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Northern Telecom Inc. ("Norte]!' 1 hereby replies to some

of the comments on the Commission's rulemaking to address

Universal Service and establishment of a Joint Board. Y Nortel

supports the Commission's and Congress' policies, as reflected in

the Notice, of (i) reaffirming the Lmportance of universal

service and (iil refining universal service support mechanisms in

light of the increases in competition that will emerge as a

result of the Telecommunications Act Jf 1996. Nortel believes

that the Commission's previous universal service policy has

contributed greatly to the development Jf a robust

telecommunications infrastructure in the United States, and urges

it to adopt rules that will continue this important function.

Nortel also believes that as telecommunications technology



evolves, the definition and role of universal service should

evolve as well.

Nortel is the leading global supplier, ln more than 100

countries, of digital telecommunications systems to businesses,

universities, local, state and federal governments, the

telecommunications industry, and otherjnstitutions. The company

employs more than 23,000 people in the United States in

manufacturing plants, research and development centers, and in

marketing, sales and service offices across the country. Nortel

is keenly interested in universal service and its impact on the

telecommunications network.

Nortel has several observations with respect to the

technical issues raised in the Notice and the initial comments ln

this proceeding. In determining the parameters of services to be

supported by universal service, NorteL agrees that such services

should include more than merely dial ~one. Nortel supports the

position that Touch Tone capability should be an integral feature

of a subscriber's service for purposes of universal service

support .J) Touch Tone capability is now much more than a dialing

convenience.~ Indeed, Touch Tone dialing is necessary to access

many enhanced and automated services. Nortel thus believes that

~/ Notice at ~ 19. See also, Comments of AT&T, ICORE,
Cincinnati Bell, Missouri PSC, GVNW, Inc., BellSouth
Communications, Oregon Independent Telephone Association,
Washington Independent Telephone Association.

2/ The apparent importance of TouchTone dialing is reflected
in the fact that according to Yankee Group statistics, some 81.1%
of U.S. households have TouchTone service on the main line in
their home.
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Touch Tone dialing should be considered part of the basic

infrastructure as a key enabling technology.

Nortel similarly contends that Signaling System 7

("SS7") should be considered fundamental in today's

telecommunications infrastructure and part of universal service.

SS7 is widely accepted as the key enabler to enhanced services

such as transmission of calling party number. In determining

universal service support, Nortel urges the Commission to include

allowances for SS7 deployment .il Norte] observes that SS7 has

not yet been fully deployed in the telecommunications network,

particularly in smaller rural communities.~

To the extent that the Commission is adopting a dynamic

(and not static) concept of universal service, the Commission

should also bear in mind that many of the advanced network

capabilities that will emerge from Advanced Intelligent Network

("AIN") functionality will also be dependent on having SS7

capabilities deployed. SS7 will therefore continue to grow in

importance in assuring that all Americans have access to advanced

telecommunications services. Universal service support for SS7

±/ Including SS7 capabilities within the definition of
universal service is also consistent with the Congressional
policy supporting the creation of incentives for the deployment
of new and advanced telecommunications technologies, as recently
reflected in Section 706 of the Telecommunications Act of 1996.
See also, 47 U.S.C. § 157 (lilt shall be the policy of the United
States to encourage the provision of new technologies and
services to the publ ic . ") .

2/ Although becoming more widespread, SS7 capabilities have
not yet been universally deployed. At the end of 1994, the RBOCs
had deployed SS7 on approximately 88% of their lines. The
deployment by the other telephone companies varies, although in
general the levels are significantly below those of the RBOCs (at
about 35%) .
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deployment thus will render increasingly larger dividends over

time.

As a general proposition, Nortel also supports the

Commission's tentative conclusion that lt is unnecessary for the

Commission to prescribe specific technical standards to ensure

quality telecommunications services (!I Nortel believes that the

current standards setting organizatlons are able to establish the

necessary technical standards. There is, however, one area where

Nortel thinks some additional industry effort should be focused -

- development of standards specifically adapted to the needs of

rural, high cost areas.

