
Report : Fourth Meeting of the FCC Technological Advisory Council 

Executive Overview

The Federal Communications  Commission Technological Advisory Council (FCC TAC) held its fourth meeting on Friday, March 24, 2000 in Washington, D.C. As described in previous meeting reports, the Council is to provide scientifically supportable information on those emerging technologies likely to fundamentally impact the work of the FCC. The TAC is currently organized into three focus groups with moderators to address: spectrum management; network interconnection and access; and access to telecommunications by persons with disabilities. Each of these groups reported out findings developed in the interim and expanded each area during a roundtable discussion. 

The Spectrum Management Focus Group is organized into three working subgroups. Each subgroup produced documentation, summarized in this report, which should help with the work of the FCC. The TAC having previously accepted the recommendation from the noise environment subgroup of a proposed noise study, officially sent to the FCC Chairman a request for funding for the first step. TAC understands that the FCC now fully supports the objectives of the Noise Study proposal, but recommends that the TAC select a means of financing the activity which is independent of the FCC budget. Because TAC is permitted to accept funds for a purpose such as this directly from organizations with members on the TAC, a plan will be proposed to obtain private funding for the noise study. The work will be  administered so as to produce results which are in no way tainted by virtue of the funding sources.

As reported by the Ultrawideband (UWB) subgroup, UWB deployment is primarily a problem of spectrum overlay and how existing services are to be accommodated in the presence of UWB signals which ostensibly occupy the same radio space. As a means of moving forward on the UWB issue, and making UWB generally acceptable, it was suggested that proponents seriously consider many possible accommodations not previously believed to be on the table to allow the FCC to quickly authorize some simple non-intrusive UWB operations and get on-air experience with sharing  and spectrum overlay. The subgroup will need to discuss the impact on the viability of the overall UWB concept of the many accommodations proposed, and the efficacy of those accommodations in addressing the objections to the deployment of UWB. There are also a number of actions required of the group which are associated with evaluating emissions levels for UWB.

The software defined radio (SDR) subgroup reported on the spectrum management implications of SDRs. In Chairman Kennard’s recent address to the CTIA: “Wire Less is More”, he drew on previous work of the TAC and described a move toward a “spot market” for spectrum. SDR is a key enabler to allow this sort of sharing. The implications of this trend are an increasingly efficient use of spectrum by introducing a real-time market capability and handing control to market forces negotiated by the radio. It results in a convergence of E-commerce issues and technical issues in the software. An ongoing action for this group is to flesh-out some of what might be a set of “Part X” regulations, i.e., rules for how an SDR should be governed. The elements for “new technology” rules would include: spectrum allocation principles & access policies; technical/operating etiquette; and an equipment authorization/approval method.

In conjunction with the discussion on SDR, a key observation was made. As we move into an era of software defined everything, an era where complexity and interaction are beyond the grasp of most people, we need to construct operating principles that are derived from a somewhat higher point of view than we have been considering up until now. By analogy to the Federal Constitution which provides a timeless and robust framework upon which all other laws can be tested , we need a “Bill of Rights” that would be the permanent basis for the governance of all intelligent devices. It was decided that an ad-hoc working subgroup would be formed to develop this concept and that interested parties other than TAC members would be welcomed to participate. 

The Interconnection and Network Access  Focus Group has several white papers in preparation, but it is becoming increasingly apparent that there is not a consensus that there is an urgent issue that needs to be addressed by this group, mainly because some are of the opinion that industry will solve this problem of their own volition. A contribution categorically describing industry actions and the projected time line could resolve this issue. A summary report for this group will be prepared for the next meeting in anticipation that this could be the final readout for this focus group.

The Commission is required by statute to take special action relative to people with disabilities. Deliverables planned by the Access to Telecommunications by Persons with Disabilities working group include: issues and options papers; awareness points documents; and a projection of future scenarios. Awareness points are to be used by equipment designers and proposers of new services so they may be sensitized to the issues and circumvent impending problems. Considering that many products move outside the purview of regulation as new technologies are introduced, ways of voluntarily promoting this cause will be desirable.

The meeting concluded with free-form suggestions for new TAC work items.

Prepared by J. A. Bellisio
Approved by R.W. Lucky
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Report: Fourth Meeting of the FCC Technological Advisory Council 

1.0 Introduction 

As announced, the fourth meeting of the TAC took place on Friday, March 24, 2000, at The Portals, 445 S. 12th Street, SW., Washington, D.C. Designated Federal Officer (DFO) David Farber opened the meeting. Mr. Farber recently replaced Stagg Newman as DFO, as Dr. Newman’s term had ended. This report is a reorganization and distillation of discussions at that meeting written to facilitate the work of the Council. A complete videotape of the meeting serves as the verbatim minutes (see Annex 1).This report reviews the presentations and remarks made at the open meeting, but does not, per se, necessarily represent the final recommendations of the TAC as a whole.
The mission and operating principles of the TAC were described in the Report of the First Meeting of the TAC, available on the FCC web site http://www.fcc.gov/oet/tac/ . As described in that report, the FCC has made five official requests to the TAC for technical work. These requests fall into three major areas: spectrum management; network interconnection and access; and accessibility for disabled persons. Focus groups with moderators were formed at the first meeting to address each of the three areas. At this fourth meeting, the activities of each of the groups was reviewed. The meeting’s roundtable discussion, which followed each presentation, and resulting action items are also reported. Additional and more extensive information relative to each of the working groups can be found on the web sites for those groups. See Annex 5.

