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SUMMARY

The requests by three state public utility commissions and the Rural Utilities

Service (RUS) to expand the definition of "voice grade access" in the Commission's

universal service definition should be denied. The attempts to obtain greater access to the

Internet by rural customers of the public telephone network through increasing the

frequency range is misdirected from a procedural, technical and public policy basis.

The definition of universal service can only be changed through the procedures

set forth in Section 254 of the Communications Act, which requires obtaining

recommendations from the Joint Board on Universal Service after notice and opportunity

for public comment. That procedure has not been followed here.

Petitioners' attempts to specify voice grade bandwidth for Internet access are

technically deficient. Analog frequency response specifications are only one of a number

of factors that affect the data speed that modems can achieve when applied to voice grade

facilities. Others include attenuation loss, induced noise, and AID conversions.

Furthermore, different modems respond differently to different forms of robbed bit

signaling.

If a universal service standard expands the bandwidth beyond that embodied in

the Commission's current definition, it could expose carriers and customers to significant

new costs and time delays required to design and implement equipment that would

conform to the new standard. Furthermore, it is very likely that increases in bandwidth

advocated by the petitioners would not have any noticeable effect on data rates

experienced by customers.



The transmission of data over voice grade circuits is an inherently inefficient

process in the first instance. It has reached its current level of performance because of

efforts to utilize existing voice circuits to the maximum capability possible. USTA

believes that there is need to continue to make the best use of voice grade circuits well

into the future. However, we must keep in perspective the fact that, even in virtually

ideal conditions, data rates rarely exceed 52 Kbps for data channels that pass through

loop circuits designed for voice service. We believe that the Commission should provide

incentives to encourage the industry to move to newer technologies in order to provide

consumers access to advanced services that will provide data rates greater than those

achievable using voice grade loop transmission. The industry is continuing to upgrade its

loops to provide the highest degrees of service available using currently available

technology. This can be done within or outside the context of the definition of

universal service. If the Commission determines to pursue this as part of the universal

service definition, it must do so within the process prescribed in Section 254 of the Act.
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The United States Telecom Association (USTA)! hereby submits its comments in

response to the Commission's Public Notice2 seeking comment on requests by three state

commissions and the Rural Utilities Service (RUS) to expand the definition of "voice

grade access" in Section 54.101 ofthe Commission's rules.3 The requests were made

nearly two years ago in the form of separate petitions for reconsideration of the

Commission's Fourth Order on Reconsideration in the above-captioned proceedings4

filed by the state commissions5 and an ex parte presentation made by RUS.

I The United States Telecom Association, formerly the United States Telephone Association, is
the nation's oldest trade organization for the local exchange carrier industry. USTA represents more than
1200 telecommunications companies worldwide that provide a full array of voice, data and video services
over wireline and wireless networks. USTA members support the concept of universal service and are
leaders in the deployment of advanced telecommunications capabilities to American and international
markets.

2 Common Carrier Bureau Seeks Comment on Requests to Redefine" Voice Grade Access" for
Purposes ofFederal Universal Service Support, DA 99-2985, released December 22, 1999 (Public Notice).

347 C.F.R. §54.101.
4 Federal-State Joint Board on Universal Service, Access Charge Reform. Price Cap Performance

Reviewfor Local Exchange Carriers, Transport Rate Structure and Pricing. End User Common Line



The state commissions and RUS seek an expansion of the bandwidth requirement

for voice grade access from the current frequency range of 300 to 3,000 Hertz (Hz) to a

minimum of200 Hz or 300 Hz to 3,400 Hz or 3,500 Hz. The stated objective of this

request is to ensure that rural customers of the public telephone network using 28.8

kilobits per second (kbps) modems6 to access the Internet and other information services

can achieve data transmission speeds reasonably comparable to those achieved by non-

rural customers using 28.8 kbps modems. A carrier must offer service that complies

with the definition of "voice grade access" found in Section 54.101 of the rules in order

to qualify for universal service support.

The Commission's Common Carrier Bureau seeks comment on the requests to

expand the definition of "voice grade access," including the technical issues focusing on

the relationship of bandwidth with other factors affecting the speed of operation for

modems, how a change in the definition would affect carrier eligibility for universal

service support, and the financial impact that a changed definition would have on

earners.

USTA is opposed to the requests of the state commissions and RUS for

procedural, technical and public policy reasons. They are more fully set forth below.

I. The Definition of Universal Service Cannot be Changed Without Following
Statutory Procedures, Including Referral to the Joint Board.

The state commissions and RUS are seeking to change a critical element of the

definition of universal service found in Section 54.101 ofthe rules. This definition was

Charge, Fourth Order on Reconsideration, CC Docket No. 96-45, Report and Order, CC Docket Nos. 96­
45, 96-262, 94-1, 91-213, 95-72, 13 FCC Rcd 5318 (1997) (Fourth Reconsideration Order).

5 The commissions filing petitions for reconsideration were the North Dakota Public Service
Commission, the South Dakota Public Utilities Commission, and the Washington Utilities Commission.

6 We believe this refers to the earlier version of the V.34 standard. See n.16, infra.
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adopted pursuant to the procedure set forth in Section 254(a) of the Communications Act

of 1934, as amended (the Act).7 That provision required the Commission to institute a

Federal-State Joint Board on Universal Service that would recommend changes to federal

universal service regulations, including the definition of universal service. That

provision also specifically called for the Joint Board to make recommendations to the

Commission after notice and opportunity for public comment, which is in accordance

with Section 410 of the Act and Section 11 of the Administrative Procedures Act. That

process was followed and yielded the current definition of universal service which is for

voice grade service.

If the Commission is to entertain any changes in the definition for universal

service embodied in Section 54.101 of its rules, it must follow the procedures set forth in

Section 254 of the Act. That provision is replete with requirements that the definition of

universal service be adopted and modified only after the Joint Board fully considers the

proposal after notice and opportunity for public comment. Specifically, Section

254(a)(2) provides for subsequent recommendations from any Joint Board on universal

service, after the initial definition of universal service is established, to be completed

within one year after the Commission receives such recommendations. Also, Section

254(c)(l) repeats the process including the involvement of the Joint Board by listing

certain elements to be considered in determining a definition of universal service.