In the past, the Rural Electrification Administration

("REAli) has largely fulfilled this role However, with the

increasing complexit.y of the telecommunications network and the

limited resources of REA, little attentlon has been paid to this

area. As a result, there has been a general tendency by rural

telephone companies and their consultants to rely on Bellcore

recommended specifications, but without making adjustments for

the unique characteristics of rural. high cost areas. Bellcore

typically develops its specifications for the topologies of urban

markets that are common to the BelJ companies. 2/ As a result,

6/ Notice at ~ 68.

2/ For example, Bellcore has developed specifications for ISDN
and for host to Integrated Digital Loop Carrier (IDLC)
interconnection (TR-303) that add some cost and complexity, but
which result in overall savings because of the scale economies of
deployment of into high density environments typical of many Bell
company urban systems. These complex requirements are also
necessary to allow multi-vendor compatibility between switches
and the DLCs. However, their application in a rural environment

(continued ... )
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applying such requirements in a rural, high cost environment

could lead to higher costs for the rural telephone companies than

would be the case if the specifications were adjusted to take

account of the different characteristics of rural environments.~

Nortel also contends that in defining universal service

and developing universal service support mechanisms, the

Commission should be technology neutral.~ Traditional

telecommunications services are defined from a wireline

perspective. The Commission should ensure that the definitions

of services supported by universal serVlce funding reflect the

impact of new technologies and recognize the similarities as well

as differences.~/ There are now numerous alternatives to the

traditional wireline delivery of telephone service, including

CMRS, fixed wireless local loop services, LMDS, satellite and

cable.

2/ ( ... continued)
imposes the same costs, but does not present the opportunity for
any offsetting savings from economies of scale or traffic
concentration, nor are there likely to be the same needs to
support multiple vendors.

~/ Perhaps the Commission could use universal service funding
to ensure that an appropriate standards-setting entity has the
necessary resources to fulfill the specific role of developing
standards for rural telecommunications networks.

'1/ Cf., Notice at ~ 18 ("voice grade service, whether provided
by wireline or wireless technologies, should be considered
indispensable") .

1..Q./ Nortel, In Table 1 of its Reply Comments in WT Docket No.
96-6 on CMRS Flexible Service Offerings (submitted March 25,
1996), identified important differences in the service
capabilities of fixed wireless local loop and mobile cellular
technologies, differences which would be important in some
applications and not important in others.
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In light of advances in technology and under certain

circumstances r wireless terrestrial and satellite services may be

less costly to deploy than wireline networks. After an initial

investment in base stations or satellites, the incremental cost

of adding a subscriber will be relatively small. Thus, some

wireless services may be well suited for ensuring access to

advanced telecommunications services in remote and rural

applications. The Commission should thus ensure that its

requirements are defined in a way that is technology neutral so

as to be able to take advantage of these economies where they are

appropriate.

New telecommunications technologies are also capable of

delivering various mixtures of basic and advanced services.

Broadband networks (deployed by the telephone companies and

others) are capable of providing telephone service, video

programming r Internet access, interactive video services and

other similar offerings. In developing its rules for defining

and supporting universal service, the Commission must ensure that

its requirements do not inadvertently force the service providers

to build separate infrastructures. U

Nortel has also accumulated extensive experience ln

understanding the issues and the benefits for using broadband

11/ Nortel is concerned that in establishing rules that limit
a telephone companyrs ability to fund non-universal service
facilities from universal service support payments, the
Commission not intentionally or unintentionally preclude or
otherwise discourage the deployment of multifunction networks.
Appropriate accounting safeguards should provide sufficient
protection from potential anticompetitive abuses; it would be
inefficient and counterproductive to require separate networks or
facilities to serve universal service needs.
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networks to support education through distance learning and other

means for K-12 schools as well as with telemedicine in

healthcare. Nortel has been involved in numerous projects to

develop and refine such applications. Attachment A hereto is a

more detailed description of Nortel's view of important

applications in these fields.

Based on its experiences in education projects, Nortel

has some specific suggestions for ensuring that K-12 schools will

be able to take full advantage of the benefits made possible by

an enhanced telecommunications infrastructure. Distance learn:Lng

allows schools to help maximize the use of the education

resources. The Commission should thus adopt rules that would

ensure that K-12 schools have broadband network access. Nortel

also urges the Commission to recognize the importance of ensuring

that the telecommunications infrastructure to be used by these

schools supports the industry standard signaling system for ATM

call setup in order to maximize interoperability. Nortel further

believes that the telecommunications infrastructure used by the

schools should be capable of utilizing MPEG2 as the standard

format for interactive video.