The next formal TAC meeting will be on Wednesday, June 28,2000. Meetings have also been scheduled for September 27,2000, and December 6, 2000. 

2.0 Agenda 

TECHNOLOGICAL ADVISORY COUNCIL

Agenda -Fourth Meeting

Friday, March 24, 2000
Federal Communications Commission Meeting Room

The Portals, 445 12TH Street, SW

Washington, D.C.
10:00 AM
Opening and Remarks by DFO


David Farber

Designated Federal Officer

10:20 AM
Introductions of Council Members


Council Members

with Brief Remarks (if any)

10:30 AM
Report of  Spectrum Focus Group
    
 
Chuck  Jackson

11:30 PM
Report of Interconnection and Network

Marvin Sirbu

Access Focus Group

12:00 PM
Break

1:00 PM 

Access to Telecommunications by Persons with
Gregg Vanderheiden



Disabilities Focus Group

2:00 PM
Discussion of new Topics for Study


Chair Bob Lucky

2:40 PM
Assignments, Organization and


Chair Bob Lucky

Going Forward

3:00 PM
Wrap Up - Meeting Adjourned


David Farber

Designated Federal Officer 

3.0 Membership of the Technological Advisory Council

PRIVATE 

Except as indicated(*), all of the following were present at the Fourth Meeting:

 Chairperson:

Dr. Bob Lucky – Corporate Vice President, Applied Research, Telcordia Technologies 

Members of  Council:

*Mr. Bruce Allan – Vice President and General Manager, Harris Corporation

*Mr. Jose M. Alvarez Caban – Assistive Technology Specialist, Puerto Rico Assistive Technology Project, University of Puerto Rico

Dr.Jules A.Bellisio,TAC Executive Director, Chief Scientist and Fellow, Executive Director, Applied Research, Telcordia Technologies

*Dr. Vinton Cerf – Senior Vice President, Internet Architecture and Technology, MCI Worldcom

Ms. Susan Estrada – President and CEO, Aldea Communication

Mr. Bran Ferren – Executive Vice President for Creative Technology and Research Development, Disney/ABC

*Dr. Richard Green – President and CEO, CableLabs

*Ms. Christine Hemrick -  Vice President, Technology Communications, Office of the CTO, Cisco Systems, Inc.

Mr. Dewayne Hendricks – CEO - Dandin Group

*Mr. Ross Ireland – Vice President – Engineering, SBC.

Dr. Charles E. Jackson – Independent consultant.

Mr. Kalle Kontson – Division Technology Manager, Center for Electromagnetic Science and Vice President IIT Research Institute

Dr. William Lee – Chief Scientist, AirTouch / Vodaphone.

Dr. Paul Liao – Chief Technology Officer, Panasonic and President of Panasonic Technologies.

Dr. Wah Lim – Vice President for Technology and Development for Hughes Space and Communications Company.

*Dr. Robert Martin – Chief Technology Officer of Bell Labs, Lucent. 

Dr. David Nagel – President AT&T Labs and CTO for AT&T,

Mr. Glenn Reitmeier,  Vice President, DTV and Web Media, Sarnoff Laboratories.

Mr. Dennis Roberson – Vice President & CTO, Motorola. 

Dr. Marvin Sirbu – Professor of Engineering and Public Policy,  Professor of Electrical & Computer Engineering,  Professor – Graduate School of Industrial Administration, and Chairman of the Information Networking Institute, Carnegie Mellon University. 

Dr. Gregg Vanderheiden – Professor – Human factors Group,  Dept. of Industrial Engineering, University of Wisconsin, and Director of Trace Research and Development Center. 

*Mr. Jack Waters – VP of Network Engineering, Level 3 Communications. 

Dr. Pat White - Senior Advisor, Safeguard Scientifics, Inc

Mr. Robert Zitter – Senior Vice President, Technology Operations, Home Box Office. 

Designated Federal Officer

Mr. David Farber, Chief Technologist, Federal Communications Commission.

Alternate Designated Federal Officer
Mr. Dale Hatfield, Chief, Office of Engineering and Technology, Federal Communications Commission.

*Not present at fourth meeting

Short biographies of members can be found in the first meeting report.

About 50 members of the public observed the meeting and comments from the public are reported as appropriate.  

4.0 Summary of Remarks by Representatives of the FCC

Mr. David Farber, Chief Technologist, Federal Communications Commission, addressing the TAC for the first time, thanked the group for its past efforts which have now paid off in several areas. Mr. Hatfield read a letter from Chairman Kennard (annex 3) where he expressed his gratitude to TAC for their guidance, especially in the area of software defined radio where the inquiry process is active (see OET Docket No. 00-47). Commissioner Furchtgott-Roth also extended his welcome to the group and encouraged people to consider doing a tour of public service with the Commission in Washington. 

