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PREFACE 

Th is inter im repor t is the f irst of two or three products of a committee 
convened in January 1982 by the National Research Counc il (NRC) at the reques t  
o f  the Manager o f  the Nat ional Communicat ions System (NCS ) . The committee was 
asked to review initiatives the NCS has been undertaking in suppor t of 
nat ional secur ity telecommunicat ions policy to provide survivable , endurable 
communicat ions for the nat ional government under a var iety of emergency 
condit ions , includ ing nuclear attack. At the t ime of the Manager ' s  request a 
program of such init iat ives had been started. 

In response to that request the NRC establ ished the COmmittee on Review of 
National Commun icat ions System In it iatives in Suppor t of National Secur ity 
Telecommun icat ions Policy .  The comm ittee is conduct ing its review over the 
per iod January 15 , 19 82 , to January 14 , 198 4 . It antic ipates product ion of 
two inter im repor ts , on subjects of particular importance to the NCS , and a 
final repor t. 

In March 1982 the NCS held a conference with chief execut ives of 
telecommunications firms throughout the Un ited States to cons ider approache s 
to nat ional joint plann ing by industry and government for provis ion of 
emergency commun icat ions. A Nat ional Secur ity Telecommun ications Advisor y 
Committee (NSTAC ) , compr is ing industr ial chief execut ives ,.was proposed to 
advise the Pres ident . It would be suppor ted by an Industry Execut ive 
Subcommittee composed of h igh-level executives appointed from with in the ir 
firms by the NSTAC members and by three working groups compr is ing technical , 
legal , and f inanc ial off icers of part ic ipating f irms . S ince March 1982 the 
NCS has had conferences with the industry points of contact and with two 
working groups , the Resource Enhancements and Emergency Response Procedures 
WOrking Groups. It also held a second conference on NSTAC organizat ion and 
leadership with the ch ief execut ives . On September 13 , 1982 , Pres ident Reagan 
s igned Executive Order 12382 establishing NSTAC as an advisory committee 
r epor t ing both to the Pres ident through h is ass istant for Nat ional Secur ity 
Affairs and to the Secretary of Defense in h is capac ity as Execut ive Agent for 
the NCS . NSTAC will advise the Pres ident and the Execut ive Agent on planning , 
standards , gu idelines for act ion , and implementation and operat ions opt ions 
for nat ional secur ity of telecommunications . POllowing the Execut ive Order , 
the NCS has held working group meetings on automated information process ing 

v 
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and meet ings with industry points of contact compris ing the Industry Execut ive 
Subcommittee to d iscuss poss ible str uctures and functions of that subcommittee . 

The NCS regards joint industry/government planning for nat ional security 
telecommunicat ions as a top-prior ity problem and requested that it be the 
topic for this f irst interim report . 

The NRC Committee on Review of NCS In it iat ives in support of Nat ional 
Secur ity Telecommunicat ions Policy comprises members with expert ise in a 
variety of complementary areas related to the plann ing , development , 
networking , operat ion , management , and survivability of telecommunication s 
systems . Members ' backgrounds embrace such f ields as computer/comaun icat ions 
systems , telecommun icat ions systems , rad io transmiss ion and propagat ion , 
satellite systems , video cable systems , nuclear effects , equ ipment 
vulnerability , power systems , technology policy formulation , and governmen t 
operat ions and organization . 

The committee ' s  review has involved extens ive brief ings in wash ington , 
D.c., and at AT&T Long Lines headquarters , Bedminister , New Jersey . The 
committee met as a group s ix t imes in 1982 for briefings and d iscuss ion . 
Between meet ings members reviewed mater ials , conducted ind ividual discuss ions , 
and prepared reports and drafts . There has been no previous work by the NRC 
on any aspects of th is study . Earlier external work has been compiled ove r 
the years in PCC rulemaking dockets and in the literature pertain ing to the 
Just ice Department ' s  ant itrust act ions against AT&T , with both of wh ich 
several members of the comm ittee are acquainted . The combinat ion of 
presentations , field vis i t ,  d iscuss ions , and background mater ial gave th e 
committee ins ight into the NCS init iat ives program and its needs for nat ional 
joint planning to support nat ional secur ity and emergency plann ing for 
reliable government commun icat ions . From that ins ight the committee developed 
the j udgments that form the bas is for this report . 

We have enjoyed the cooperation and suppor t from the Off ice of the 
Manager , NCS ,  during the course of th is study . In part icular , we appreciate 
the support we have rece ived from Mr . John Gr imes , Deputy Manager , NCSJ Col . 
Jack Taylor , USAF , Ass istant Deputy Manager , NCS J and Lt .  Col . Burt Stueve , 
USAF , PD-53 Program Coord inator , NCS . 

Th is committee , like others in the NRC whose members serve part-t ime and 
without compensat ion , must depend heavily on its profess ional staff .  In thi s  
r egard , we are par t icularly grateful to Richard B .  Marsten for h is sustained 
support of our work . 

A major commi ttee effor t like th is imposes a heavy burden on its 
administrative coordinator . It is a pleasure to acknowledge the ass istance o f  
Karen Laughlin for her support with the admin istrat ive and other essent ial 
act ivit ies . 

Finally , as the committee ' s  cha irman , I want to express my s incere thanks 
to its members for the ir ded icated efforts . 

LOUIS T .  RADER 

vi  
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I. INTRODUCTION 

A .  Background 

One obj ect ive of the Nat ional Commun icat ions System (NCS) is to ensure 
that the necessary telecommun icat ions resources and procedures are available 
to support essent ial government funct ions , c ivil act ivit ies , and military 
operations during and after nat ional emergenc ies , whether of natural or 
man-made orig in. The NCS est imates that 9 5 percent of the federal 
government ' s  telecommunicat ions requirements in the Un ited States ar e 
s atisf ied by commercial organ izat ions . The number of such organ izat ions has 
increased markedly over the last decade . This increas ingly competit ive 
environment , fur ther encouraged by such actions as the Federal Commun icat ions 
Commiss ion ' s •computer Two• dec ision ,  the settlement of the AT&T ant itrust 
s u i t ,  and pend ing congress ional leg islat ion to revise the Communicat ions Act 
of 19 34 , tends to establish barriers to the exchange of informat ion among 
carriers about present and future telecommunicat ions systems . Por example , 
the publ ic switched network environment after the ant itrust suit settlemen t 
will tend to become one of separate networks ind ividually opt imized to ach ieve 
compet itive advantage rather than a national system optimized for the common 
good of the overall public switched network . Compet it ive behavior by 
independent f irms poses d i f f icult ies for the NCS as it attempts to ach ieve it s 
object ive . 

The Nat ional Secur ity Telecommun ications Pol icy stated in Pres ident ial 
Direct ive/NSC-53 (PD-53 ) and the Emergency Mob ilizat ion Preparedness Pol icy 
s tated in Nat ional Secur ity Dec is ion Direct ive (NSDD) 4 7 requ ire preparedness 
of telecommun ications to suppor t the cont inu ity of government and recovery o f  
the nat ion during and after nuclear war or natural disaster . The NCS cannot 
fulf ill that requirement without help from the commerc ial organizat ions 
provid ing the preponderance of commun ication services in the Un ited States. 
Accord ingly ,  conferences were convened on March 16 and July 9 , 1982 , to 
address issues and problems of joint industry/government planning for such 
ends . Execut ives from industrial organ izations spann ing the spectrum o f  
commun icat ions and information-process ing activities attended . 

Following the meet ing of March 16 , a Nat ional Security Telecommun icat ion s 
Advisory Committee (NSTAC) , compris ing industrial chief execut ives , was 
proposed to advise the Pres ident. It would be supported by an Industry 

1 
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Executive Subcommittee (IES) composed of high-level executives appointed from 
within their firms by the NSTAC members and by three working groups comprising 
technical, legal, and financial officers of the participating firms. 

The July 9 conference was held with other industry chief executives to 

explore further the potential membership of NSTAC. A conference with the 
chief executives' appointees, their industry points of contact, was held on 

July 13 to discuss approaches to the organization and operation of the 
proposed IES. And on August 3 and 24 , respectively, conferences were held 
with working groups on satellite survivability and on joint network planning , 
discussing the problems associated with these two top-priority issues that the 
March 16 conference had identified. On September 13, 1982, President Reagan 
signed Executive Order 12382 establishing NSTAC as an advisory committee 

reporting both to the President through his assistant for National Security 
Affairs and to the Executive Agent of the NCS (the Secretary of Defense). 

NSTAC will advise the President and the Executive Agent on planning, standards, 
guidelines for action, and implementation and operations options for national 

security telecommunications. 

The NCS regards joint industry/government planning for national security 
telecommunications as a top-priority problem and requested that it be the 
topic· for this first, interim report. 

The committee believes ita role in reviewing NCS initiatives and in 

developing ita reports to include aiding the NCS in ita dealings with NSTAC. 
Such aid could include, among other things, advice on workings of the 
commercial networks and an agenda of ideas for presentations to and 
consideration by NSTAC. The committee hopes that the NCS will find this 
report, in particular, a useful guide to the development of information for 
the IES and the working groups. 

