells, Ken Lucent 908-878-8436 908-878-8001 kwells@lucent.com
Technologies

Westbrook, Ray GM ON Star 248-269-1362 248-269-1399 rwestbrook@onsta
r.com

Whritenour, Lee Bell Atlantic 908-306~85 908-306-6489 Iwhrite1@ntc.mobil
Mobile e.bam.com

Wiliams, Norman Gallaudet 202-651-5257 202-651-5476 nswilliams@gallau
University det.edu

Zan, Watson Rogers Cantel 416-935-6031 416-935-7502 wzan@rci.rogers.c
om
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Wireless
TTYITDD FORUM • 2

Seeking Solutions to TTYITDD Through
Wireless Digital Systems

December 11 - 12, 1997

Final Report
(January 20, 1998)



Ellicott City, Maryland
This report will follow the structure of the agenda (included below) and will make the changes in
agenda order agreed to and recorded in the opening remarks section. The agenda number will be
used to precisely identify topics and will be offered out of numerical order to reflect the order in
which each topic was presented during the forum. Several additional headings were added to
accurately reflect the discussion topics added during the forum.

CTIA
ITYrrDD FORUM - 2

Ellicott City, MD
December 11-12, 1997

(9:00 am - 5:00 pm)

AGENDA

Forum Goal: Seeking Solutions to 1TYITDD Through Wireless Digital Systems

,.........."""'''''"'''...''''~ .."._-_."Hj.TOO·I!)i!
~!ill

1. Can to Order & Opening Remarks
2. Introductions and Attendance Roster
3. Review & Approve Forum-l Meeting Summary
4. Review & Approve Forum-2- Agenda
5. Introduction & Numbering of Contributions
6. CTIA, PCIA, NAD, TDI, Gallaudet Un, Consumer Action

Network Consensus Agreement
7. FCC Order of December 1,1997
8. WEIAD - 2 Report
9. Review TTY Forum-l Agreements
10. Review TTY Forum-l Statements
11. Address Unanswered Questions form Forum-l
12. Working Groups

• Review Charge and PIN Form
• Reports: Review and Comment

• Working Group #1: Performance of TTY Signals
over Voice Services

• Working Group #2: Performance ofTTY
Signals over Data Services

• Working Group #3: Coupling Work Group

13. FCC Status Report: Structure TTY Section
14. TTY Forum Administrative Issues
15. New BusinesslNext Steps
16. Next Meeting
17. Adjournment

Ed Han, CTIA
All
Ed Han
Ed Hall
Ed Han
Mike Altschul, CTIA

Mike Altschul,

Steering Committee}
Steering Committee
Steering Committee

Ed Hall

Wesley Howe, Chair

Brye Bonner, Chair

David Holmes, Co-Chair
Doug Neeley, Co-Chair
Ed Han
Ed Han
Ed Han
Ed Han

1 CTIA, ITY Forum Steering Committee: Ed Hall; Toni Dunn; Billy Ragsdale; Claude Stout; Norm
Williams; Jeff Crollick, John Melcher .
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