Furthermore, Section 254(c)(2) addresses alterations and modifications by stating "The

Joint Board may, from time to time, recommend to the Commission modifications in the

definition of the services that are supported by Federal universal service support

mechanisms."

7 47 U.S.c. §254(a).
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These repeated references to the process of establishing and modifying the

definition of universal service make it clear that the proper statutory process is for the

Joint Board to make recommendations to the Commission only after notice and

opportunity for public comment. The request by the state commissions and RUS is a

blatant attempt to end-run this statutory process that cannot withstand legal scrutiny. The

Commission must reject the requests and involve the Joint Board in any attempts to

expand the definition of universal service.

It should also be noted that the petitioners are seeking to introduce a whole new

service capability-access to the Internet and other information services-to the existing

voice definition of universal service. This clearly warrants full consideration by the Joint

Board and the public.

II. Petitioners' Proposals to Specify Voice Grade Bandwidth for Internet Access
are Technically Deficient.

As stated above, the state commissions and RUS are attempting to include the

technical capability to access the Internet and other information services as part of the

universal service support definition by expanding the frequency range for voice grade

access. A number of significant technical deficiencies exist with this approach.

The specification of frequency range in the definition of voice grade access in

Section 54.101 is incomplete in that no specific standard is stated that provides certainty

as to when a given circuit could be said to meet the requirement. 8 Because practical

measurements of facilities involve multiple elements, each element must exceed the

engineering requirement for the combination to be compliant. Furthermore, there cannot

8 An example of such a standard is that, in order to meet the requirement, the attenuation at 3,000
Hz must not exceed the attenuation at a reference frequency by more than a specific loss expressed in
decibels.
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be certainty as to the number or type of elements that will be involved in any specific

circuit. The effect of this uncertainty is that designers and equipment manufacturers

must build in sufficient margins of performance to ensure that any circuit that may be

subjected to measurement will clearly meet the specified performance minimum

requirement. An example is the attenuation loss in the LSSGR TR-NWT-000507, Issue

5, December 1993, Table 7.7-4, which specifies a maximum loss at 3400 Hz of 3.0 dB.

The result of this situation over many years of modernization is that the frequency

response of the network has been gradually increasing and, in our judgment, it would

now be rare to encounter a facility that did not have 3200 Hz of frequency response; most

modem facilities will have usable frequency response well beyond that. The effect of

increasing the upper frequency limit would have the effect of forcing manufacturers to

redesign virtually every element of the equipment used in the network to build in the

margins necessary to meet any new standard. Redesign and deployment of equipment in

the network to meet an expanded requirement would be extremely costly.

A. Data Throughput is Dependent on Many Factors Other Than Analog
Frequency Bandwidth.

The issue of the viability of using a specification of analog transmission

bandwidth as a surrogate to ensure certain minimum levels of data transmission has been

considered by the Commission before. The Common Carrier Bureau itself recognizes

that fact in the Public Notice, where it states, "Although bandwidth affects the speed at

which modems operate, modem performance is a function of several factors, only one of

which is bandwidth. In that regard, we invite commenters to identify factors other than

bandwidth that affect modem performance in rural and non-rural areas."
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Clearly, analog bandwidth is a factor in the ability of a voicegrade circuit to

handle data-but it is one of many. We realize that it would be convenient if it were

possible to discover some simple way to specify a parameter or set of parameters that

could be applied to a voice circuit to ensure its data carrying capacity. The Common

Carrier Bureau itself recognizes in the Public Notice that petitioners are not asking for a

change that has anything to do with the ability of a subscriber loop to effectively transmit

voice, where it states, "They do not suggest that the 300 Hz to 3,000 Hz frequency range

specified in the Commission's rules is insufficient to ensure appropriate quality of voice

transmission over the public switched telephone network."

B. Factors Other Than Frequency Response that Affect the Data
Handling Capability of a Loop

1. Attenuation Loss

In a carrier system, attenuation loss is determined by the design of the system, and

attenuation loss across the voice range tends to be quite constant until the cutoff

frequency is reached. At that point, the response cuts off very rapidly.

Attenuation loss of a physical loop circuit is determined by the amount of signal

loss due to the distributed resistance and capacitive effects of twisted copper wires. In

physical circuits, the attenuation rises with distance, and the high frequency loss increases

more rapidly than at lower frequencies. As length increases, the loss increases, and the

disparity in loss between high frequencies and lower frequencies also increases. In

loaded physical plant, the insertion of load coils creates a low pass filter, with quite

constant loss below the cutoff frequency. Above the cutoff frequency (about 3200 Hz for

H-88 loading), the useful response falls off quite rapidly.

6



In the setup sequence, voiceband modems have the capability to make

adjustments in order to compensate for varying degrees ofloss. For very long physical

loops with increasing loss, the signal level at the receiving end decreases as the transmit

modem exhausts its ability to compensate by increasing the transmit level. As a result, as

the loss increases beyond the point at which compensation is available, the receive level

drops and the data rate decreases. In physical cable, as frequency increases, the disparity

ofloss between high and lower frequencies also increases.9

The Bellcore Report also provides a significant amount of data on test loops and

experienced data rates. This shows that experienced data rates with unloaded cables

having losses as low as 11.4 dB at 1004 Hz and only one digital conversion and no

bridged tap resulted in received data rates of 26.4 Kbps.10 In some cases, decreased rates

have been observed with extremely short loops because of near end echo. 11

2. Induced Noise
Induced noise in a circuit can interfere with the receiver's capability to correctly

distinguish the signal that is intended to be received from extraneous noise which

contains no information. 12

9 "It has been observed that most V.34 modems need a level of--40 dBm at the high end of the
bandwidth to set the symbol rate and bit rate. For example, if a modem registers a level of --42 dBm at
3400 Hz, it would select a symbol rate of 3200 and use the lower center frequency of 1829 Hz. The data
rate would be set at 26.4 Kbps if all other parameters were adequate." Bellcore Memorandum Abstract
Number TM-25704, "Guidelines for High Speed Analog Data Transmission in the Switched Network,"
December 1996, § 3.2 "Receive Level (Carrier Detect)" (Bellcore Report).