5.0 Report of Spectrum Focus Group and Group Discussion

Chuck Jackson introduced the reports produced by the Spectrum Management Working Group which are summarized here. Since the last meeting, a letter (annex 4) was sent to Chairman Kennard proposing a study relative to the noise floor issue. The concept of a study was accepted, but the funding issue remains to be addressed. Considerable discussion resulted and a path forward involving private support will be described. 

The Group is divided into three working subgroups, and the roundtable discussion of the meeting was organized around each of these areas. Full versions of the presentation visuals can be found at  http://www.jacksons.net/tac/March242000/. The first presentation was an invited report on new technologies likely to impact spectrum management.

5.10 New Radio Technologies


Paul Mankiewich, Director,  Wireless Technology Research, Lucent Technologies, was invited to speak on some new directions in radio. He spoke about an extension to OFDM  (Orthogonal Frequency Division Multiplexing), and spatial multiplexing using smart antenna arrays with postprocessing.

5.11 OFDM Radio Router

In conventional OFDM, bandwidth is divided into narrow orthogonal subchannels, with each subchannel modulated by a fraction of the total data stream. The resulting system is multipath robust (even with large bandwidths), is fading resistant, and can achieve rapid, adaptive channel optimization. The innovation described, which combines OFDM with spectral spreading by virtue of frequency hopping among an expanded set of possible subchannels, was OFDM-SSMA - (Spread Spectrum Multiple Access), with the features of:

· Interference mitigation (via dynamic channel allocation and optimization)

· Network self-adaptation (ad-hoc)

· Spreading through hopping both in frequency and in time

· Use of the hopping sequence pattern as the equivalent of an IP address

The RadioRouter IP Packet Paradigm results in small radios with high bandwidth density in a

distributed network, and capitalizes on smart terminals.

5.12 Antenna Arrays: Trading MIPS for Capacity

· Currently, wireless systems operate far below the theoretical capacity because of imperfect channels

· Using multiple antennas for transmit/receive permits combining channel signals many ways

· Extensive signal processing on arrays can improve effective capacity by 10-100 times

In a communications channel without scattering, the highest communication rate within a given spectral slot is achieved with everybody on separate independent channels, that is, sharp beamforming antennas pointing directly and independently at each receiver. The capacity grows linearly with number of users. In a communications channel with scattering, capacity grows at best logarithmically because of interference from other users.

Using the Lucent experimental system described:

· Each of several transmit antennas which are all essentially on the same mast each transmits a different data sub-stream plus pilot signal (reference)

· All sub-streams are received on all receiver antennas (A figure of a laptop PC with four antennas on the lid was shown)

· The receiver first picks the channel with least noise 

· It then demodulates the sub-stream that corresponds to that channel coefficient and

 subtracts that sub-stream from remaining ones (multi-user detection)

· Iteratively, it looks again for smallest channel coefficient until all sub-streams are demodulated

The claim is that even with scattering, capacity increases linearly with number of users.

(Holding total power constant.) This is a major improvement in spectral efficiency over what can be achieved with conventional systems. The problem of using this technology with rapidly moving receivers remains to be solved.

5.20  Noise environment
Dennis Roberson reported on the activities and findings of the Noise Environment Subcommittee. At the previous meeting, the group both accepted the recommendation from the subcommittee of a proposed noise study and officially forwarded it to the Chairman with the full support of this body. The formal letter of annex 4 was sent to the Chairman requesting funding consideration for the first step of the study. It is the TAC’s understanding that the FCC now fully supports the objectives of the Noise Study proposal, and recommends that the TAC select a means of financing the activity which is independent of the FCC budget. The discussion thus centered around funding options. 

5.21 Funding Options for Study

Ms. Rebecca Dorch of the FCC reviewed some of the funding and implementation options available to the TAC. With respect to funding, it is apparently perfectly acceptable under FACA (Federal Advisory Committee Act) rules for organizations which have TAC members to donate money to a fund for the purpose of supporting the desired study. (See annex 2 for a pointer to FACA information). At the time of the writing of this report, the issue of whether or not money could be solicited from or accepted from organizations which did not employ TAC members was a matter of active consideration with no final determination available. It was understood that for the results of studies such as the one proposed to have maximum impact, it was critical that there be no suggestion that the results were tainted by virtue of the funding source. To achieve this result, Ms. Dorch described three scenarios for implementing the study after the funding sources were identified:

1) Payments could be made directly to an academic institution. The institution would then be responsible for selecting those who would actually perform the work, and would provide ongoing monitoring of the progress of the activity.

2) The money could be given directly to the Noise Subcommittee, who would then decide how to distribute the money and manage the project. The Subcommittee could be empowered to spend the money in any reasonable way that they saw fit. (It was generally agreed that this was probably the preferred course of action)

3) The money could be structured as a gift to the FCC. If the FCC internally approved acceptance, it would then decide how to disperse the funds and manage the activity.

5.22 Noise environment  - Action Items
· David Farber and Dennis Roberson should work with the FCC attorneys to determine the best way to approach this problem. They might consider approaching the NSF (National Science Foundation) to see if they are interested in being funded to do a peer review of potential project performers.