Nortel's experiences with telecommunications projects

in K-12 schools also confirms the value to education of Internet

access. In order that these opportunities be maximized, the

schools must also deploy suitable local area network ("LAN")

capabilities, such as Ethernet. Such a LAN will allow the

students to have access to the full benefits of a multimedia,

collaborative learning environment
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Nortel believes that by taking the steps recommended

herein, the Commission will further the goals of universal

service and access to advanced telecommunications services by

schools, hospitals and subscribers throughout the United States.

Nortel believes that such policies will well serve the public

interest and meet Congress' intent in adopting Section 254 of the

Communications Act.

Respectfully Submitted,

Counsel for Northern Telecom Inc

Of Counsel:

John G. Lamb, Jr.
Northern Telecom Inc.
2100 Lakeside Boulevard
Richardson, Texas 75081-1599

Dated: May 7, 1996
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ATTACHMENT A
Universal Service Reply Comments

EDUCATION

Following are but a few examples of the applications of distance

leaming for educatlonai Institutions

Managing a qualified teacher shortage, or limited funds available
for specialized courses

In grades K-12 teacher shortage is a key issue. Being able to

share teaching resources through distance leaming is a solution.

For example, bilingual teachers could teach students whose first

language IS not English. Special education teachers could reach

a greater number of students In an educational environment

where funding is limited

Rural schools do not have equal facilities and instructors compared
to many urban centers

Language teachers, sCience instructors and educators in advanced

math could, for example. provide interactive leaming to augment

rural teaching expertise, filling educational gaps and building

opportunities. LikeWise prestigious urban schools could transmit

leaming progress to less privileged urban areas.

Specialized programs and guest lecturers

An entire school system can co-op lectures of special interest to

students and educators on pressing problems affecting students.

The range of information could cover social and health issues, as

well as topicill wC)r:c! '~\!f'nt; of netwoli<-wlde educational interest.

Staff development and tmimng

School districts, p'Tv'iltechool< and colleges and universities spend

significant sums of money for staff development and training.

Distance learning eliminates travel and distance to provide the

broadest range of (ontwulng education and knowledge.

Teleconferences can also be utilized for intemal communication

statewide.



Multi-culturallinkage and understanding

The responsibility lies with the school system to provide multi

cultural exposure and understanding of the uniquely American

melting pot. Geographical isolation is eliminated through

distance leaming.

Distance Learning can fill the gaps of specialized courses that are
hard to staff or that few students are qualified

Advanced math and science courses, much language instruction

and other courses can be shared across rural and urban areas and

distance at'the grade school. high school and college level. This

expertise can be shared with a district at the primary and second

ary leveL or ascertained from higher institutions of leaming.

On-line knowledge and resource access

Data transmission and shared data banks can be used to bring

the resources of the Library')f CCJngres~; or Harvard Medical

School Library to a community college library or a high school.

Duplication of facilities could be eliminated through aggressive

resource and information sharing

Administrative communications simplification

District communications and university communications

are greatly streamlined through centralized records and data

banking. Applications include attendance, assessment, emergency,

scheduling, grades/records/transcripts. payroll, data bases. parent

contact counseling, tracking, Durcr'aslng, ,nventory, receivables,

facilities, automated library systE'r~-! ,:n-iwE' homework assignments

and community links. These are but 1 few of the administrative

streamlining benefits Integrated Cummunity Networks have the

potential to offer.

Records sharing and transmIS'>lOf")etween high schools, colleges

and universities can also be e!ectr'onlcaily managed, reducing

paperwork and administrative handling. saving valuable time

and r-esowces, while enhanclr1g l':'J!',1( '" 1nd security



HEALTHCARE

There are thr-ee very bm,ld c,1[egones of health care application:

( I) TeleMedicine: (2.) lduClllulllIld .») Admlnlstralion

TELEMEDICINE

TeleMedicine (Telemed) Gin he looselv rleflned ilS ilny ilpplication

III which a medical selvice (dia~;nosls C 'Jnsultation, Interview,

analysIs) IS being performed ill J (,Itr~ distant fmm the patient

FOI' example:

• Urban hospitals pmviding specialized diagnOSIs and consulting

services to small IlJral hospital': and cliniCS (e.g., a rural nurse,

genC'I-;li pl-actitlonel- physlcl,ln~)1 Dhyslcl<ln ,lssistant uses a live

Video link to a remote dUrYiertologlst to diagnose an unusual

mole on a local patient)

• TelePathology: A pi1thologlSt 'I) nllC'losplt,ll uses i1 speclClI

Video camera linked to hiS flllCo',cope to show a "fmzen

section" of extracted t15',1 Je t~, ,11' ()rl~ologlst In another hospital

.1SI SLH'geon WeiltS wilh the [,ltl(,'Y (n ihp lablF: for the results

of the diagnosis.

• TeleRadiology: A I'adiologlst ./lews and diagnoses a digital

Image of a chest x-ray seelt to him bVI I-emote site to

determine If a patient need',

an urban surgical center

he ",pnt via ambulance to

• A hospital 01' cliniC pmvldec n'. it'n", md emergency medical

diagnOSIs and consulting ellIC')' 1(, hcal pnsons. high schools,



These applications use live video and/or high-speed data to send

motion or still images between geographically distant sites, in

order" to bring high-quality health care to areas that may lack

speCialized medical faCJiltles or personnel. There are many tools

that connect to traditional medical instruments that allow visual

diagnosis to take place over standard video or digital links

EDUCATION

There are three broad areas of education relevant to the health

care industry: (I) Continuing education; (2) University education,

and: (3) Public health education

Continuing Medical Education

PhYSICians, nUI-ses. phvsICIan aSsistants, and specialists need to

be continuously trained and retrained to keep up with the latest

advancements Inl1eolcal technology, procedures and regulations.

In rural areas, this usually means leaving their practice to travel

to a remote Site to attend classes or lectures The cost

to the phYSiCldri I') high: he/she loses revenues from work

while away and Incurs travel-related expenses. The cost

to the CUll1!lIUI11ty 15 also velY high. While the phYSICian

IS away theclmmUlllty often goes without medical care.

or must hrre a ternpor"aty I"eplacement at gl"eat expense

The I"esult of thl' professional Isolation is that rural communities

have gl"eat difficulty ,lt1TJctln!e and retaining qualified phySICians

and often 'ose thl'11 to lal-ger towns.

University Education

Medical schOOlS see clinical observation as a vital component

of student education interactive Video can be used as a tool

to facilitate obselvatl:w of surgical procedures, "sitting In" on

a TeleMedicine consultation or diagnOSIs. or simply attending/

pcll'tlUPdtlllg II) I 'e'nul e leel UI"e 01" semlnar-



Public Health Education

There is also a cntical need to bnng basIc health education to the

general public. Hospitals can use public school facilities to provide

public health classes in such tOPiCS as childbirth and parenting;

caring for the elderly; sex and sexually transmitted diseases; and

coping with common diseases;uch ,IS heart disease, cancer

and diabetes.

ADMINISTRATION

Hospitals spend an enormouslmc,unt of time finding and filing

paper r'ecords, entenng rnanual daTa Into electronic databases

and transferring reCOl'GS betwee!i locations ThiS IS the area in

which there IS the greatest ODOOliUrllt/ to 'educe waste In the

medcal system

Hospitals cUITently use seveI'd ';Iffel'ent Incompatible systems

for such purposes as patient '/1':lt l'ecol'ds, lab !'esults,

diagnoses, Inventoly contol Jnd bed scheduling. Many

of these systems mi~ht be manual, paper systems.

Even those systems "lat are electronic often use differ

ent hardware and sottware :md cannot take advantage

of time-saVing, automated linkages. Not only are these

systems incompatlbieN'thill the hospitals, but they are

also Incompatible betweer' hospitals and between hospitals

and suppliers, Some example, of applications that could take

advantage of high-speed telecommurlcatlons links Include:

• Doctors using on-line systeer,. r':J retneve patient medical

records - Including VISit rec,xds lab results, lifestyle profiles,

family medical histones and i conwlete histOrical set of medical

Images - from databases\r''NJhete In the world

• Hospitals and cliniCS 1utoM ,ltrn,-; 'h'~lr pun:haslng via EDI With

medical suppliers

• Automated billing and "elmhursenrent systems linking medical

faditles With patients andnslJ'e,'s