IOBellcore Report, § 5.3.2 "Local Cable Tests."
II"Performance was sometimes improved by adding additional loss to the loop. The underlying

factor was poor return loss and some modems could not cancel out the near end echo that was produced.
The modems would interpret the echo as noise and adjust the data rate down to compensate." Bellcore
Report, §4 "Local Observations."

12 "Signal-to-noise Ratio (SNR) was the parameter that was needed to be met. The lower limit that
has been quoted is 32 to 34 dB. This is the lowest SNR needed to be able to connect at 28.8 Kbps on V.34
modems." Bellcore Report, § 3.3 "Noise Requirement."
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3. AID Conversions

Testing and field experience clearly show the effect of the number of conversions

from analog to digital and vice versa in the signal path. In the Bellcore report, it is shown

that the data rate is affected adversely as the number of D/A conversions increases.

"As seen in the table, one digital conversion resulted in a maximum connect rate

of 28.8 Kbps. However, there was either no loop attached or a very short loop was

present. The result was little frequency roBoff at the high end. When an additional

conversion is present, the data rate drops in both directions. There is no additional effect

with loop length until after the 9 Kft section is reached. The level at 3604 Hz starts to get

closer to the -40 dBm point at 9 Kft and at 12 Kft, it is close enough to it that the data

rate goes down another level."l3

In actual measurements made in the facilities of a USTA member company,14 it

can be shown that in cases of carrier systems that are double-ended (two D/A

conversions), data rates of21.6 Kbps and 26.4 Kbps are experienced using V.90 modems.

On other facilities having the same voice frequency response and only one D/A

conversion, data rates in the mid 40s and higher were measured. In both cases, the

manufacturer's specifications and measurements made on the circuits verify voiceband

frequency response to 3400 Hz. On other facilities having comparable voice frequency

response and only one 0/A conversion, data rates in the mid 40s and higher were

measured.

13 Bellcore Report, § 5.3.1 "Test Results with PCM Conversions."
14 MCT Telecom, Contoocook, New Hampshire.
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C. Different Modems Respond Differently to Different forms of Robbed
Bit Signaling.

Robbed bit signaling (RBS) is commonly used in digital loop carrier systems in

order to convey supervision information. The V.90 standard requires that compliant

modems compensate for the presence ofRBS. The data speed that a modem can support

can vary considerably depending on the type of integrated interface used between the

digital switch and the carrier system and how the service is programmed into the digital

switch, both of which affect the RBS pattern used and the method used by the modem

manufacturer to compensate for RBS. 15

D. Interconnection Methods Used by Internet Service Providers

The Internet Service Provider (lSP) has options to exercise in the method of

connection it utilizes at the central office. In any modem connection at the customer end,

in the downstream direction there must always be one digital to analog conversion. If the

ISP connection at the central office also involves a DIA conversion, that makes two

conversions in the transmission path. In the training sequence, they will be detected and

the V.90 will revert to V.34 operation. In order to permit V.90 modems to operate at

speeds above the V.34 level, direct digital connections must be used at the central office.

As can be seen from the Bellcore test data, other impairments reduce the actual speed

below the maximum V.34 rate, 28.8 Kbps.16

15 Memorandum from Frank Tuhy, Next Level Communications to Paul Hart, USTA dated
January 8, 2000.

16 Since the Bellcore report was done, a later version ofV.34 (February 1998) was adopted that
provides for operation at a maximum rate of 33.6 Kbps. Within the conditions stated in the Bellcore
Report. we believe those results continue to be valid.
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E. The Characterization of Networks in the RUS Petition is
Oversimplified and is not an Appropriate Basis for Regulatory
Action.

The RUS petition stated that "Short urban and suburban loops inherently have a

wide voice bandwidth. Most urban and suburban loops do not require loop treatment

which restricts bandwidth." We note that the engineering options available apply to

circuits with certain physical characteristics and not to forms of labeling such as "urban"

or "suburban." The issue is whether a measure of analog frequency response is a useful

surrogate for ensuring specific levels of data performance. We believe that it is not and

request that the Commission affirm that conclusion.

III. Conclusions

The information presented above verifies that analog frequency response

specifications are but one of the factors that affect the data speed that modems can

achieve when applied to voice grade telecommunications facilities. Adoption of any

universal service standard requiring greater bandwidth could expose carriers and

customers alike to significant new costs as well as time delays required to design and

implement equipment that would conform to a new standard. It is very likely that any

additional bandwidth that might result would not have any noticeable effect on data rates

experienced by customers.

The transmission of data over voice grade circuits is an inherently inefficient

process in the first instance. It has reached its current level of performance because of a

remarkable effort to utilize existing voice circuits to the maximum capability possible.

USTA believes that there is need to continue to make the best use of voice grade circuits

well into the future. However, we must keep in perspective the fact that, even in virtually
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ideal conditions, for data channels that pass through loop circuits designed for voice

service, data rates rarely exceed 52 Kbps. We believe that the Commission should

provide incentives to encourage the industry to move to newer technologies in order to

provide consumers access to advanced services that will provide data rates much greater

than those achievable using voice grade loop transmission. The industry is continuing to

upgrade its loops to provide the highest degrees of service available using currently

available technology. This can be done within or outside the context of the definition

of universal service. If the Commission determines to pursue this as part of the universal

service definition, it must do so within the process prescribed in Section 254 of the Act.

USTA strongly urges the Common Carrier Bureau to reject the requests of the

three state commissions and RUS to expand the definition of voice grade access as a

major component of the universal service definition for the procedural and technical

reasons stated above.