· In the event that it is determined that it is acceptable to solicit and receive money from TAC nonmembers, Jules Bellisio will propose an open and fair process for reaching other entities who may be interested in supporting the study, remembering that the FCC is not permitted to solicit funds. Potential funding participants could be trade associations, certain parts of the financial community, or an ad-hoc industry grouping put together for just this purpose. 

5.30 Ultrawideband Radio (UWB)

Dewayne Hendricks provided an update on the issues surrounding UWB, noting that on March 21, 2000, the FCC released an NOI  (Notice of Inquiry) on software-defined radios. He noted the following issues associated with an expected Notice of Proposed Rulemaking relative to UWB: 

· Some non-telecommunications UWB applications are expected to get a faster go-ahead

· Extensive testing of interference potential is likely to be required before UWB release

· Operations in some bands may be prohibited or limited, temporarily or permanently

· The FCC is still lacking on-air operational data; much public input is still to be sought

UWB communications is now mostly in 1.0—12.0 GHz range

In 0.1—6.0 GHz:

· 27.1% is federally-controlled (NTIA) spectrum

· 31.6% is civilian-controlled (FCC) spectrum

· 41.3% is shared Civilian/Federal control

In 1.0—10.0 GHz, restricted bands make up 4.5 GHz  (almost one half) of all spectrum.

As a means of moving forward on the UWB issue, it is suggested that we end “unsupported worse-case fear-raising” and best-case “no problem” standoffs. As a means of making UWB generally acceptable, proponents should seriously consider the following stratagems:

· Apply coding

· Avoid critical frequencies (e.g., GPS)

· Use Microwatt (or less) total power, spread widely

· Informally coordinate frequency/space

· Operate indoors only

· Log or register usage

· Select a favorable modulation scheme

· Avoid close proximity

· Shape the overall emissions envelope

· Avoid airborne operation (protect astronomy)

· Notch or filter critical frequencies

· Use directional receive antennas

· Scale the performance (e.g., use more processing gain)

In summary, many possible accommodations (which some believed the proponents of UWB would not want to have put on the table) should now be reconsidered to allow the FCC to quickly authorize some simple non-intrusive UWB operations (e.g., power-limited, indoors, not in GPS band, above 2 GHz, etc.) and get on-air experience with sharing and spectrum overlay.

5.31 Ultrawideband Radio-Action Items

There should be an open discussion of the impact on the viability of the overall UWB concept of the many accommodations outlined above, and the efficacy of those accommodations in addressing the objections to the deployment of UWB.

There are a number of actions associated with evaluating emissions levels for UWB:

· Compare with noise floor, at appropriate distances

· Compare with Class A, B unintentional emission limits

· Compare with permitted out-of-band emissions from high volume products, e.g., PCS (see Chuck Jackson presentation to TAC 12/99)

· Examine link budget—assure  required performance 

· GPS: Compare with – 70 dBm limits for 700 MHz harmonics and Globalstar

· Study prior science, conclusions on effects of aggregation

Nevertheless, even after this work is done, some serious questions will remain that we should be preparing to answer:

· Even after the best possible testing, who will decide what limits are to be imposed? How long will that take?

· What priority should the TAC give to UWB, compared with, e.g., software defined radios and other new technologies?

· How should the TAC noise floor study view UWB?

· Can UWB (a) resolve a perceived general spectrum shortage and (b) meet burgeoning requirements for local-area bandwidth?

· Is undetectable frequency overlay a “new” spectrum asset?

· Can authorization of UWB solve real problems in spectrum management processes?

5.40 Software Defined Radio (SDR)

Kalle Kontson spoke about the spectrum management implications of software defined radios. He referred to Chairman Kennard’s Address to the CTIA: “Wire Less is More” where a move toward a “Spot Market” for spectrum was proposed in the March SDR NOI referred to previously. SDR is a key enabler to allow sharing. The implications of this trend are an increasingly efficient use of spectrum by introducing a real-time spot market capability and handing control to market forces negotiated by the radio. It results in a convergence of E-commerce issues and technical issues in the software. They become inseparable. The NOI draws on TAC Activities and:

· Seeks comment on how SDR will affect:  

· spectrum allocation

· spectrum assignment

· equipment approval

· Solicits information on benefits & challenges

· interoperability, spectrum efficiency, flexible access 

· equipment authorization, interference control

As reported as an action from the last TAC meeting, this group would begin to flesh-out some elements for what might be a set of “Part X” regulations - rules for how SDR should be governed.

· Decision elements for “new technology” rules

· spectrum allocation principles & access policies

· technical/operating “rules” – etiquette-based

· equipment authorization/approval method

· Proposed TAC approach

· review & analyze comparable FCC proceedings

· U-MMW (59-64 GHz), U-NNI,U-PCS, Part 15 …

· consult with SDR forum & other interested parties

· consider cross-disciplinary implications of SDR

· same s/w controls billing, security/authentication, r-f…? 