The committee did not consider such topics as the effects of 

electromagnetic pulse (EMP) on communications devices, equipment facilities, 
and systems, the vulnerability of these things, or means for improving their 
survivability and reliability appropriate for extended discussion in a report 
on joint planning. Such topics will be treated in the second interim report, 
to follow later in 1983. 

After Executive Order 12382 was issued, the NCS held a meeting 
(November 9, 1982) formally convening members of the IES to discuss possibl e 
structures and operations of the Subcommittee. The NCS suggested that the 
working groups be designated Resource Enhancements, Emergency Response 
Procedures, and Funding and Regulatory. Resource Enhancements would deal with 
engineering issues; Emergency Response Procedures with interconnection and 
operations' and Financial and Regulatory with administrative and 
implementation issues. These groups would report to the Industry Executiv e 
Subcommitte, whose members, in turn, would report to their NSTAC principals. 

The next meeting of the IES took place November 30, 1982, to review IES 
recommendations to NSTAC members on the form, organization, and operation of 
NSTAC as the coordinating body for industry joint planning. A formal NSTAC 
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meeting to confirm such arrangeaenta and to begin work on important issues 
was held on December 14 , 1982. At that meeting the President, in welcoaing 
the me.bera, discussed national security telecommunications as a top-priority 
planning issue for his attention. The NSTAC identified the establishaent of a 
central coordinating mechanism to coordinate industry activities in national 
security emergency preparedness telecommunications as the first issue the IBS 

should address for NSTAC review. It then selected survivability of commercial 

satellite communications and of total, national telecommunications as priority 
issues for IBS planning activities and for NSTAC' a attention at ita next 
meeting. Complementary to these, it asked the IBS to bring focus to issues of 
automated information processing for review at the next NSTAC meeting. 

The important telecommunications issue for which strategies are needed for 

joint industry/government planning is how to plan for, develop, and exercise a 
commercial telecommunications architecture, terrestrial and satellite, that is 

adequate to meet national security and emergency preparedness requirements. 

It is the view of the Committee on NCS Initiatives in Support of National 
Security Telecommunications Policy that such planning would be incomplete 
without paying some attention to cable video and mobile and fixed radio 
communication systems. This report addresses the problem of strategic join t 
planning in this broader context. 

B. Statement of the Problem 

The telecommunications industry in the united States, once monolithic, is 

rapidly becoming partitioned in ways that complicate the planning required for 
national security and emergency preparedness. The NCS depends on commercial 

facilities and networks for moat of ita domestic capability, and the Manager 
of NCS is responsible for the continuity of the system under adverse 
conditions. Responsibility for the design, construction, and operations of 
the underlying facilities, however, rests with commercial system managers, 

some of whom are adversaries in the marketplace. 

The degree of cooperation required to plan for reliable communications 
appears to be inconsistent with the expected relationships among the 
commercial carriers and other competing services, such as cable videoJ the 

number of participants seems potentially to be inconsistent with an effectiv e 
planning proces&J and incentives to implement security plana, once they are 

made, are of uncertain effect. An approach to effective joint planning withi n 
industry, and between industry and government, is needed to satisfy bOth 
industrial and government needs for reliable emergency communications. 
Because of the increasingly competitive environment in telecommunications 

services, special precautions will have to be taken to be sure that carrier s 
who cooperate in joint planning for national security/emergency preparedness 
(NS/BP) purposes do not thereby expose themselves to liability under the 
antitrust laws without there being other cause for such action. 

The accelerated introduction of competition by all three branches of th e 
government has been based on the fundamental belief that not only will better 
economies for the user result but also that the pace of technological 
innovation will be quickened in the process. The effects of increased 
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competition on the per formance of u.s. teleca..un icat iona with respect t o  
emergency preparedness will probably come i n  two stages . Short-tara, the 
effect will be to create a nuaher of tact ical proble .. having to do with a 
loss of central ized management and accountabil ity .  Strateg ically , .ore rapid 
improvements in the technolog ical base can have a lasting pos it ive effect on 
r ecoverabil ity by provid ing r icher connect ivity , a wider var iety of 
transmiss ion media , and more power ful terainal equ ipaent and services baaed on 
thea.  

In l ight of this rapidly chang ing s ituat ion , the NCS must face new opt ions 
for carrying out ita aisa ion . Clearly , the growth of compet ition ,  among aany 
other changes , calla for regular review of HCS pol ic ies . Technology and 
regulatory changes br ing problema too, but none has been so ser ious as thos e 
posed by the Consent Decree entered in August 1982 in settlement of the 
government's ant itrust case against AT&T . 

c. Def init ion of • Industry• 

• Industry , •  as used in th is report , includes all car r iers whose fac il i t ies 
and services are used by or are available to the government . Each car r ier 
owning fac i lit ies is respons ible for manag ing those fac ilit ies as a 
self-suffic ient ayatea or as a aubayatea of some larger conf igurat ion . Eac h 
r esale carr ier dependent on the fac ilit ies of others is responsible for 
manag ing ita own system through work ing agreements with ita suppl iers . 

Each such system or subsystem requ ires internal spec i f icat ions that govern 
ita per formance and interface spec i f icat ions that def ine interconnect ion 
r equ i rements . Internal spec if icat ions are the exclus ive respons ibility of the 
system provider . Inter face spec i f icat ions are defined in negotiated contract s 
betweeq ayatea providers or by consensus among system providers , users of 
services , and suppl iers of equipment . 
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II. THE NEED FOR RATIONAL JOINT PLANNING UNDER PD-5 3 

Pres ident ial Direct ive 53 is a statement of Nat ional Secur ity 
Telecommun icat ions Pol icy issued on November 1 5 ,  19 7 9 . It states that a 
s urv ivable communicat ions system is a necessary component of our nat ional 
secur ity. It further requires very heavy reliance to be placed on the 
nat ional telecommunicat ions infrastructure suppl ied by the common carr iers. 
PD-53 established the following pr inc iples as policyt 

o. Nat ional secur ity and cont inu i ty of government telecommunicat ions 
requ irements have pr ior ity in restorat ion of serv ices and facilities in 
nat ional emergenc ies. 

o TO the max imum extent feas ible , interstate common carr ier networks , 
includ ing specialized common carr iers and domest ic satell ite car r iers , should 
be interconnected and capable of interoperat ion in emergenc ies at breakout 
points outs ide of likely target areas. 

o The NCS will make ava ilable the informat ion necessary to allow 
interstate common carr iers to locate backbone fac i l it ies , where poss ible , 
outs ide of l ikely target areas . 

o Functionally s imilar government telecommunications networks shall be 
capable of interchange of traff ic in emergencies. 

o The Federal Emergency Management Agency , in coord inat ion with the 
Nat ional Communicat ions System , shall plan for emergency use of industry 
pr ivate l ine communicat ions that have s ign ificant capabilit ies (e. g. , 
pipel ine , railroad , and a ir l ine ) . 

o There must be a capability to manage the restorat ion and reconst itut ion 
of the nat ional telecommunicat ions system following an emergency. 

o The NCS will consult with the Federal Commun icat ions commiss ion (PCC ) 
on implement ing these pr inc iples and will place substant ial reliance on the 
pr ivate sector for advice and ass istance in ach ieving nat ional secur ity and 
preparedness goals . 

5 
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The planning requirement that must be satisfied covers the entire spectru m 
of telecommunications activities, from standards to implementation and testing 

of the actual interconnects required. The �ittee observes thata 

o All communications systems are vulnerable in varying degrees to 

different threats. Planning should identify the strengths and weaknesses of 
each of the various communications media and the systems using those aedia and 

seek to match the strengths of one with the weaknesses of the others. It i s  
not reasonable to expect t o  b e  able to make them all invulnerable, but carefu1 
planning and selective improvements can be made in such a way that the 
totality becomes much more robust and enduring. 

o The role of the government is crucial, but if it atteapts to proceed 
unilaterally the likelihood of success is vanishingly small. There appear to 

be no criteria or guidelines available to industry today other than those 
contained in the HCS' s restoration priority system. That restoration priority 
system still requires value judgments to be made in each individual case by 
affected government agencies and is 10 years out of date. It and its civil 
counterpart administered by the PCC are probably adequate to handle a nationa1 
emergency situation but are clearly inadequate to the task of meeting massive 

restoration and reconstitution needs following a nuclear attack on the United 
States. With proper planning by joint industry and government bodies, 

national capability to provide essential communications immediately after an 
attack can be developed. 

o HCS requirements for emergency planning for government communications 

overlie procedures for coping with disasters that are already in place in an 
industry noted for continuity of service. The extant service restoration 
practices will undoubtedly satisfy some part of the NCS needs. Issues 

relating to priorities among users of circuits in need of restoration and to 
the handling of major disasters may be the first ones addressed by the NCS in 
joint planning activities. 

o PD-53 calls for interconnects outside of nuclear attack target areas 

and facility planning so as to locate backbone facilities outside those targe t 
areas but provides no criteria by which the industry can decide even what are 
considered to be target areas. Government criteria and guidelines for planning 

of the communications facilities (and hardening of the telecommunications 
structure against physical effects, and radiation) are not generally availabl e 
to industry. Additionally, since the government is likely to have to subsidize 
other than normal construction required to satisfy target avoidance and 

facility protection requirements, it must determine the degree to which such 
protection is required weighed against the cost impact of doing so. These ar e 

just a few of the reasons why government leadership in this planning effort 

must be aggressively pursued. 

o On the other hand, the industry itself, which will be called on to 

accomplish the actual interconnects or to implement proposed standards, as 

either additions to existing plant or features to be incorporated into future 

plant, must be a major player in the planning effort. To illustrate: A 
protection feature seen as desirable by the government could be very expensive 
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seen through industry ' s  eyes . Moreover , the costa are not s imply direc t 
costa . Hardening a satellite against EMP imposes a weight penalty that 
translates into either the number of transponders on orbit or the on-orbi t 
l ife of the satell ite itself . Both of these have long-term economic coats far 
exceed ing the additional hardware coats assoc iated with provid ing the added 
sh ield ing and h igher-qual ity components . Only by industry/government joint 
planning on an interact ive and cont inuing bas is can the obj ect ives of PD-53 be 
fulfilled . 