Respectfully submitted,

UNITED STATES TELECOM ASSOCIATION

Its Attorneys:

January 19, 2000

~~By~:
/
Lawrence E. Sarjeant
Linda L. Kent
Keith Townsend
John W. Hunter
Julie L. Rones

1401 H Street, N.W.
Suite 600
Washington, D.C. 20005
(202) 326-7375
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Legislative Office Building
Suite 422
Albany, NY 12248

Phil ip L. Verveer
Brian A. Finley
Willkie Farr & Gallagher
Three Lafayette Centre
115521 st Street, NW
Washington, DC 20036

Edward H. Salmon
State of New Jersey Board of Public Utilities
CN-350
Trenton, NJ 08625

Nancy Zussy
Washington State Library
P.O. Box 42460
Olympia, WA 98504

Virginia J. Taylor
Richard A. Elbrecht
California Department of Consumer Affairs
400 R Street
Suite 3090
Sacramento, CA 95814

William B. Hill
Keystone-Arthur Telephone Company
P.O. Box 240
Keystone, NE 69144

John E. Cawthorne
National Urban League
106 Campion Hall
Boston College
Chestnut Hill, MA 02146

Stuart Blake
Kinko, Inc..
World Headquarters
255 West Stanley Avenue
Ventura, CA 93002



Ellis Jacobs
Legal Aid Society of Dayton
333 West First Street
Suite 500
Dayton, OH 45402

Jeffrey P. Johnson
Library of Michigan
717 W. Allegan Street
Lansing, MI 48909

Kevin Starr
California State Library
Library Court Building
P.O. Box 942837
Sacramento, CA 9423 7

William J. Tobin
Early Childhood Development Center Legislative
Coalition
3612 Bent Branch Court
Falls Church, VA 22041

Fiona Branton
Information Technology Industry Council
1250 Eye Street, NW
Washington, DC 20005

P. Kenneth Komoski
The L1NCT Coalition
466 Pleasant Street
Melrose, MA 02176

Mary Ellen Emmons
Alaska Library Association
P.O. Box 81084
Fairbanks, AK 99708

Gary Meissner
Oakland Unified School District
1025 Second Avenue
Oakland, CA 94606

Dennis L. Bybee
International Society for Technology in Education
USA National Office
P.O. Box 4437
Alexandria, VA 22303

Laura L. Wilson
Florida Cable Telecommunications Association
310 North Monroe Street
Tallahassee, FL 32301

Patrice McDermott
Information Policy Analyst
OMB WATCH
1742 Connecticut Avenue, NW
Washington, DC 20009

Alison M. Hughes
The University of Arizona Health Sciences Center
2501 East Elm Street
Tucson, AZ 85716

David J. Strom
American Federation of Teachers
555 New Jersey Avenue, NW
Washington, DC 20001

Missouri State Library
P.O. Box 387
Jefferson City, MO 65102



Robert C. Heterick, Jr.
Educom
1112 16th Street, NW
Suite 600
Washington, DC 20036

B. Robert Piller
Gerald A. Norlander
Public Utility Law Project of New York, Inc..
90 State Street
Suite 601
Albany, NY 12207

Jeffrey C. Ogden
Merit Network
4251 Plymouth Road
Ann Arbor, MI 48105

Ronald L. Plesser
james H. Halpert
Mark j. O'Connor
Piper & Marbury, LLP
1200 19th Street, NW - Seventh Floor
Washington, DC 20036

Richard W. Riley
U.s. Secretary of Education
600 Independence Avenue, SW
Washington, DC 20202

joseph A. Spagnolo
Illinois State Board of Education
100 N. First St.
Springfield, IL 62777

Ray Taylor
Association of Community College Trustees
1740 N Street, NW
Washington, DC 20036

Robert Bacher
Wisconsin Department of Public Instruction
125 South Webster Street
Madison, WI 53702

Benjamin Perez
Gerald M. Zuckerman
Mark J. Becker
Abacus Communications Co.
1801 Columbia Road, NW - Suite 101
Washington, DC 20009

Tom Udall
Richard Weiner
New Mexico Attorney General's Office
P.O. Box Drawer 1508
Santa Fe, NM 87504

Carol C. Henderson
American Library Association
1301 Pennsylvania Avenue, NW
Suite 403
Washington, DC 20004

David Price
California Library Association
717 K Street
Suite 300
Sacramento, CA 95814

David Pierce
American Association of Community College
One Dupont Circle, NW
Suite 410
Washington, DC 20036

Martin Avery
Navajo Nation
1101 17th Street, NW
Suite 250
Washington, DC 20036



J.D. Williams
Cheyenne River Sioux Telephone Authority
100 Main Street
Eagle Butte, SD 57625

Ronald K. Greenhalgh
National Rural Electric Cooperative Association
4301 Wilson Boulevard
Arl ington, VA 22203

Anne Wendler
Lincoln Trail Libraries System
1724 W. Interstate Drive
Champaign, IL 61821

Donald L. Howell, II
Idaho PUC
P.O. Box 83720
Boise, ID 83720

U.S. National Commission on Libraries and
Information Science
1110 Vermont Avenue, NW
Suite 820
Washington, DC 20005

Adam Turner
Commonwealth of Northern Marianas
2121 R Street, NW
Washington, DC 20006

David F. Hemmings
Brite Voice Systems, Inc..
7309 East 21 st Street North
Wichita, KS 67206

L. Jerry Mitchell
Blountsville Telephone Co., Inc..
P.O. Box 1049
Blountsville, AL 35031

Margo Crist
Michigan Library Association
University of Michigan
818 Hatcher South
Ann Arbor, MI 48109

Richard A. Finnigan
Oregon Independent Telephone Association
2405 Evergreen Park Drive, SW
Suite B-Ol
Olympia, WA 98502

Mary J. Sisak
Mary L. Brown
MCI TeleComm., Inc.
1801 Pennsylvania Avenue, NW
Washington, DC 20006

James T. Coyle
Shawnee Telephone Co.
P.O. Box 69
Equality, IL 62934

Ronald A. Gagon
NOBLE
26 Cherry Hill
Danver, MA 01923

Mitchell Sprague
Kenneth Matheson
Doris Hammer
Mendocino Unified School District
P.O. Box 1154
Mendocino, CA 95460



Jeffrey P. Folsom
Southwest Montana Telepsychiatry Network
2475 E. Broadway Street
Helena, MT 59601

David A. Kennedy
Dennis Small
Instructional Resources
Old Capitol Building
P.O. Box 47200
Olympia, WA 98504

Blossom A. Peretz
NJ Department of Treasury
31 Clinton Street - 11th Floor
P.O. Box 46005
Newark, Nj 07101

Chris Dalziel
Instructional Telecommunications Council
One Dupont Circle, NW
Suite 410
Washington, DC 20036

Monroe E. Price
Benjamin N. Cardoza School of Law
Brookdale Center
55 Fifth Avenue
New York, NY 10003