· submit results to the next TAC meeting (June 2000)

As an illustrative example, we can refer to the unlicensed millimeter wave (MMW) “Policy Framework”. The elements contained therein are:

· Access to entire band (no sub-bands or channel raster)

· Rules should not slow market entry or preclude new technology

· Simplest set of rules is always preferred

· Rules should seek to reduce – not eliminate – interference problems

· Adopt rules as single, comprehensive set that are mandatory for entire band

· Should not allow multiple “spectrum etiquettes” in the band – would create chaos

[these last two rules may not be appropriate for sophisticated SDR devices]

The resulting illustrative Unlicensed MMW Spectrum Etiquette is:

· Limit peak EIRP to 2x permitted average power

· Reduced from 100x limit

· Limit peak power to 500 mW

· Avoids high radiated powers from isotropic antenna

· Limit peak spectral power density

· Controls relationship between NB and WB users

· Require transmitter ID

· Specifies format and method to locate user

· Create 50 MHz coordination channel at band edge to manage use between diverse systems and transmitters

These rules are to make sure one used does not abuse the system, and they create an “exchange floor” for a spot market.

We can envisage three scenarios for SDR demonstrations:

· Use existing bands & rules for a single non-government radio service

· multi-band, multi-air interface – cellular/pcs

· addresses s/w control versus h/w control issues

· Use combination of government & non-government bands & rules for a common interest radio service

· public safety applications

· addresses interoperability and spectrum efficiency issues 

· Use Part “X” Etiquette Rules approach in tbd band to demonstrate dynamic, adaptive use

· nib to existing users, no protection for advanced users

· addresses potential for “open access”, “spot market”

There are a number of alternatives and issues for authorization of equipment:

· Certification

· today’s “norm” for intentional radiators

· detailed test data & info evaluated by FCC/TCB

· Verification

· limited to broadcast, microwave & some Part 15

· self-compliance, “Details On-File”

· Declaration of Conformity

· today’s “norm” for unintentional radiators/computers

· accredited test facility using ANSI procedures

· Manufacturer Ensures Equipment Meets All Applicable FCC Rules, Including:

· Compliance with Part “X” technical and operating rules, etiquette, behavior

·  testing by recognized test facility

· 
“Conformance” testing and verification is very difficult for an SDR dealing in the 
multi-variant spectrum trade-space .Not all possibilities can be tested
5.41 Software Defined Radio-Action Items

· Continue to flesh out some “Part X” (defined above)  content

· Specify some SDR experiment scenarios

· Expand on authorization alternatives

· Focus on defining “conformance”

· Expand on alternatives to auctions

· Track and contribute to FCC NOI

· Determine if we can work with DoD to do experiments

· Send a copy of the  TAC 13 December 1999 Meeting  Report to NTIA

5.42 The “Software Defined Radio Bill of Rights”

In conjunction with the discussion on SDR, Bran Ferren made a crucial observation. As we move into an era of software defined everything, an era where complexity and interaction are beyond the grasp of most people, we need to construct operating principles that are derived from a somewhat higher point of view than we have been considering up ‘til now. By analogy to the Federal Constitution which provides a timeless and robust framework upon which all other laws can be tested, we need a “Bill of Rights” that would be the permanent basis for the governance of all intelligent devices. It would guide the responsibilities, rights and behavior of such devices so as to provide for both freedom of action and respect for the rights of humans and of other like devices.

The notion is that systems are becoming too complex to be designed, programmed, managed, or regulated along traditional lines where all possible modes of operation and outcomes are anticipated and accounted for. We need a set of high-level, overarching principles that describe how sophisticated equipment in conjunction with their human or mechanical users should behave so as to achieve the freedom and the equality of rights we desire. This proposal in effect moves the TAC into the area of “techno-ethics”, and envisages the operating etiquette for devices such as the SDR being a part of a structured hierarchy of protocols with the proposed “Bill of Rights” as the foundation.

Mr. Ferren’s proposal was well received by the TAC, and it was decided that an ad-hoc working subgroup be formed to develop this concept. It was also agreed that interested parties other than TAC members would be welcomed to offer their input to this ad-hoc group. A list of persons who volunteered at the meeting is shown in annex 5. Other people who are interested in participating in this activity should make themselves known to the TAC Executive Director 

5.43 Bill of Rights Initiative - Action Items

· Bran Ferren should coordinate the activities of a new ad-hoc subgroup to begin to develop the principles and philosophy which could form the basis of a “Bill of Rights” for intelligent devices, such as the SDR, as described above.
· Bran Ferren should arrange to have a website for this group
· Persons interested in supporting this activity should contact the TAC Executive Director (jules@research.telcordia.com).
6.0  Report of Interconnection and Network Access  Focus Group and Group Discussion

Marvin Sirbu reported on progress of this focus group. 

There are several white papers in preparation as agreed by the group:

· Internet interconnection

· Interconnection and QoS (Quality of Service)

· Overview of Access and Interconnection Issues

· Interconnection and Feature Interaction

It is becoming increasingly apparent that there is not a consensus that there is an urgent issue that needs to be addressed by this group. Some share the opinion that industry will solve this problem of their own volition. If this is the case, then it would be useful to have a contribution categorically describing industry actions and the projected time line.
6.1  Interconnection and Network Access  - Action Item

· A summary report on the issues of interest for this group should be prepared for the next meeting in anticipation that this could be the final readout for this focus group.