Jo int planning by compet ing industr ial concerns always raises the quest ion 
about ant itrust i�l icat iona . However , PD-53 clear ly contemplates joint 
plann ing , and the ongoing debate surrounding proposals to rewr ite the 1934 Act 
(moat recently S . 89 8  and B.R. 5188 ) and the Modif icat ion of Pinal Judgment 
(MPJ )  seems to contemplate some joint plann ing for defense and emergency 

preparedness with appropr iate not if icat ion to the appropr iate regulatory body , 
probably the rcc. 

o Much of the central ized network planning has in the past been 
accomplished by the Bell system with partic ipat ion by the independen t 
telephone industry . The growth of interc ity compet it ion and the structural 
requirements be ing levied on AT&T by the rcc Computer Inqu iry 2 dec is ion , 
proposed telecomunicat iona leg islation , and the MPJ clearly will s ignif icantly 
erode AT&T ' a abi lity to provide the central ized planning leadersh ip and 
d irect ion character ist ic of the past . There are provis ions in both of the 
leg islative drafts and in the MPJ that allow common planning by the divested 
Bell operating companies as a group to meet defense and emergency preparedness 
needs . There is a long tradition of telephone industry cooperat ion in the 
form of such organizat ions as the u .s. Independent Telephone Assoc iation 
(USITA) . There is , however , no equivalent organizat ion for the growing numbe r 
of other common carr iers or , for that matter , any formal joint planning 
act ivity within industry that could immed iately replace the tradit iona l · 

Bell/Independent Telephone Companies relat ionsh ip . 

o Some organizat ion ded icated to joint planning by the carr iers and 
d evoted spec if ically to defense and emergency preparedness planning is clearly 
needed . I t  will be important that the par t ic ipants lay as ide their  
competit ive feel ings to ach ieve the common good that should emerge from such a 
joint industry planning effor t .  The NC S  took the first step by gather ing the 
chief execut ives from a number of major carr iers to a aer ies of high-level 
br ief ings on March 16 , 198 2 ,  g iving background on threats to nat ional secur ity 
and the need for top-level ,  joint industry/government planning to cope with 
these threats and r eceived substant ial suppor t from the industry leaders 
present . NCS has held subsequent br ief ing conferences with work ing groups 
compr ised of high-level executives in the f irma represented by the industry 
leaders and proposed a Nat ional Secur ity Telecommunicat ions Advisory Committee 
(NSTAC ) compr ised of the industry leaders to advise the Pres ident on this and 
other NS/BP problema of telecommunicat ions . On September 13 , 1982,  the 
Pres ident s igned Executive Order 12382  establish ing NSTAC as an advisory 
committee report ing both to him through h is Ass istant for National Secur ity 
Affairs and to the Execut ive Agent for the NCS . NCS cont inues to wor k with 
NSTAC and ita work ing groups , as descr ibed in more detail on pp .  1 and 2 .  
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There are a nuaber of s ignif icant issues that the government mus t  resolv e 
internally before it is prepared to lead a joint planning activity . 

At the head of these issues is that of f inanc ing the coats that will be 
i ncur red in providing the interconnects , protect ion features , or target 
avoidance . In the past the nat ional secur ity community has been able to 
influence planning by the establ ished carr iers , and the added costs for sucb 
construct ion have been indirectly borne by all rate payers . I t is not evident 
that compet ing carr iers will voluntar ily weaken the ir compet it ive posture by 
add ing features that raise the cost of the ir telecaa.un icat ions plants . 
Bence , the issues of who pays for the added costs and in what manner are 
fundamental . 

Second , the requirements must be provided by the government in a 
relat ively scenar io-independent method . Where the interconnects should be 
establ ished and how much hardening is requ ired are typical examples of the 
requirements-def in it ion process that the government aust undertake . It mus t 
do so with full awareness of the cost impact . Some interact ion with industry 
will  be required . 

There will also emerge an issue as to who is to be included or excluded in 
the joint planning process and j oint planning organizations on both industry 
and government s ides , as well as who becomes an early cand idate for emergency 
use in reconst itution activit ies . The telecommun icat ions industry structure 
i s  in a state of great turbulence--new entrants and new serv ices appear at.ost 
monthly . Pr ivate networks (both ter restr ial and satell ite based) , satell ites 
ded icated to cable televis ion , d irect broadcast satellites , rad io and TV 
stat ions , d ig i tal terminat ion systems--the l ist is almost endless .  Moreover , 
a j oint planning activity with representat ion from all parts of this very 
diverse group would fill a very large hall and probably ach ieve l ittle . 

S imilar to the need for j oint planning with in industry , a joint planning 
body is needed within the federal government . Many government agenc ies 
arrange for the ir own communicat ion services through the ir own budgets . Some 
of these services can be provided commerc ially r some are un ique and requir e 
individual systems for their provis ion r and some of the ind ividual systems are 
government operated . The committee does not see that effective planning 
procedures and organizations are yet in place with in the government for NS/BP 
communicat ions . While the NCS is work ing with NSTAC to ach ieve effective 
joint plann ing within industry d irected to NS/EP needs , it should turn its 
attent ion to a comparable act ivity within the government for which it can 
speak effectivly , organized so that it and the industry joint planning body 
can wor k together (as well as separately ) to achieve the NCS ' s  NS/EP 
obj ec tives . 

The planning requ irements , the respect ive roles of government and 
industry , and the issues sampled herein are not meant to represent an 
all- inclus ive l ist ing . They clearly fall short of that . However , this 
synops is does show that joint planning is essent ial and that although it may 
not be easy it should be undertaken at a very early date . The March 16 ,  1982 
conference and subsequent act ivit ies lead ing to the establ ishment of NSTAC 
through Execut ive Order 12382  are a good beginn ing . Much rema ins to be done. 
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I I I . APP�CHES TO JOINT PLANNING 

The needs of the HCS for joint planning with industry can best be met by 
building on a sound structure for joint planning with in industry . Even though 
industry joint plann ing efforts are narrowly focused , they are so organized , 
and they contain such sk ills , as will enable resources to be added to meet the 
broader NS/EP requirements of the NCS . This chapter will descr ibe how such a 
s tr ucture with in the industry might operate and how th is can be used as a 
foundat ion for ReS/industry j oint planning . 

A . Industry Jo int Planning 

AS explained on page 4 ,  the term • industry• as used in th is repor t 
includes all car r iers whose fac i l i t ies and services are normally used by o r  
are ava i lable to the HCS . Each carr ier that owns fac i l i t ies is  respons ible 
for manag ing those fac i l i t ies as a system unto itself or as a subsystem of 
some larger conf igurat ion . Each such system or subsystem requ ires internal 
spec ificat ions that govern per formance of the system and interface 
s pec ificat ions that def ine interconnect ion requirements . 

Local exchange telephone operat ing compan ies ( exchange car r iers ) are a 
s pec ial case , because , unl ike other car r iers , ( 1 )  they interface d irectly with 
nearly all users of near ly all systemsJ ( 2 )  near un i formity among all of the i r  
s ubsystems i s  essential for the proper operat ion o f  near ly all other systems , 
as well as the ir ownJ and , (3 ) they funct ion within franch ise areas ass igned 
by government author ity and therefore are not in competit ion with each other 
to any apprec iable extent . Given these circumstances , the exchange car r ier s 
must associate for the purpose of developing and publish ing standards and 
spec ificat ions that are appl icable to the ent ire local network . In doing so , 
they must reach agreement among themselves , they must accommodate the needs of 
rapidly chang ing technology in terminal devices , and they must ensure 
s uccessful interfac ing with interexchange networ ks with which there is a 
mutual interdependence for the availabil ity of interexchange services . 
Success in these challeng ing efforts is essent ial to the local exchange 
car r iers for the employment of the ir own fac i l i t ies , and it should be 
poss ible , therefore , to depend on this process as a foundat ion for other s teps 
in joint planning . 

The planning staffs of the exchange car r iers (or the central staff of the 

9 
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d ivested Bell Operat ing eo.panies , poss ibly in assoc iat ion with an industr y 
trade assoc iat ion) will include many hundreds of eng ineers providing technical 
support for the planning and standards work for exchange networks . In the 
normal course of bus iness , representat ives of this group will meet with 
manufacturers of terminal and switching equipment to discuss poss ible changes 
in exchange system standards . (At the present t ime this is accomplished 
through the Bquipment Compatibil ity Committee of the u.s. Independent 
Te lephone Assoc iation [USITA) and the ATIT Company . )  Conclus ions will be 
reflected in proposed changes to publ ished documents , wh ich will be made 
available for caa.ent to all interested equipment suppliers . 