Mark D. Wilkerson
Brantley & Wilkerson, PC
P.O. Box 830
Montgomery, AL 36101

Jim Williams
FARNET
1112 16th Street, NW
Suite 600
Washington, DC 20036

Dena S. Puskin
Office of Rural Health Pol icy
5600 Fishers Lane
Room 9-05
Rockville, MD 20857

john G. Strand
john C. Shea
State of Michigan PSC
6545 Mercantile Way
P.O. Box 30221
Lansing, MI 48909

Encarnita Catalan-Marchan
Maria Pizarro-Figueroa
Telefonica Larga Distancia de Puerto Rico, Inc..
Metro Office Park
Building No.8 - Street No.1
Guaynabo, PR 00922

Gayle T. Killner
Louisiana PSC
P.O. Box 91154
Baton Rouge, LA 70821

Kevin Taglang
Benton Foundation
1634 Eye Street, NW
Washington, DC 20006

Harold M. Thompson
Iowa Communications Network
P.O. Box 587
Johnston, IA 50131

Mark Savage
Stevan Rosenzweig
Carmela Castellano
Public Advocates, Inc..
1535 Mission Street
San Francisco, CA 94103

-----~------'---



Carolyn Pucell
Department of Information Resources
P.O. Box 13564
Austin, TX 78711

Lee Green
High Plains Rural Health Network
218 East Kiowa Avenue
P.O. Box 575
Fort Morgan, CO 80701

Danny E. Adams
Steven A. Augustino
Kelley Drye & Warren
1200 19th Street, NW
Suite 500
Washington, DC 20036

Robert A. Hart IV
Hart Engineers & CEO of 21st Century Telesis, Inc..
4615 North Boulevard
Baton Rouge, LA 70806

Charles D. Cosson
AirTouch Communications, Inc..
One California Street - 29th Floor
San Francisco, CA 94105

Howard Hunt
RIITA
P.O. Box 10
Dixon, IA 52745

Paul Hoff
Park Region Mutual Telephone Co.
P.O. Box 277
100 Main Street
Underwood, MN 56586

Bonnie Price
7027 Haverhill Park Road
Whittier, CA 90602

Curtis T. White
Allied Communications Group, Inc. ..
4201 Connecticut Avenue, NW
Suite 402
Washington, DC 20008

Brad E. Mutschelknaus
John J. Heitmann
Kelley Drye & Warren
1200 19th Street, NW
Suite 500
Washington, DC 20036

Catherine R. Sloan
Richard L. Fruchterman
Richard S. Whitt
Worldcom, Inc..
1120 Connecticut Avenue, NW - Suite 400
Washington, DC 20036

Robert F. Kelley, Jr.
Office of the Governor
P.O. Box 2950
Agana, Guam 96910

Norman Rasmussen
Colorado Independent Telephone Association
3236 Hiwan Drive
Evergreen, CO 80439

Charles H. Helein
Helein & Associates, PC
8180 Greensboro Drive
Suite 700
Mclean, VA 22102



Scott L. Smith
Matanuska Telephone Assn.
1740 South Chugach Street
Palmer, AK 99645

L. jerry Mitchell
P.O. Box 452
New Hope, AL 35760

Robert Clemons
Bledsoe Telephone Coop.
P.O. Box 609
203 Cumberland Avenue
Pikeville, TN 37367

Richard B. Bulman
Rural Telephone Finance Coop.
2201 Cooperative Way
Herndon, VA 22071

jill A. Lesser
People for the American Way
2000 M Street, NW
Washington, DC 20036

Charles C. Hunter
Hunter & Mow, PC
1620 Eye Street, NW
Suite 701
Washington, DC 20006

Mel Engle
Fisher Wayland Cooper Leader and Zaragoza, LLP
2001 Pennsylvania Avenue, NW - Suite 400
Washington, DC 20006

J. Scott Searl
Baird, Holm, McEachen, Pedersen, Hamann &
Strasheim
1500 Woodmen Tower
Omaha, NE 68102

O. Lee Darrington
Rhonda R. Maun
Larry D. Brennan
Telec Consulting Resources, Inc..
909 North 98th Street - Suite 203
Omaha, NE 68114

Cynthia B. Miller
State of Florida PSC
Capital Circle Office Center
2540 Shumard Oak Blvd.
Tallahassee, FL 32399

Boyd D. Spiker
Rock Port Telephone Company
107 Opp Street
Rock Port, MO 64482

Angela j. Campbell
Ilene R. Penn
Georgetown University Law Center
600 New jersey Avenue, NW
Washington, DC 20001

Bruce D. jacobs
Glenn S. Richards
Theodore N. Stern
Fisher Wayland Cooper Leader and Zaragoza, LLP
2001 Pennsylvania Avenue, NW - Suite 400
Washington, DC 20006

Stephen G. Oxley
Wyoming PSC
700 West 21 st Street
Cheyenne, WY 82002



James Rowe
Alaska Telephone Assn.
201 E. 56 th Avenue #114
Anchorage, AK 99518

Richard M. Tettelbaum
Citizens Utilities Company
Eastern Region Telephone Operations
1400 16th Street, NW
Suite 500
Washington, DC 20036

Gene DeJordy
Christopher johnson
Western Wireless Corporation
2001 NW Sammamish Road #100
Issaquah, WA 98027

Marc A. Paul
Steptoe & johnson
1330 Connecticut Avenue, NW
Washington, DC 20036

joel B. Shifman
Maine PSC
242 State Street
Augusta, ME 04333

Emily M. Williams
Association for Local Telecommunications
Services

888-17th Street, NW
Suite 900
Washington, DC 20006

jeffrey Blumenfeld
Glenn B. Manishin
Blumenfeld & Cohen
1615 M Street, NW
Suite 700
Washington, DC 20036

Steve Hamlen
United Utilities, Inc..
P.O. Box 9-2730
Anchorage, AK 99509

Rachel B. Ferber
360 Communications Company
8725 Higgins Road
Chicago, IL 60631

Philip L. Malet
Alfred Mamlet
Steptoe & johnson
1330 Connecticut Avenue, NW
Washington, DC 20036

Terry Wegener
Winnebago Cooperative Telephone Assn.
704 East Main
Lake Mills, IA 50450