7.0 Report of Access to Telecommunications by Persons with Disabilities Focus Group and Group Discussion 

As a means of accelerating the work of this subgroup, a  different operating approach will be implemented. The Moderator or other members will prepare documents based on the best information and views that can be solicited or elicited from members of the committee or outsiders. These documents will then be released to the subcommittee in outline / draft form, with an evolution plan to expand  the documents to cover all aspects. The Moderator will then bring the documents to a vote in the subcommittee and committee for decision on when ready to submit to FCC - or to table.

Three types of document deliverables with procedures are currently envisaged:

7.1 Issues and Options Papers – Operational Steps
1) For each issue, issues papers would include:

a. Overview of issue

b. Both (or all) sides of issue

c. Options

d. Possibly one or more recommendations based on the options.


2) Write then cycle the paper through the subcommittee, then the full committee

a. Refine

b. Add comments section (only if needed)


3) TAC decides to either put document into the record or discard

Example Issues and Topics:

· Technology supplantation

· Case where rules are attached to particular technologies then technologies change-e.g.,IP telephony

· Network based interfaces

· Distributed interfaces

· TTY (Teletypewriter) migration

· Self calls via TRS (Telephone Relay Service  -  where the operator has a TTY which

allows a person with a TTY to call a person who talks/hears, and vice versa)

· Text messaging vs TTY (Emergency 911,  TRS)

· Network & carrier responsibilities to facilitate solutions-e.g., Lucent solution to TTY 

· Subcomponent responsibilities

· Dealer level system integration

· Cross-modal transformations (speech to text)

· Sign language TRS 

· Video description services for video conferencing

7.2. Awareness Points Documents
These are targeted toward designers to make them aware of potential areas where access could be compromised as a result of a new technology development. They consist of short items with references to fuller information. The ideas for these items are gathered from: 

· the Issues and Options papers, 

· from members of the subcommittee 

· listserv or any other source

· Write-ups could be drafted by NIDRR (National Institute on Disability and Rehabilitation Research Telecommunication Rehab Engineering Research Center Staff  (Trace Center & Gallaudet)

· The items should be run through the subcommittee then full committee for refinement 

· If final document is approved it will be then passed on to the FCC for their use.  (also disseminated through whatever other channels would be useful)

Examples of Awareness Point Topics:
· Compression

· TTY Compatibility

· TTY Migration

· Speech 

· (Hard of Hearing and Impaired Speech)

· Caption (stripping in compression)

· Past Barriers - by disability

· Assistive Device Function and Trends

· Targeted future functionality (AT- Assistive Technology -or Standard Product)

7.3  Future Scenarios

· Captioned Telephony

· Silent Communication Features

· TTY – Sign Language – Speech  Teleconferencing

· Assistant on Demand

· Home based Assistants

· Window to the World 

7.40 A Technology Supplantation Issue for Discussion
What are the issues and what should the FCC’s position be when one technology supplants another for a function? As an example, consider the case of IP-telephony. With this emerging technology, voice telephones communicate with each other using the IP network for some or all of the transport. Voice to IP conversion occurs either at the customer’s personal computer or at some gateway within the network. Calls can be entirely IP based and completely outside of the public switched network, or can completed as partially IP and partially conventional technology. This engenders the following questions:

· Should the different phones in this network operate under different regulations?

· Should the same phones be under different regulations depending on who they call?

· As things move to all C-E (Consumer Electronics), 

· Should the access rules of some phones disappear?

· Should the access charges, etc  disappear?

7.41 Summary of Key Consumer and Industry Points Regarding IP Telephony – A Set of Viewpoints as May be Representative of a Consumer

· Telephony is telecommunication regardless of whether it is transmitted by wire, microwave, satellite, or fiber optic and regardless of the transport technology used. (Note: One group (AFB-American Foundation for the Blind) felt that any telecommunication should be covered including email.)

· If IP telephony is telecom, then access charges will be distributed across more entities.

· If IP telephony is not telecom then current phone companies will face an increased cost burden. This could cause an uneven playing field for older telephony industries since not all telephony providers would need to follow the same rules. 

· If IP Telephony is not covered as telephony then, as technology advances, access could slip away.   People need to be able to telecommunicate using the same new technologies as they emerge as everyone else (and as they replace the older)

· The Internet used for information technology should not be confused with the Internet as a pipeline for telecommunication services.

Some problem areas:      

· Accessibility of IP telephony CPE ( Customer Premises Equipment) (incl. software) today by people with physical, hearing and visual disabilities.

· TTY garbling by carrier’s low cost compression

· Employees of companies and travelers not always having a choice of phone system.  (also rural?)

· Access must be addressed at the time of initial development and deployment or costs are likely to be too high (for retrofit or redesign).  Must start now while technologies are under development and malleable.

Voluntary efforts that do exist:

1) are driven by 255 and other regulations

2) might not continue if regulatory pressure were removed (or they would greatly decrease)   

and

· only address some products and not all products or types
(for every example of an accessible product there are many more of the non-accessible variety)

· Standards do not necessarily result in implementation. 