The same process will be followed by the local exchange carr iers with 
r epresentat ives of the competing interexchange carr iers , as mandated by the 
terms of the 198 2  Modif icat ion of Final Judgment (MFJ) of the 1956 Consent 
Decree and because the interexchange carr iers are , collect ively , the largest 
users of the exchange networ ks . These discuss ions will also address standards 
but will concentrate on the inter face specif icat ions between local and 
interexchange networks . This subject , in turn , is closely related to 
interconnection among the interexchange networks themselves--a matter that is 
of great importance to NS/EP cons iderat ions . 

The pattern descr ibed above for the local exchange car r iers and the 
interexhange carr iers may be repeated as often as necessary , with the loca l 
exchange carr iers aeet ing with the operators of mobile systems , satell ite 
systems , CATV systems , or any other communicat ions provider requir ing 
interconnection with the exchange por t ion of the telephone network . 

At appropr iate intervals the exchange car r iers will re issue the i r 
publ ished standards and specif icat ions , reflect ing the same in the ir tar iffs 
by reference , as is the present pract ice . For example , Tar iff PCC No .  1 of 
the Winter Par k  Telephone Company , Sect ion 2 . 1 . 6 ,  spec if ies s ignal levels that 
can be accommodated by the networ k .  

Exper ience with the present method of developing standards , which depends 
on an integrated Bell Telephone System as the pr imary source , suggests that 
under new cond it ions of industry structure th is expected method will not be 
h ighly controvers ial . The most impor tant precaut ion required will be to 
ensure that all equ ipment suppl iers have the opportunity to part ic ipate at the 
same time , either directly or through representat ion , so that none is able to 
obtain advance not ice and thus secure a compet it ive advantage . S ince the 
present vertical integration between the local Bell carr iers and the Wester n  
El ectr ic Company will no longer ex ist , the problem of such assurance would 
appear to be greatly reduced relat ive to past c ircumstances . 

I t  must be assumed that some par ty to the process will at some time feel 
aggr ieved , thus , an appeal route to the PCC must be available . Under present 
law the rcc has the author ity to adj ud icate techn ical standards , and all 
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proposed ... na.enta to the Comaunicat iona Act ass ign some sort of overs igh t 
r espons ibil ity to the rcc with respect to technical standards . *  

Present law provides that the Pres ident baa author ity over common car r ier s 
i n  certain circumetancea , ** but under the expected restructur ing of the 
industry some expans ion of th is author ity should be sought .  POr example , th e 
Pres ident might be author ized to establ ish prograaa for provis ion of 
coaaun ication aervice&J facil ities to provide such aerviceaJ and plana and 
arrangements for mutual backup ,  restorat ion , and interconnect ion of such 
fac ilities and services for national secur ity and emergency s ituations . Th e  
NCS may wish to cons ider further expans ion o f  this author ity to include 
request ing commun icat ions companies to engage in meetings for joint planning 
of nat ional secur ity commun icat ions , services , fac i l i t ies , interconnect ion , 
and operat ions . It  may also wish to cons ider an amendment to the 
co .. unicat iona Act of 1934 specif ically charg ing the POC to cons ider nat ional 
secur ity and emergency preparedness (NS/EP) in the •public interest , 
conven ience , and necess ity••••  in ita regulatory , r ulemak ing and ratemak ing 
proceed ings . 

B .  Industry/Government Joint Plann ing 

The interests of the NCS in joint planning beg in with des ign standards and 
extend through cons ideration of routing , phys ical protect ion , interface 
s pec i f icat ions , networ k management ,  points of access and interconnectibility , 
and administration under emergency cond itions . There are also difficult cos t 
or f inanc ial problems to be resolved that flow from the technical 
cons iderat ions . All of these extend beyond the scope of pure system 
s tandards , but all of thea have important effects on system standards and 
other des ign spec if icat ions that are addressed by plann ing engineers . It i s  
for this reason that the approach to solut ions should draw on the same 
resources within the industry , insofar as it is practicable to do so . 

*The POC ' s  existing author ity is der ived from Sect ion 1 of the Communicat ions 
Ac t  of 1934 . Techn ical standards for terminal equipment appear in Par t 68 of 
the PCC Rules and Regulat ions . B . R . 5158 contained a provis ion (Sect ion 2 41  
of  the Committee Pr int dated Apr il  8,  198 2 )  direct ing the PCC to establish and 
enforce uniform technical standards for transmiss ion services and fac ilit ies 
and interconnection of terminal equipment . 

* *Spec ifically , under Sect ion 606 of the communicat ions Act the Pres ident is 
author ized to g ive pr ior ity to essent ial commun ications dur ing wart ime J to 
suspend or alter federal r ules governing common carr iers , close the fac ilities 
of common car r iers , or author i ze government operat ion of such common car r ie r 
fac il i t ies dur ing war or threat of warJ to suspend or alter federal regulat ions 
appl icable to stations or dev ices that emit rad iation dur ing war or threat of 
war ,  s tate of publ ic per il or d isaster , or other nat ional emergency (e�has is 
added ) . 

* **The quotat ion is from the communicat ions Act of 1934 , as revised through 
197 8 , Sections 214 and 30 2 .  
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• Des ign Iaauea 

Some of the techn ical needs of the HCS will be a iailar to the needs of 
commercial users , even if  of a higher order--e . g . ,  reliability . sa.. HCS 
r equ ireaents , however, are unique--e . g . , avoidance of target areas . Aaong 
technical and operational requirements, the RCS ia interested in the 
interconnectibility and flexibility of ayate .. and access thereto , the 
vulnerability of systems to intercept ion and inter ference, the rout ing o f  
systems for target avoidance , a nd  the hardening o f  facilit ies t o  res ist 
damage . Three of these des ign needs of the HCS will be exaained br iefly . 

a .  Systems Interconnect ibil ity ,  Flexibility, and Access . The 
interconnectibi l ity of systeaa is a matter of commercial importance as well aa 

being important to the HCS . The technical terms of interconnect ion will 
necessar i ly be unifora among moat ,  if not all , exchange carr iers and wil l 
ord inar ily be reflected in the ir tar iffs as well as in published 
spec i f ications . The NCS will f ind that the same planning staffs that develop 
and ma intain internal standards for the exchange carr iers are appropr iate 
init ial points of contact for improving , if necessary , the arrangements for 
the interconnect ion of interexchange systeaa at the points where they aeet the 
exchange environment . The eng ineers of the interexchange car r iers who wor k on 

the des ign of exchange connect ions will , of course , be party to these 
d iscuas ions and will , in turn , open up channels for the negotiat ion of 
f lex ible circuit rout ing within and between systems . 

Through these discuss ions , channels will be ident if ied for the developaen t 
o f  interconnection capabilit ies between interexchange car r iers at nodal points 
that are outs ide metropol itan areas or are otherwise apar t from the points o f  
interconnect ion with the exchange systems . Flexibility ,  the placement of 
nodes having the phys ical capabil ity to reroute c ircu its , or to interconnec t 
systems , must be des igned into systems at the beg inning . NCS should make sucb 
relat ively scenar io-independent government guidelines and cr iter ia for NS/BP 
plann ing of telecommun icat ions facilities available to the part ic ipants 
throughout these d iscuss ions . 

With regard to satell ite communicat ion the NCS should establ ish a domest ic 
co .. unications satellite planning act ivity with points of contact des ignated 
by the domaat car r iers . The purpose of the act ivity would be to develop a 
catalog of domaat facilities and def ine networ k control connect ivity required 
for reconst itut ion . 

S elected earth stat ions (i . e . , those located remotely from assumed target 
areas ) should be the f irst set to be examined as cand idates for PD-53 
i nterconnect and some network control interconnect ivity . Some or all of the 
s tations so selected should be des ignated to per form networ k control funct ions 
on a prear ranged successor bas is . 

b .  Vulnerab ility .  Th e  vulnerabil ity o f  systems to intercept ion and 
interference is a funct ion of system des ign , wh ich is to say of internal 
s tandards and spec if icat ions . The HCS must f irst determine if  exist ing 
systems are vulnerable to a degree that is incons istent with NS/EP 
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requ irements , and to do th is it  will be necessary for NCS representat iver 
confer d irectly with the owners and managers of these systems . I f  there la _ 

need for improvements , proposed specif icat ions should be presented by the NCS 
to the same eng ineers , already identified ,  who are respons ible for the 
placement of phys ical fac il it ies . 

c .  Routing and Hardening. T.he routing of transmiss ion systems , the 
location chosen for switches , and the phys ical hardening of s ites are all a 
part of system des ign , and proposals will be developed by the same plann ing 
staffs for later cons ideration by industry managers at a h igher leve l .  