Michael Gallagher
New jersey Board of Public Utilities
Two Gateway Center
Newark, Nj 07120

Gene P. Belardi
Mobilemedia Communications
2101 Wilson Blvd.
Suite 935
Arlington, VA 22201

Christy C. Kunin
Christine A. Mailloux
Blumenfeld & Cohen
1615 M Street, NW
Suite 700
Washington, DC 20036
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Richard McKenna, HQE03)36
GTE
P.O. Box 152092
Irving, TX 75015

Howard J. Symons
Jennifer A. Purvis
Mintz, Levin, Cohn, Ferris, Glovsky and Popeo, PC
701 Pennsylvania Avenue, NW
Suite 900
Washington, DC 20004

Alyce H. Hanley
Alaska PUC
1016 West 6th Avenue
Suite 400
Anchorage, AK 99501

Kathy L. Shobert
General Communication, Inc..
901 15th Street, NW
Suite 900
Washington, DC 20005

Robert A. Mansbach
COMSAT Corp.
6560 Rock Spring Drive
Bethesda, MD 2081 7

Billy Jack Gregg
Terry D. Blackwood
West Virginia PSC
700 Union Building
723 Kanawha Boulevard - East
Charleston, WVA 25301

Richard A. Askoff
Donna A. DiMartino
NECA
100 South Jefferson Road
Whippany, NJ 07981

Lon C. Levin
AMSC Subsidiary Corp.
10802 Park Ridge Boulevard
Reston, VA 22091

Dan Morales
Jorge Vega
Thomas P. Perkins
Consumer Protection Division
P.O. Box 12548, Capitol Station
Austin, TX 78711

Joel Blau
Ann Kutter
NYS Consumer Protection Board
Five Empire State Plaza
Suite 2101
Albany, NY 12223

Joe D. Edge
Richard J. Arsenault
Drinker Biddle & Reath
901 15th Street, NW
Suite 900
Washington, DC 20005

Robert S. Tongren
David C. Bergmann
Office of the Consumers' Counsel - State of Ohio
77 South High Street
15th Floor
Columbus, OH 43266

Veronica Ahern
Nixon, Hargraves, Devans & Doyle
One Thomas Circle, NW
Washington, DC 20036

Leon M. Kestenbaum
Jay c. Keithley
H. Richard Juhnke
Sprint
401 9th Street, NW - Suite 400
Washington, DC 20004



Brian R. Moir
Moir & Hardman
2000 L Street, NW
Suite 512
Washington, DC 20036

Gail L. Pol ivy
GTE
1850 M Street, NW
Suite 1200
Washington, DC 20036

Michael J. Karson
Ameritech
2000 West Ameritech Center Drive
Room 4H84
Hoffman Estates, IL 60196

Michael F. Altschul
Randall S. Coleman
Cellular Telecommunications Industry Assn.
1250 Connecticut Avenue, NW
Suite 200
Washington, DC 20036

Michael T. Skrivan
Harris, Skrivan & Associates, LLC
8801 S. Yale - Suite 220
Tulsa, OK 74137

Eric B. White
Missouri PSC
P.O. Box 360
jefferson City, MO 65102

Jan F. Reimer
ICORE, Inc..
326 S. Second Street
Emmaus, PA 18049

Paul Rodgers
Charles D. Gray
james Bradford Ramsey
NARUC
1102 ICC Building - P.O. Box 684
Washington, DC 20044

Margot Smiley Humphrey
Koteen & Naftalin
1150 Connecticut Avenue, NW
Suite 1000
Washington, DC 20036

Peter Arth, Jr.
Edward W. O'Neill
Mary Mack Adu
State of California and the PUC of California
505 Van Ness Avenue
San Francisco, CA 94102

L. Marie Guillory
NTCA (The Rural Telephone Coalition)
4121 Wilson Boulevard
Tenth Floor
Arlington, VA 22203

james Gattuso
Wayne A. Leighton
Citizens for a Sound Economy Foundation
1250 H Street, NW
Washington, DC 20005

Delbert D. Smith
Reed, Smith, Shaw & McClay
1301 K Street, NW
Suit 1100 - East Tower
Washington, DC 20036

Craig T. Smith
United Telecommunications, Inc..
P.O. Box 11315
Kansas City, MO 64112



B.B. Knowles
Georgia PSC
244 Washington Street, SW
Atlanta, GA 30334

Henry Geller
Samuel A. Simon
Alliance for Public Technology
901 15th Street, NW
Suite 230
Washington, DC 20005

Michael S. Fox
John Staurulakis, Inc..
631 5 Seabrook Road
Seabrook, MD 20706

David Beckett
Colorado PUC
1580 Logan Street - OL -2
Denver, CO 80203

Commissioner Rod johnson
Nebraska PSC
300 The Atrium
1200 N Street
P.O. Box 94927
Lincoln, NE 68509

William j. janklow
South Dakota PUC
500 East Capitol Avenue
Pierre, SO 57501

Pat Wood, III
Texas PUC
1701 North Congress Avenue - P.O. Box 13326
Austin, TX 78701

M. Robert Sutherland
Richard M. Sbaratta
Rebecca M. Lough
BellSouth
1155 Peachtree Street, NE- Suite 1700
Atlanta, GA 30375

Gary M. Epstein
Teresa D. Baer
Michael S. Wroblewski
Latham & Watkins
1001 Pennsylvania Avenue, NW - Suite 1300
Washington, DC 20004

Michael j. Shortley, III
Rochester Telephone Corp.
180 South Clinton Avenue
Rochester, NY 14646

William H. Smith
Iowa Utilities Board
Lucas State Office Building
Des Moines, IA 50319

Illona A. jeffcoat-Sacco
North Dakota PSC
600 E. Boulevard
Bismarck, NO 58505

Kenneth Stofferahn
james A. Burg
South Dakota PUC
500 East Capitol Avenue
Pierre, SO 57501

Marc A. Stone
Fred Williamson & Associates, Inc..
2921 E. 91 st Street
Suite 200
Tulsa, OK 74137



Mary E. Newmeyer
Alabama PSC
100 North Union Street
Suite 800
Montgomery, AL 36104

R. Glenn Rhyne
South Carol ina PSC
P.O. Drawer 11649
Columbia SC 29211

Andrew D. Lipman
Mark Sievers
Swidler & Berlin, Chtd.
3000 K Street, NW
Suite 300
Washington, DC 20007