· Access standards exist that are not implemented widely or at all unless required.  V.18 is one example

· Market forces have not solved the problem in the past (apparently almost nothing was done by anyone prior to 255)

7.42 Summary of Key Consumer and Industry Points Regarding IP Telephony – A Set of Viewpoints as May be Representative of the Industry

· IP telephony is Information Technology, not telecommunication and the threshold for ancillary jurisdiction (“critical” or “essential”) is not present at this time

· There would be unknown effects if one interpreted IP-telephony as ordinary telephony. (e.g. Access charges, universal service and tariffing policies etc.) ( Note: In contrast - one Carrier (MCI) felt that “the revenue base [to fund all federal subsidy programs] may begin to decline unless the Commission concludes that telecommunications offered over IP networks is a telecommunication service.   Moreover, failing to do so could give carriers such as Level 3 and Quest an unfair competitive advantage in the market for IP based services.”)

· The FCC’s hands-off approach to the Internet has lead to great progress and benefits to consumers.

· Problems are hypothetical – do not exist yet

· Usage is small and there are alternatives [current/older telephony technologies] available for those that have problems

· It is premature to provide regulations until such time as access problems are documented and IP telephony technology is widely deployed (in widespread use).

· No need for regulation - Voluntary efforts already underway (e.g. development of standards like V.18, H.323, packet cable specs, etc)

· A lot of standards work is going on.

·  Regulations should wait for standards

· Most access issues have benefits for others.   Market forces will take care of this

· There should be a separate rulemaking for this area – and it should be done soon

7.50 Access to Telecommunications by Persons with Disabilities - Action Items
As described above, this subgroup has proposed a number of deliverables and a course of action. In the words of the Moderator it will “Charge forward within the subcommittee and use the subcommittee and committee to check and balance where needed before release”.

7.51 Timeline for Work

Week of:
· April   3 – Teleconference – “Topics and Harvesting”

· April 14 – Distribution of first “Issue and Options” paper

· April 17 – Teleconference –  Review of Paper  + New Topics + Topic List

· April 24 – Distribution of Rough notes for Top Topics

· May    8 – Teleconference

· May  15 – Distribution of Next Paper for review

· May  22 -  Teleconference

8.0 Discussion of New Work Items

There was an open discussion of items which could potentially be considered by the TAC in the future. Some of the suggestions were contributed by members of the public audience. No attempt was made to prioritize the topics. Some of the items are reported here:

· What does universal access imply when there are many competing alternatives? What if dissimilar services are offered which ultimately fulfill the same function?

· There is an exponential growth in the complexity of systems and networks. What does this mean for the way such entities are governed?

· As the model of how communications systems are assembled moves by analogy from a highly structured “cathedral”-like design to something more akin to the way a bazaar operates, how can we propose an overarching philosophy for a regulatory structure?

· Spectrum usage varies by area. Should we take this into account by, for instance, reallocating the television UHF spectrum to a different service  set but just in rural areas?
· What rules should apply when self-organizing ad-hoc networks begin to compete with certificated services?
· Is overcrowding in the unlicensed bands a developing issue? What sort of management can be contemplated?
· What, if any, might be appropriate regulation for the 90+ GHz band?

· Should requirements be placed on receivers to make them more immune to interference?

· As we move to a SDR environment, will we need regulations to prevent the total received energy from exceeding the dynamic range of receivers?

· Since systems designed for the rural environment are the basis of a significant export market, should this be taken into account in FCC policy?

· What should be the lifetime of a type-approved device? Are we obligated to allow their use indefinitely?

9.0 Going Forward

Each focus group leader should summarize the action items as they see them for their group, and specific actions should be assigned as an individual responsibility to persons in the group for reporting at the next meeting.

The next scheduled formal TAC meeting is June 28,2000. Meetings have also been scheduled for September 27,2000, and December 6, 2000. 

Annex 1: Meeting Videotape


A VHS videotape of the March 24,2000 meeting serves as a set of comprehensive minutes of that meeting. Copies of the tape can be obtained from the Commission's contracted copier, In Focus. They may be reached by phone at:

703.843.0100 ext. 2278

Annex 2: FCC staff
FCC staff  available to address questions from the TAC:


Contact David Farber as the DFO.  With respect to specific Federal Advisory Committee Act (FACA)  questions, a  resident expert is FCC attorney:


Paula Silberthau, at:    PSILBERT@fcc.gov 





Phone      202-418-1874

Additional FACA information is at the Office of Government Policy  web page at:


http://www.policyworks.gov
Annex 3:Letter from Chairman Kennard

Federal Communications Commission   

March 23,2000

To:

Members of the Technological Advisory Council

From:

Chairman, William E. Kennard


I am very pleased to welcome you back to the FCC once again for the TAC's 

fourth meeting.  Although I am out of town today, I want to let you know that I am 

extremely grateful for the guidance the TAC has provided the Commission to date. 

Under the able leadership of Chairman Bob Lucky, you have made valuable contributions 

to the Commission's understanding of the very difficult spectrum, accessibility and

network issues that are before this agency.  The Commission's unanimous vote last week

to undertake an inquiry into the implications of Software Defined Radios for our rules

and policies is testament to the impact you have had.  I also support the recommendations

the TAC has made to increase our understanding of the current radio noise environment.

I look forward to gaining more insight from the TAC on these and other issues in the 

coming months.


Thank you for your time and efforts in this important work.