2 .  Qperational Issues 

Af ter the phys ical needs of the NCS have been identifed and the means for 
meet ing them have been determined , pract ical arrangements for implement ing the 
solut ions will have to be employed . T.he ability to gain access to systems and 
to interconnect systems with equ ivalent inter face standards is a par t icularly 
severe operat ional problem for wh ich it will be necessary to have 
execut ive-level agreement , in pr inc iple , to an industry/government join t 
plann ing process , and a practica l ,  effic ient arrangement for administer ing the 
process . 

a .  Protect ion of Cooperat ing ca r r iers in Suepor t of NS/BP . Because the 
interconnect ion of systems is of commerc ial importance , contractual 
relat ionsh ips that def ine the terms of such interconnect ions will deve lop , as 
there now ex ist , among the car r iers . While economic terms might be negot iated 
ind ividually , th is is unl ikely with respect to the 1 , 000 or so exchange 
car r iers , and a model agreement approved by the PCC is to be expected .  Th i s  
model agreement i s  a start ing point for the NCS , wh ich will require more 
f lex ible interconnect ions at the inter face between interexchange and exchang e 
fac il i t ies and also interconnect ion capabil ity outs ide such areas of 
exposure . Initial discuss ions about such arrangements shou ld beg in at th e 
h ighest poss ible level of carr ier management to secure understand ing and 
acceptance of the concept . Later n�ot iat iona can be conducted at the 
contract ing level of management . 

Ga in ing access to exist ing c ircu its at points where such access may be 
requ ired in an emergency has already been recogni zed as a ser ious problem .  I t  
may be the f irst , and poss ibly even the largest , example o f  conf lict between 
the needs of HS/BP and bas ic economic bus iness cons iderat ions . 

Only the s implest of services can be establ ished ent irely with the 
'resources of any s ingle car r ier . Spec ial contracts or work ing ar rangement s 

w ill be needed in order to meet the expectat ions of the NCS for the prompt 
establ ishment of new services or the rearrangement of ex isting serv ices , for 
wh ich past exper ience will be only partly appl icable in the new industry 
environment .  Restorat ion capabil ity calla for s imilar wor k ing agreements 
among car r iers , for wh ich exist ing precedents may now be appl icable to only 
the exchange carr ier s . 
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Because soae of the carr iers involved will be autual compet itors ,  it i s  
possible that some spec i f ic legal author i zation for collaborat ion in the 
interest of nat ional secur ity will be requ ired in order to secure the 
necessary spec ial work ing arrangements--recent ant itrust h istory having 
created great d is incent ives for tak ing such r isks . 

b .  Federal Author ity to Compel Cooperation . It is easy to say with a 
h igh degree of conf idence that all carr iers will usually cooperate fully with 
the NS/EP requests of the NC S ,  after the other issues addressed in th is 
sect ion have been resolved . •usually , • however , is not suffic ient in a aatte r 
of such c r i t ical importance to the publ ic safety . Federal law must aff ira the 
author ity of the Pres ident and/or the PCC to compel cooperat ion , even under 
cond it ions that are not yet recognized publ icly as an emergency . ( Such 
author ity exists now with respect to pr ior it ies , preempt ion of facilities , and 
their operat ion by the governmentJ * the issue , therefore , is to aff ira that it 
is adequate for planning and implementat ion of fac i l it ies , and/or the ir  
operat ion , by cooperating industr ial f irms under the expected conditions of 
industry structure or , i f  it  is not , to def ine the need for changes . Any suc h 
leg islat ion should be drafted to ensure that such pres ident ial author ity does 
not lead to abuse and is used only when absolutely required . )  

· 

C• Service Mobil izat ion and Restorat ion . Prom a technical point of view ,  
the ability to establ ish service on very shor t not ice and to restore service 
a fter it  has been interrupted is a funct ion of the resources of the car r ier s , 
includ ing availability of spare parts and the mot ivat ions of the ir managements 
to ass ist other carr iers , e . g . , the ir will ingness to exchange equ ip.ent . This 
was not a problem under the system pr ior to the MPJ (see Chapter I I , Sect io n  
I ,  p .  4). Under the post-MPJ system , it may be .  The challenge will be found 
in the att itudes and mot ivat ions of compet ing car r iers . 

3. Fund ing Issues 

Many features have been built into the present telephone network that were 
not requ ired for commercial reasons , in order to meet the needs of NS/EP .  Pbr 
example , several thousand miles of transcont inental transmiss ion c ircu its have 
been hardened and are routed so as to avoid potent ial target areas , and the 
build ings that house terminal fac i lities that are cr it ical to these and other 
important cables are hardened against natural disaster and mil itary attack. 
TO a large extent , th is was done at the cost of the carr iers build ing the 
network , with these costs be ing recO¥ered in the normal rateaak ing process. 
Increased compet ition and the l ikely post-MPJ environment make it improbable 
that future rates will permit recovery of such costa . When NS/EP requ iremen t s  
are clear ly beyond commerc ial needs and are readily identif iable from bOth 
phys ical and secrecy cons iderat ions , e . g . , the phys ical harden ing of a 
terminal for an underseas cable , the costs should be paid out of the federal 
budget . When NS/EP requ irements are of commercial value , even though beyond 
what the carr iers are will ing to pay for , the best arrangement for fund ing i s  
probably t o  make the inclus ion o f  such features mandatory for a l l  carr iers--

* Sect ion 606 of the Commun icat ions Act of 1934. 
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e i ther through PCC l icens ing procedures or through leg islation--and thu s 
enable each car r ier to recover its coats in the ratemak ing process , as in the 
past . There will be gray areas between these extremes , not eas ily 
c lass ifiable , that should be made the subject of d iscuss ion with h igh-level 
.anagement of the carr iers to develop a recommended procedure .  

Even though many such requ irements aight be met by d irect funding or bY 
.. ndatory construct ion standards that are read ily acceptable to the car r iers , 
i t  is h ighly des irable that new leg islat ion be obtained as a par t of the 
solution to th is problem. The NCS may wish to seek a mod i f ication of the 
eo .. un icat iona Act that declares NS/BP cons iderat ions to be in the publ ic 
interest and instructs the PCC to take them into account in its proceed ings . 

4 . Implementation Issues 

An effect ive plan for implementat ion of industry/government joint planning 
will depend on leadersh ip ,  on both s ides . With in the government , an effor t 
should be made to ensure that the NCS can speak with author ity on NS/BP 
.. tters for all of its member agenc ies . In industry , it may be necesary to 
hold exploratory d iscuss ions before the real leadership can emerge , but it 
should be assumed from the beg inning that the chief execut ive off icer of the 
central staff of the Bell Operat ing Companies will play a key role . 

a .  Execut ive Level Agreements in Pr inc iple . There is no directly 
applicable precedent for industry/government joint plann ing on a scale that is 
comparable to the need discussed in th is repor t .  I t  follows , therefore , that 
l ittle can be accomplished unt il ( 1 )  there are adequate legal protect ions and 
(2 ) there is agreement at the executive level of each part ic ipating company 
that someth ing of th is nature must and will be done . By its very nature , it 
is a concept that will be endorsed in general terms more eas i ly than it wi l l  
b e  implemented i n  pract ice . 

b .  Effective Administrat ive Arrangements . The requ irement for a 
practical , eff ic ient arrangement for the administrat ion of industry/governmen t 
j o int planning is eas i ly grasped . The danger l ies in moving too rapidly on 
deta iled matters , before two prerequ isites have been met . Th�se are the 
r estructur ing of intercarr ier arrangements with in the industry and agreement 
on concepts at the execut ive levels of part ic ipat ing companies . There ar e 
other requ irements , also , that can be met whi le wait ing for these cond it ions 
to be established , so it does not follow that prec ious t ime will be lost , 
e . g . , government ' s  needs will have to be def ined and quanti f ied .  Much work on 
def init ion and quanti f icat ion is required within the federal establishment 
before deta iled attention can go beyond that step. Tbe sequence of act ions 
must be carefully cons idered . Within both industry and government , these 
i ssues must be addressed at the execut ive level in the context of 
aupport/adainistrative arrangements before great accomplishments can be 
expected at the technical level . 

c .  Findings 

1 .  Industry/government joint planning for HS/BP in communications rests 
on a foundat ion of system standards and specif icat ions that are pr imar ily the 
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respons ibility of industry . Interface specif icat ions are published by the 
carr iers and are reflected in their tar iffs . 

2 .  Current pract ices for developing and publish ing technica l 
s pecif ications for the telephone system are baaed on a h ighly integrated 
industry , wh ich is now tak ing on a new structure of d iverse and compet itiv e  
entit ies . Some accommodation to these changes must be made by the industry in 
ita approach to the publicat ion of technical specif ications and standards . 
The carr iers that prov ide local exchange services will have a pr imary 
respons ibil i ty for the interface specif icat ions upon wh ich other carr iers wi l l  
depend . Tbe organ izat ion that is used by the exchange carr iers for th is 
purpose is the appropr iate work ing level contact for the NCS in ita efforts t o  
address HS/BP requirements . 

3 .  It will be necessary for the cur rent examination of nat ional policy on 
telecommunications to continue beyond ita present uncertain state before 
detailed arrangements can be completed at the work ing level for 
industry/government joint planning . 

4. Even though the PCC is known to have author ity over certain aspects of 
standards and specif ications , the expected changes in industry structure .. ke 
it necessary for this author ity to be clar if ied , in the interest of NS/BP . 

The Communicat ions Act does not charge the PCC to take NS/EP 
cons iderat ions into account in ita regulatory , rulemak ing , and rateaak ing 
proceed ings . 

An appeal route to the PCC baa not been provided to ensure equal 
opportunity for all equipment suppliers to part ic ipate in the process o f  
sett ing technical specif ications and standards . 