Robert M. Lynch
Durward D. Dupre
Michael J. Zpevak
Southwestern Bell Telephone Co.
One Bell Center - Room 3524
St. Louis, MO 63101

Maureen O. Helmer
Penny B. Rubin
John Starrs
PSC of NY
Three Empire State Plaza
Albany, NY 12223

Mary J. Dent
Goldberg, Godles, Wiener & Wright
1229 19th Street, NW
Washington, DC 20036

Brenda L. Fox
Continental Cablevision, Inc..
1020 19th Street, NW
Suite 700
Washington, DC 20036

Mark Cooper
Gene Kimmelman
Consumer Federation of America
1424 16th Street, NW - Suite 604
Washington, DC 20036

David R. Poe
Yvonne M. Coviello
LeBoeuf, Lamb, Greene and MacRae
1875 Connecticut Avenue, NW
Suite 1200
Washington, DC 20009

Thomas E. Taylor
Jack B. Harrison
Frost & Jacobs
201 East Fifth Street
Cincinnati, OH 45202

David A. Gross
AirTouch Communications
1818 N Street, NW
Washington, DC 20036

Jeffrey L. Sheldon
Sean A. Stokes
Utilities Telecommunications Council
1140 Connecticut Avenue, NW
Suite 1140
Washington, DC 20036

Raymond G. Bender, Jr.
J.G. Harrington
Dow, Lohnes & Albertson
1200 New Hampshire Avenue, NW
Suite 800
Washington, DC 20036

John W. Katz
Office of the State of Alaska
444 North Capitol Street, NW
Suite 336
Washington, DC 20001



National Association of Development Organizations
444 North Capitol Street, NW
Suite 630
Washington, DC 20001

Charles H. Kennedy
Morrison & Foerster
2000 Pennsylvania Avenue, NW
Suite 5500
Washington, DC 20006

Joseph P. Markoski
James M. Fink
Squire, Sanders & Dempsey
1201 Pennsylvania Avenue, NW
P.O. Box 407
Washington, DC 20044

Joseph DiBella
NYNEX
1300 Eye Street, NW
Suite 400 West
Washington, DC 20005

Betty D. Montgomery
Duane W. Luckey
Steven T. Nourse
PUC of Ohio
180 East Broad Street
Columbus, OH 43266

Emily C. Hewitt
Vincent L. Crivella
Michael J. Ettner
GSA
18th & F Streets, NW - Room 4002
Washington, DC 20405

Dale White
Churchill County Telephone and Telegraph System
P.O. Box 1390
50 W. Williams Avenue
Fallon, NV 89406

Jere W. Glover
Barry Pineles
US Small Business Administration
409 Third Street, SW
Washington, DC 20416

Cheryl A. Tritt
James A. Casey
Morrison & Foerster
2000 Pennsylvania Avenue, NW
Suite 5500
Washington, DC 20006

David W. McGann
Illinois Commerce Commission
160 North LaSalle Street
Suite C-800
Chicago, IL 60601

Kathryn Marie Krause
Dan L. Poole
U S WEST, Inc..
1020 19th Street, NW
Suite 700
Washington, DC 20036

Joseph K. Witmer
Pennsylvania PUC
P.O. Box 3265
Harrisburg, PA 17120

Roger Hamilton
Ron Eachus
Joan H. Smith
Oregon PUC - Justice Building
550 Capitol Street, NE
Salem, OR 97310

Victor A. Hurbert
Frederick & Warinner
10901 W. 84th Terrace
Suite 101
Lenexa, KS 66214



jack Brown
Golden West Telecommunications Coop., Inc..
P.O. Box 411
Wall, SD 57790

Robert F. Manifold
NASUCA
900 4th Avenue
Suite 2000
Seattle, WA 98164

Michael C. Strand
Montana Independent Telecommunications
Systems, Inc..

51 9 N. Sanders
P.O. Box 5237
Helena, MT 59604

Thomas K. Crowe
Law Offices of Thomas K. Crowe, PC
2300 M Street, NW
Suite 800
Washington, DC 20037

Lawrence W. Katz
Edward D. Young, III
Michael E. Glover
Bell Atlantic
1320 North Court House Road - Eighth Floor
Arlington, VA 22201

j. Manning Lee
Gai I Garfield Schwartz
Paul E. Cain, Sr
Teleport Communications Group, Inc..
Two Teleport Drive
Staten Island, NY 10311

Michael P. Phelan
SNET
310 Orange Street
9th Floor
New Haven, CT 06510

Joan Mandeville
Montana Telephone Assn.
208 N. Montana Avenue - Suite 207
Helena, MT 59601

Sandra Mattavous-Frye
Office of the People's Counsel of DC
1133 15th Street, NW
Suite 575
Washington, DC 20005

John F. Mortell
G. Richard Klein
David E. Ziegner
Indiana Utility Regulatory Commission
302 West Washington - Suite EJ06
Indianapolis, IN 46204

Michael J. Nowick
Minnesota Telephone Assn., Inc..
1650 Minnesota Wold Trade Center
30 East Seventh Street
St. Paul, MN 55101

Robert M. Halperin
Crowell & Moring
1001 Pennsylvania Avenue, NW
Washington, DC 20004

Katherine G. Grincewich
US Catholic Conference
Office of the General Counsel
3211 4th Street, NE
Washington, DC 20017

judith 51. Ledger- Roty
Stefen M. Lopatkiewicz
Reed, Smith, Shaw & McClay
1301 K Street, NW
Suite 1100 - East Tower
Washington, DC 20005



Daniel L. Brenner
Neal M. Goldberg
David L. Nicoll
NCTA
1724 Massachusetts Avenue, NW
Washington, DC 20036

Director
Office of the Consumer Advocate
US Postal Rate Comm ission
Washington, DC 20268

Charles M. Oliver
iSCAN, L.P.
Dow, Lohnes & Albertson, PLLC
1200 New Hampshire Ave., NW
Suite 800
Washington, DC 20036

Monica A. Leimone
Paul, Weiss, Rifkind, Wharton & Garrison
1615 L St., NW, Suite 1300
Washington, DC 20036