Annex 4: Letter to Chairman Kennard 
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Telcordia Technologies, Inc.

331 Newman Springs Road

Red Bank, NJ 07701-5699

January 7, 2000

The Honorable William E. Kennard
Chairman
Federal Communications Commission
445 12th Street, SW
Washington, DC 20554

Dear Mr. Chairman:
In April of this year, the FCC formed the Technological Advisory Council (TAC) to provide technical advice to help the Commission stay abreast of innovations and new developments in the communications industry.  The FCC asked the Council to assess and report to the Commission the current state of knowledge on electromagnetic noise levels and the effects of such noise on the reliability of existing and future communications systems; to suggest whether the FCC should pay closer attention to electromagnetic noise in formulating its policies; and to recommend technical approaches for obtaining sufficient information on noise levels.  This mandate was given to the Council’s Spectrum Management Focus Group, Chaired by Charles L. Jackson.

On December 13, 1999, the TAC met at the FCC’s offices in Washington, D.C. and considered as part of its agenda a presentation made by Dennis Roberson, Chief Technology Officer of Motorola, reflecting the work and discussion of the Spectrum Working Group on the noise issue.  That presentation, which is available at http://www.jacksons.net/tac/Noise Floor Presentation 20Dec 99.pdf first described how the proliferation of advanced electronic devices might create harmful changes in the noise environment.  Second, the presentation established that there is a significant lack of understanding of the current and potential impacts of these changes.  Finally, the presentation described a research project aimed at developing and disseminating the knowledge needed for the FCC and industry to make informed decisions regarding regulation and product design in the near future. After a thorough discussion of the rationale and benefits of this proposal, the TAC, by the unanimous vote of all members present , recommended that the FCC, by itself or in conjunction with other entities such as NTIA or the TAC, undertake or support a study on electronic noise consisting of two major parts:


1 Develop a report based on existing information in the literature and from government agencies and industry to provide a consistent and comprehensive base of knowledge on the current noise environment.


2 Develop simulation tools and models of noise sources that enable the evaluation of the future noise environment. Noise models should be developed for major current sources of noise and sources that may be significant in the future. The noise models and models of communications systems should then be incorporated into simulations that will evaluate the impact of the noise sources on communications systems.

The TAC believes that this issue is one of urgency and importance to the Commission and the American public for many reasons including:

· The rapid growth of mobile communications such as cellular and PCS,

· The expanding use of short range wireless systems such as wireless local area networks in the home and office, and

· The combination of improvements in the performance of personal electronics and the widespread use of these systems.  

The expanding use of wireless increases the economic and social impacts of harmful changes in the noise level.  The expanding use of high-performance electronics, including modern wireless systems, expands the potential for the creation of harmful electromagnetic noise.  

Consider wireless.  There are currently 300 million cellular subscribers worldwide with that number expected to grow to more than one billion by 2003.   Many expect that the majority of people in developed countries will have their own wireless phone within a few years.  

Short-range wireless technologies are expected to result in a large increase in radiating electronic devices.  Personal area networks are expected to become ubiquitous as they are incorporated into cell phones and other devices.  Wireless local area networks are also beginning to emerge and will be deployed in homes, businesses, malls, and airports in large numbers. Mobile location technologies are beginning to be deployed and are expected to become ubiquitous.  Wireless sensors are being deployed in areas such as stores to easily identify merchandise and are expected to grow into mass-market items as the technology matures. 

Computers now perform at levels unheard of a few years ago.  The fastest bus clock speeds (one measure of the likely bandwidth covered by electromagnetic noise from computers) have increased 50-fold since the introduction of the IBM PC.  Today, you can buy computers with graphics buses running in excess of 200 MHz.  In addition, a multitude of portable electronic devices, such as organizers, games and entertainment devices, that will also impact the noise environment have appeared on the market.  We expect both their numbers and their ability to create electromagnetic noise at higher frequencies to increase.

The TAC foresees that we could potentially be entering a period of rapid degradation of the noise environment. Such degradation would  reduce our ability to meet the communications needs of the country.  The principal negative impacts are likely to be reductions in the performance or reliability of wireless systems or increases in their costs.  It would be premature to offer specific economic estimates of the potential costs.  But, we can gain some rough insight.  The capital investment in wireless service industries in the United States is about $100 billion.  One can easily envision increases in the noise floor raising the cost to perform the function served by this capital plant by few percent.  

Data on the level and the changes of the noise environment is sorely lacking, however, as neither the FCC nor industry has tracked recent noise growth nor modeled how it will increase in the future.  The study proposed will be the first step in giving the Commission the information it needs to plan for this threat to the reliability and affordability of communications systems and it is the unanimous view of the TAC that it be made a high priority for the Commission.  It is specifically hoped that means may be found to fund the literature portion of this study early in the calendar year.  We believe that such a literature study should be relatively inexpensive, with costs in the neighborhood of $100,000, which are quite small relative to the stakes involved.    A decisive funding decision would be a source of great encouragement to the TAC on this its first formal proposal for action. 

Sincerely,
/s/

Dr. Robert W. Lucky
Chairman

FCC Technological Advisory Council
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Intelligent Device Bill of Rights ad-hoc working group  (Bran Ferren, Moderator)
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