5 .  Prea idental author ity under the Commun ications Act does not cove r 
establishment with industry of programs or facilities to provide communication 
services nor planning and arrangement with industry for autual backup , 
r estorat ion , or interconnect ion of such fac i l i t ies for nat ional secur ity or 
emergency s ituat ions . 

6 .  Tbe NS/BP requ irements for routing flex ibility and for ayatea 
interconnectibility exceed the expected commerc ial requirements for thes e 
features , both of wh ich call for cooperat ion among compet ing carr iers . 

1 .  The need for the establ ishment of new or changed services on very 
abor t not ice , wh ich is now met through the cooperation of an integrated 
industry , must be addressed in other ways under the expected industry 
s tructure . Tbe same can be said of the need for prompt restorat ion of 
fac i l ities in case of phys ical destruction . Both will requ ire unprecedented 
cooperat ion among competing carr iers . 

8 .  Even though the Pres ident baa author ity over the nat ion ' s common 
carr iers under certain emergency condit ions and baa delegated certain of that 
author ity to the NCS , the expected changes in industry structure together with 
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recent l it igation under the ant itrust laws make it necessary for the NS/EP 
obligat ions of the carr iers to be clar ified and for cooperation among the 
carr iers in the interest of NS/BP to be required by federal law . 

9 .  T.he NS/BP technical requirements for reliability and protection 
against interference , intercept ion , and phys ical damage may exceed the 
e xpected commerc ial requ irements for these same features , all of wh ich impose 
add itional costs in · systea des ign , construction , and operation . 

10 . T.he ability to gain access to commun ications channels under emergency 
condit ions , and in unexpected locations , may impose on the carr iers add it iona l 
costs in system des ign and require add it ional investment . 

11 . The expected competit ive industry structure will not permi t 
add it ional costs to be assumed by any s ingle carr ier unless all compet itors 
are equally burdened . 

12 . S ince some of the added costs of NS/EP capabilities are beyond 
commerc ial needs , the compet it ive industry structure suggests that new 
l eg islat ion is needed as par t of a solut ion of the issues of who pays for such 
added costs and in what manner .  

13 . Effect ive joint planning with in industry for NS/EP commun icat ions is 
hampered by the lack of government and techn ical requ irements and relat ively 
scenar i� i ndependent cr iter ia and guidel ines . Much work is needed with in the 
government to def ine and quant ify its needs in NS/EP telecommun ications , e . g . , 
nuaber and locat ion of interconnect ions , bow much hardening is requ ired and 
where , and placement and descr ipt ion of nodes having c ircu it-rerouting 
capabil i t ies . 

14 . Al though there is exper ience with industry joint planning in 
terrestr ial telecommun icat ions , no comparable exper ience or mechanisms exis t 
for satell ite commun ications , nor is there any government plann ing activity 
for the interconnect ion of satell ite commun icat ion facilities . 

1 5 .  With in the government , effect ive , interagency , j oint plann ing 
mechanisms and procedures do not yet seem to be in place for NS/BP 
commun icat ions , inh ibit ing the ability of the NCS to speak for i ts members . 

16 . Although it bas the potent ial to contr ibute to an NS/BP 
c ommun icat ions system , the cable televis ion industry bas not yet par t ic ipated 
in NS/EP joint plann ing act ivities . 

D .  Recommendat ions 

1 .  High-level d iscuss ions between the NCS and industry management , 
perhaps start ing with executives of the exchange car r iers , should beg in now , 
to address the following issues a 

a .  T.he need for NCS to have greater interconnectibil ity among systems 
than will be required for commerc ial reasons alone . 
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b .  The need for a s ingle point of contact with the HC S  to deal with th e  
s etup,  change , o r  restorat ion o f  services and the acceptance of end-to-end 
respons ibility .  

c .  Th e  need for spec i f ic legal d ispensation for ca.peting carr iers to 
collaborate in order to .. et NS/EP requirements . 

d .  Practical alternatives for fund ing the needed greater phys ical 
secur ity and voice frequency access in systeas des ign , or in routing or 
hardening of fac ilities , than the carr iers will requ ire for caa.erc ial reaaona . 

2 .  The HCS should lead an effort with in the federal government to br ing 
together and quant ify the NS/EP needs of all agenc ies and to develop a 
pr ior ity rat ing for thea , preparatory to negotiations with the 
s tandards-setting staffs of the carr iers . 

3 .  After the HCS has explored with industry manag ... nt the k inds o f  
upgrad ing needed to meet NS/EP requ irements , it should explore the funding 
opt ions with the industry and , if necessary , secure the ass istance of the 
Office of Management and Budget and of the roc to establ ish wr itten pol icies 
and propose appropr iate leg islat ion relating to funding . 

4. The HCS should recommend that the Pres ident propose to the Congress 
spec ific leg islat ion to clar ify the extent and type of federal author ity ove r 
commercial telecomaunicat ions systems that is requ ired for NS/EP and the 
obl igation of commerc ial car r iers to cooperate in the interes t of NS/EP 
w ithout , therebf , expos ing themselves to damage under the ant itrust laws . 

s .  The NCS should recommend leg islat ion instructing the PCC to include 
NS/EP cons iderat ions in the publ ic interest in its regulatory , ruleaak ing , and 
ratemak ing proceed ings . 

6 .  The HCS should include the cable televis ion industry in its joint 
planning activities . 

7 .  Once the NCS establ ishes cr iteria for telecommun icat ions systems 
relative to NS/EP requ irements , spec ific stud ies should be conducted to 
determine if  there are preferred cable televis ion system des igns for meet ing 
those requ irements . 

8 .  The NCS should establ ish intragovernmental joint planning mechanisms 
comparable to those in industry , to enable it to speak for its members and to 
wor k with the industry joint planning bod ies effect ively . 

9 .  The NCS should establish a satell ite commun icat ions planning activity 
w ith points of contact des ignated by the domest ic satellite carr iers , to 
develop a catalog of facilities and def ine networ k control connect ivity 
r equ ired for reconstitution , examining selected earth stat ions as the f irst 
set of cand idates for PD-53 interconnect ion and networ k control . 
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A .  Background 

IV . COMMBICIAL RESOURCES AVAILABLE TO '1'BB NCS 

Commerc ially offered com.un ications services in the Un i ted States are 
all-pervas ive . They link substantially every home as well as every off ice i n  
bus iness , i n  government , i n  health services , academia , the profess ions , and 
more . The telephone networ k ,  the backbone syste• in the spectrum of 
communicat ions services , has operated for many years as a group of regulated 
publ ic ut i l it ies with interconnected services offered by a multitude of 
nonca.peting companies rang ing from the world ' s  largest to some of the 
nat ion ' s smallest . 

JS .  Bell , ATiiT 

Amer ican Telephone and Telegraph , the Bell System, is the largest 
carr ier . Through its Long Lines Department , ATr.T furnishes nearly all th e 
long-d istance connect ions in the country . It also owns or controls 22 Bell 
reg ional operat ing companies that provide local telephone service in the ir  
franch ised geographical areas . Long Lines • interstate rates are under the 
regulation of the Federal Communications Commiss ion (PCC) . Local rates ar e 
approved by the State Regulatory Commiss ion having j ur isd iction over the 
franch ise ter r itory in each state . Bell Operat ing Companies ( BOCa )  serve 
approx imately 146 mill ion telephones in the un ited States . ATiiT is under 
court order to divest itself of its ownersh ip in the 22 reg ional compan ies by 
February 1984 .· 

c .  Independents 

Th ere are also more than 1 1 500 independent telephone operat ing companies 
that prov ide telephone services to the balance of the nat ion and own some 
long-d istance fac ilities (mostly intrastate ) , serving 3 5 mill ion telephones . 
The four largest independent systems are , in order of s ize , GTE with 16 
m illion telephones , Un ited Telephone System with 4 . 8  mill ion , COnt inental 
Telephone System with 3 million ,  and Centel System with 1 . 7  million .  The 
i ndependents , too , are subject to state (and federal ) regulat ion . However , 
state-approved local rates , even for the same service , can vary , depend ing on 
s uch factors as investment in fac i l i t ies and quality of service . 

1 9  
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D .  Interconnect ion 

The ent ire interconnected telecommun ications networ k operating under this 
coaplex structure runs extre .. ly well . Although more than 1 , 500 different 
corporat ions are owners and operators of var ious separate ele .. nts and are 
subject to var ious regulatory directives fro. 51 different federal and state 
governmental bod ies , the service provided is the wor ld ' s best .  Much of this 
success is due to the provis ion in the Communications Act of 1934 providing 
for carr iers to cooperate in the offer ing of joint through services ,  in wh ich 
they are partners rather than competitors . Because of this relationship , the 
ownership of fac ilities has become almost irrelevant in the des ign and 
manag ... nt of the network ,  and all partners have generally adhered to aaa.on 

s tandards . The aggregat ion of costs and the pool ing of assoc iated revenues 
( see Section B) has peraitted ilaprove•nts to be made when needed for the good 
of the whole system, without the ir having to be j ustif ied econoaically to the 
owner of the plant be ing improved . This whole work ing relationship is placed 
in some j eopardy by the developments now tak ing place to restructure the 
telephone industry . 