Joseph A. Godles
Panamsat Corp.
Goldberg, Godles, Wiener & Wright
1229 19th St., NW
Washington, DC 20554

Robert K. Lock, Jr.
The Competitive Strategies Group, Ltd.
70 East Lake St.
Suite 630
Chicago, IL. 60601

American Public Health Association
1015 15th St., NW
Washington, DC 20005-2605

Timothy R. Graham
Robert M. Berger
Joseph M. Sandri, Jr.
Winstar Communications, Inc..
1146 19th Street, NW - Suite 200
Washington, DC 20036

Barbara S. Wellbery
Chief Counsel
U.S. Department of Commerce RM. 4713
14th St. & Constitution Ave., N.W.
Washington, D.C. 20230

Mark J. O'Connor
CIX
Piper & Marbury L.L.P.
1200 19th St, NW
Washington, DC 20036

Pamela Arluk
Swidler & Berlin, Chartered
3000 K St., NW, Suite 300
Washington, DC 20007

Paul H. Kuzia
Arch Comm. Group, Inc.
1800 West Park Dr., Suite 350
Westborough, MA 01581

Tim Size
Rural Wisconsin Health Cooperative
724 Water St.
Sauk City, WI 53583

Margot S. Humphrey
Koteen & Naftalin
(TDS Telecomm. Corp.)

1150 Connecticut Ave., NW
Washington, DC 20036



Robert L. Goggarth
PCIA
500 Montgomery ST.
Suite 700
Alexandria, VA 22314-1561

Kate McGee
Oracle Corp.
1667 K St., NW, Suite
Suite 700
Washington, DC 20006

Diane C. Gaylor
Paul, Weiss, Rifkind, Wharton & Garrison
1615 L St., NW, Suite 1300
Washington, DC 20036

Glenn B. Manishin
Netaction
1615 M St., NW, Suite 700
Washington, DC 20036

Kurt A. Wimmer
Covington & Burling
1201 Pennsylvania Ave., NW\
P.O. Box 7566
Washington, DC 20044

Carl K. Oshiro
Markham & Oshiro
100 1st St., Suite 2540
San Francisco, CA 94105

Carolyn C. Hill
ALLTEL
655 15th St., NW
Suite 220
Washington, DC 20005

Gary M. Epstein
Hughes Comm. Galaxy, Inc.
Latham & Watkins
1001 Pennsylvania Ave., NW
Suite 1300
Washington, DC 20004

Peter A. Rohrbach
GE American Comm., Inc.
Hogan & Hartson L.L.P.
555 13th St., NW
Washington, DC 20004

jonathan D. Blake
Business Software Alliance
Covington & Burling
1201 Pennsylvania Ave., NW
P.O. Box 7566
Washington, DC 20044

Patricia E. Klinck
Vermont Department of Libraries
109 State Street
Montpelier, Vermont 05620-2701

Regina Costa
The Utility Reform Network (TURN)
625 Polk St., Suite 403
San Francisco, CA 98102

Mark j. Golden
PCIA
500 Montgomery St.
Suite 700
Alexandria, VA 22314-1561

jacquelyn Brand
Universal Service Alliance
2175 East Francisco Dr., Suite L
San Rafael, CA 94901
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Dee N. Monsen
RT Communications, Inc.
130 South 9th
Worland, Wy 82401

Douglas J. Wagner
Tularosa Basin Telephone Co. Inc.
402 Higuera St.
Tularosa, NM 88352-0068

Thomas J. Keller, Esq.
Orion Atlantic
901 - 15th St., NW
Suite 700
Washington, DC 20005

Brian O'Connor
Aerial Comm., Inc.
8410 West Bryn Mawr Ave., #1100
Chicago, IL 60631

United Cerebral Palsy Associations
1660 L St., NW
Suite 700
Washington, DC 20036

Peter Arth, Jr.
California PUC
505 Van Ness Ave.
San Francisco, CA 94102

Donna Hammack
Good Samaritan Hospital Foundation
Box 1810
Kearney, N E 68848-1810

Daniel J. Fly
REMEC
110516thSt.
Traverse City, MI 49684-2386

Emily C. Hewitt
General Services Administration
18th & F St., NW., Rm. 4002
Washington, DC 20405

Burton G. Tregub
Cylink Corp.
910 Hermosa Ct.
Sunnyvale, CA 94086

james Baller
American Public Power Association
The Baller Law Group
1820 Jefferson Place, NW
Suite 200
Washington, DC 20036

john A. Butler
National Urban League, Inc.
120 Wall Street
Seventh Floor
New York, NY 10005

Mississippi State Department of Health
2423 North State St.
P.O. Box 1700
jackson, MS 39215-1700

Beverly A. Stauffer
Pottawatomie County Health Department
320 Main, Box H
Westmoreland, KS 66549



Richard J. Morrissey
Kansas Department of Health & Environment
Bureau of Local & Rural Health Systems
900 SW Jackson, Rm 665
Topeka, KS 66612-1290

john R. Lumpkin
Illinois Department of Public Health
525-535 W. Jefferson St.
Springfield, IL 62761-0001

Tim Best
OILTS
The Ohio Department Of Education
1320 Arthur E. Adams Dr.
Columbus, OH 43221

Karen Peltz Strauss
National Assn. of the Deaf
814 Thayer Ave.
Silver Spring, MD 20910-4500

David L. Meier
Cincinnati Bell Telephone
201 E. 4th St.
P.O. Box 2301
Cincinnati, OH 45201-2301

Frank Spencer
Mississippi Council for Education Technology & Library Commission
802 N. State St.
Suite 204 Jackson, MS 39202

Michael L. Ginsberg
Utah Public Service Commission & Utah DPU
160 E. 300 South
Box 146751
Salt Lake City, UT 84114-6751

Assn. of American Medical Colleges
2450 N St., NW
Washington, DC 20037

Michael B. Severns
St. Charles Medical Center
2500 NE Neff Rd.
Bend, OR 97701-6015

Matthew Lampe
City of Seattle Department of Administrative Services
12th FI Alaska Building
618 Second Avenue
Seattle, WA 98104-2214

Frederick M. joyce
CelPage, Inc.
joyce & jacobs, Attys. at Law, L.L.P.
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