E .  Un iversal Service 

The major goal of federal regulat ion s ince the Commun icat ions Act of 1934 
has been to extend telephone service to all through a concept called 
•universal service• at reasonable rates . That goal has been satisfied with 
more than 98t  of the nat ion ' s  res idential un its and substantially all othe r 
c ustomers now served by the network .  

I n  order to ach ieve such un iversal service , the regulat ing agenc ies , bOth 
federal and state , wh ich have author ity to set rates for the service , have 
a llocated the cost of commonly used facilities in such a way as to keep local 
rates low and long-distance rates h igher than they would be under free-marke t 
condit ions . Bus iness services have customar ily paid h igher rates . In s imilar 
fash ion , long-d istance or toll rates have generally been based solely on 
d istance rather . than reflect ing the econa.ies of scale that ar ise from lower 
costs over routes that have heavy traff ic volume . These rate-averag ing and 
cost-s hift ing concepts have been instrumental in reach ing the 1934 leg islat ive 
goal of universal service at reasonable cost . TOday a telephone is as much a 
publ ic service necess ity as food or shelter . 

F .  u.s. Standards 

The need for common technical and operating standards in such an 
environment is obvious . S ince the Bell System has both local and toll service 
and at the same t ime controls the greatest part of the total industry , aost 
u.s. standards and operat ing pract ices have or ig inated in the Bell System . 
Th rough the u .s. Independent Te lephone As soc iat ion ' s  ( USITA) Committees on 
Eng ineer ing and Equ ipment Compat ibil ity ,  other telephone companies and 
equipment manufacturers have been kept informed of Bell practices and of new 
developments at Bell Laborator ies . Bell has technical , eng ineer ing , and 
operating resources that are unmatched by vir tue of its s ize , and most new 
developments in wor ld telephony have , over the years , been introduced by Bell . 
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G .  International Standards 

In ternational standards are established by the International 
Telecomaunications Union ( ITO) , an organ ization operat ing under the auspice s 
o f  the United Nat ions . Radio standards fall under an ITU comaittee , 
des ignated OCIR,  while telephone and telegraph fall under another ,  des ignated 
CCITT . The quadrennial plenary aeet ings of the CCIR and CCITT result in the 
issu ing of a number of books containing recommendat ions on all aspects of 
caa.unicationa systems . Kb ile the CCIR and CCITT are purely advisory , the 
at.oat universal acceptance of their recommendat ions g ives them the status o f  
s tandards . Pr o.  t ime to t ime ,  rad io conferences are called by the CCIR on the 
allocation of frequenc ies . Their f indings , when approved by the u. s .  Senate , 
beca.e , in effect,  treaties . 

Th e  ITU permits more than one international s tandard in some cases . u.s .  
telecommunications pract ices have often led the European environment in th e 
appl ication of new technology , and our standards are generally approved , along 
with noncoapatible alternatives . u.s. part ic ipation in the CCITT and adoption 
o f  their r eca..endat ions were greatly accelerated with the start of the 
transatlant ic voice service over the f irst cable in 1956 and with satellite 
s ervice in 1965 . Act ive par t ic ipat ion of the Un ited States in internat ional 
radio_ conferencea dates back to the turn of the century , s ince radio 
t ransmiss ion called for internat ional cooperation to a much greater extent 
than did wire transmission unt il  mid-century . 

H . Separat ions 

Th e  appl icat ion of formulas for d ivid ing revenues among carr iers , for 
services that are jointly provided , is a corporate function known by the name 
•d ivis ion of revenues• when practiced within the Bell System and as 
•settle .. nts • when it ia between companies of different ownership . Th e  
quantity o f  revenues der ived from a g iven service is deterained by a 
r atemak ing process that , in turn , depends on coat allocat ions known by th e 
name •separations . •  The rules for allocating , or •separat ing , •  coats that are 
common to several services are developed by state and federal regulators 
cooperatively through • joint boards , •  with staff suppor t and advice provided 
by the carr iers , lead ing to f inal approval by the rcc. 

The d ivis ion of revenues (or settlements ) process calla for all revenues 
der ived from specif ied services to be pooled for later d istr ibut ion ao aa to 
cover the coats (as def ined by separat ions ) of each carr ier , with the res idue , 
if any , be ing d istr ibuted ao as to provide a common rate of return to each 
carr ier on the plant that ia dedicated (or allocated ) to the same services . 
The carr iers themselves administer the process , subject to regulatory review . 
One e ffect of this process is  to aggregate coats over wide geographical areas , 
and over several d ifferent services , obscur ing coat d i fferences that may be 
substantial . Information provided by the carr iers to state and federal 
regulators indicates that , with the advent of intense compet it ion for cer ta i n  
s ervices , these coat d ifferences will be exposed and will have to be 
recognized in the rateaak ing process ,  with result ing h igher pr ices to some 
users of bas ic telephone services . 
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Separations rules have been changed fro• tiae to t t.e ,  and those that ar e 
now in effect def ine the coat of long-d istance services at a h igher level 
relative to local services than did previous rules . Since these rules do no t  

apply outs ide the traditional telephone carr ier group , ca.petitors do not have 
their long-distance costs defined in th is way , enabl ing thea to pr ice their 
s ervices below the co.ts of the telephone carr iers . 'l'h is fact is the baS is 
for widespread concern that separat ions rules will have to be changed in ways 
that will reallocate costs fro. long d istance back to local services , 
resulting in substantial increases in the pr ices for local services . 

I . HCS Fac ilit ies 

The un ique operating arrangements with in the telephone industry have aade 
it poss ible for 110st of the needs of the 11:8 to be satisf ied through a s ingle 
point of contact with in the Bell Systea. Whether the need was for long-range 
planning , hardening or other protection of fac i lities , the procure .. nt of 
e ither long-haul or local c ircuits , or eaergency restoration or other response 
to unexpected develo�nts , respons ibil ity was accepted at that s ingle poin t 
o f  contact for the des ired end result . All carr iers cooperated with each 
other to make th is poss ible . 

J .  Elements of Change 

In the ear ly 1970 1 s , un iversal service having been ach ieved , the PCC began 
cons ideration of the role that competition might play in sett ing reasonable 
r ates for telephone services and at the same t ime broadening part ic ipation in 
the telecom.un ications industry . The Congress , too , dur ing the 197 0 1 s ,  
perhaps uncoafortable both with the aonopoly power of ATiT and with the 
regulatory results of the PCC , stud ied the matter and eventuallY opened 
hear ings on modify ing the 1934 Act . 'l'he Justice Department entered the 
picture in 197 4  with an ant itrust action against AT&T . An earl ier case , f iled 
in 1956 , resulted in a consent decree that bas been modif ied by the Federal 
Distr ict Court of Washington , D.c . , in its Modif ication of Pinal Judg.en t 
s igned August 2 4 ,  1982 (see Chapter V) . Dur ing this same per iod ,  ca.puter 
ca.panies and users of data transmiss ion services were vigorous in the i r  
demands for new and cheaper data services over the telephone network , even 
though the volume of such traff ic was extremely small ca.pared with that for 
the normal voice mOde .  

Th e 1970 1 s  witnessed the introduction of domest ic satellite services to 
supplement the toll networ k through seven ground stations , four operated by 
Bell and three (one in Hawa i i )  by GTE ,  the largest of the independent 
co11pan ies . 

Mobi le telephone services became saturated in all large urban areas and a 
new concept called •cellular rad io• was proposed and testedJ PCC approval was 
r equested and granted in 1982 . 'l'h e cellular concept replaces h igh-power 
transaitting stat ions that cover relatively large areas with a structure o f  
small cells , each conta ining a low-power transaitter , arranged in a frequency 
plan that prevents mutual interference . Cellular trans11itters and receivers 
have access to the publ ic switched network (PSN) J master stations in each 
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cellular complex are connected to tbe P SN  through switches that operate i n  the 
CCIS network . In October 1982 tbe roc gave AT'T cond it ional approval to 
construct such a system for tbe Ch icago aarket . Appl icat ions for the top 3 0  
aarkets have been filed jointly by AT,T , GTE ,  and 20 otber independent telcos . 

Jt .  ec.pet ition 

PCC efforts to introduce coapetition in the 1970 ' s  has had some iapact on 
long-distance service but almost none on local service .  Special ized common 
carr iers ( SOCs )  init ially offered long-d istance , pr ivate-l ine service to 
bus iness customers , largely over h igh-dens ity routes , and were eventually 
author ized by the PCC to offer switched voice service to the publ ic , caus ing 
them to be des ignated •other coamon carr iers • (OCCs ) . Depending on the 
company , th is traff ic flows over channels leased from Bell and the 
independents or over fac ilities owned by each occ . In general , rates of thes e  
OCCs become ca.petit ive with normal long-d istance rates when the volume of 
calls reaches a substantial level . OCCs include Microwave Commun icat ions , 
Inc . (II:I ) J Southern Pac i f ic Co1111unications Company ( SPCC )  r u . s .  Transmission 
Systems (a subs idiary of IT,T) r  u . s .  Telephone Communications , Inc . J 
Midwestern Relay , Inc . r and Western Telecommun icat ions , Inc . 

OCCs also have been author ized by the FCC to transmit vo ice and data by 
s atellite . The •satellite• carr iers include Western Un ion , Amer ican Satellite 
Corporat ion , RCA Amer ica., Satell ite Bus iness Systems , and GTE GSAT .  ( These 
satellite services are d iscussed in Chapter IV . ) 

Satellite Bus iness Systems ( SBS) , jointly owned by IBM, Comsat General , 
and Aetna Life and Casualty , offers satellite l inks to bus iness user s .  Th e  
service is  atDed a t  large corporat ions with many geograph ically d ispersed 
plant and off ice locat ions . Satellite ground stat ion antennas of small s ize 
(d iameter of 15 feet , or 4 . 7  meters ) are located at each interconnected 
premise . Th is serv ice will accommodate both voice and heavy data traff ic ,  and 
it bypasses even the local element of the regulated telephone network . 
I SACOMM, a resale carr ier , offers s imilar services via the SBS satell ite . 
Start ing in 198 3 ,  SBS offers a publ ic switched l ine service . 

Va lue-added car r iers (VACs ) cater to bus iness users • needs for data 
traff ic on a more intermittent bas is . They employ packet switch ing , storage , 
and a transmiss ion language , all of wh ich combine to share more effic iently 
the cost of the leased l ines over wh ich the data flow .  They also provide an 
instant • translat ion• service that allows computers of d ifferent makes to talk 
with one another and with terminals made by still other manufacturers . All 
data traf f ic , regardless of the • language • and •speed • of the end customer , is 
• translated • into a special language des igned for h igh-effic iency transmiss ion . 
That spec ial language , known as x . 2 5 ,  has become a u. s .  standard and a CCITT 
international standard . The VACs lease toll l ines from AT'T and the ceca , 
provide nodal connect ing points in many large c it ies , and make use of local 
dial-up telephone connect ions to the nodes in order to offer a lower-cos t 
serv ice . They include GTE Telenet , Tymnet , Graphnet , and uninet . 
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Th e  cons iderable growth o f  ca.aunity antenna 'l'V (CATV) ayate• , wh ich 
t ransmit over broadband coax ial cable to ha.es in uny u . s .  ca.aun ities , baa 
naturally g iven r ise to suggest ions that other ca.aun icat ions services us e  
these cables . At this t iae ,  these c ity-w ide networ ks are not interconnected 
with one another and they are used for one-way tranaaission only .  Provis ion 
for two-way capabil ity is allowed for in the .ore recently ca.pleted syst ... , 
but return-path equipment has not been widely installed . sa.. exper iaenta l 
usage of narrow-band return s ignals is under way for alarm services , voting , 
and the l ike .  The lack of pr ivacy in ayate• that do not have switching or 
i ta equivalent is presumed to be an obstacle to the near-term use of CATV 
networks for telephone-l ike services . (Chapter IV deals .ore fully with th i s  
s ubject . ) 

L . Co!futer Inguiry 'l'Wo 

In Computer Inquiry 'l'Wo (CI-2 ) , the PCC ruled that , ..,ng other things , 
the status of cuata.er premises equipment (CPE ) change after January 1 , 198 3 .  
Th is rul ing appl ies to telephones , key seta , PBXa , on-premise wir ing , and the 
l ike , wh ich have trad itionally been owned by the carr iers and furnished and 
maintained under a form of lease agreement . After January 1 ,  1983 , the market 
for CPE is to be detar iffed , except for technical compliance with Par t 68 o f  
the rcc • a  rules , enabl ing users t o  buy or lease equipment fro. any available 
source . AT&T ' a participation in this mar ket must be through a separate 
s ubs id iary that , under the cour t ' s  d ivest iture order , will take over the CPE 
now owned by the reg ional Bell Operating Companies . The PCC has yet to 
determine how CPE owned by independent operating companies , or acqu ired later 
by BOCa , will be treated for ratemak ing purposes . There are at least four 
options and numerous combinat ions for completing this task .  one option , sale 
to customers accord ing to aoae formula , appears l i kely to survive among th e 
choice of opt ions . 

M . National Secur ity and Emergeney Preparedness (NS/EP ) in Government 
Regulation 

In federal and s tate regulatory proceed ings , econa.ic and soc ial 
cons iderations have da.inated the debate , with l ittle mention of NS/EP 
cons iderat ions . Al though the Communications Act of 1934 , as amended through 
1978 , does say in Ti tle I that one of the purposes for wh ich the PCC is 
created is • for the purpose of the nat ional defense , •  no section of the Act 
instructs the PCC to cons ider NS/EP spec ifically in ita regulatory 
proceedings . Subsequent provis ions of the Act relat ing to national defense 
and national emergency only def ine pres idential powers to declare traffi c  
pr ior ities and to preeapt fac il i t ies for pr ior ity traffic . Al though 
individual cour t dec is ions on spec i f ic regulatory issues have supported the 
propr iety of NS/EP cons iderat ions in PCC regulatory proceed ings , the absence 
of spec i f ic author ization in the Act makes understandable the rcc • a placing 
negl ig ible we ight on NS/EP as a ser ious cons iderat ion in what the Act 
descr ibes as the •publ ic interest ,  convenience , and neceaaity• •--criter ia to 

* Sect ion 2 14 ( a ) J Sect ion 302 (a) . 
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be satisf ied i n  regulatory decis ions . 'l'bua , NC S  11ay wish to take a n  act ive 
r ole in seek ing modif ications to the Act to provide spec i f ic direction and 
author ization to the PCC to cons ider NS/EP in the •publ ic interest , 
convenience , and necess ity• in ita regulatory proceedings and to seek 
author ity in the law for state regulatory commiss ions to do l ikewise . 

N . Govern.nt Co1111un icat ions 

'l'be teleca.aunications requirements of the agencies of the federal 
government are character ized by very h igh volumes of voice traff ic , a 
s ignif icant amount of which can be classed as h igh-pr ior i ty ,  coupled with a 
need for pr ivacy . 'l'be locations that auat be served are extens ive and 
d ispersed over the whole country . Some data connections are requ ired , but 
their number , though increas ing , ia still a��all compared with voice . 

'l'beae requ irements have been met through leas ing c ircu its froa the 
traditional telephone common carr iers supplemented by ��any switched 
connect ions under the nor11al tar iff and rate s tructures . 'l'be current 
s ituation continues th is practice for the moat part .  Departures are starting 
to occur froa the pract ice of leas ing subscr iber preaiaea equipment (PBXa ,  key 
seta , telephones , etc . ) froa the traditional common carr iers aa allowed under 
Computer Inquiry 'l'Wo .  

In l ight o f  the chang ing current s ituation aa outl ined i n  th is chapter , 
NCS has faced new opt ions in the last few years for carry ing out ita aiaa ion . 
Clearly , the growth of ca.petition , among many other changes , calla for 
regular review of NCS pol ic ies . Technology and regulatory changes br ing 
problema , too , but none has been ao ser ious aa those posed by the consent 
decree entered in August 1982 in settlement of the government ' s  ant itrus t cas e 
against AT,T .  
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V .  LIKELY EPFEC'l'S OP JUDICIAL AND REGULATORY DECISIONS 

All three branches of the government have initiated actions to accelerate 
t he introduction of coapetition into commerc ial provis ion of caa.unicationa 
services . Although Congress has not completed any act ion , the effects of i t a  
del iberations can be seen i n  the outcome o f  PCC dec is ions and court actions 
in itiated by the Department of Just ice . 'l'b ia chapter cons iders the latter two . 

'l'he accelerated introduct ion of competition by all three branches of the 
government has been baaed on the fundamental belief that not only will better 
econoaiea for the user result but also that the pace of technolog ical 
innovat ion wi ll be qu ickened in the process . 'l'be effects of increased 
competition on the per formance of u.s. telecommun ications with respect to 
e .. rgency preparedness will probably come in two stages . Shor t-term, the 
e f fect will be to create a number of tactical problema having to do with a 
loss of central ized management and accountability .  Strateg ically , more rapi d  
improvements in the technolog ical base can have a last ing pos it ive effect on 
recoverabil ity by provid ing r icher connectivity ,  a wider var iety of 
transmiss ion med ia , and more power ful terminal equ ipment and serv ices baaed on 
them . 

A .  Th e  A'l','l'/Juat ice Depar tment Antitrust Consent Decree 

In January 1982 , A'l'''l' and the Depar tment of Just ice jointly proposed 
settlement terms to the Federal Distr ict Cour t of Washington , D . C . , for a 
consent decree in the government ' s  seven-year ant itrust action , terms that , i f 
accepted , would have a far-reach ing impact on the tradit ional regulated 
telephone system . The terms of the settlement suggested by the two par t ies 
called for a major restructur ing of the Bell System . 'l'be cour t , recogni z ing 
the val idity of certa in points raised by interested part ies , formulated 30 
quest ions and asked for comments that would lead to add it ional hear ings . In 
late June , when these hear ings were opened , more than SO respondents had f iled 
mater ial with the cour t .  After the hear ings the Federal Distr ict Cour t j udge 
issued h is dec is ion in ear ly August .  Both part ies agreed to h is Modif icat ion 
of Pinal Judgment (MPJ )  terms , and the MPJ was entered on August 2 4 ,  1982 . 

Under the terms or ig inally proposed by the two par t ies ,  A'l'''l' will d ivest 
the 22 local-service Bell Operat ing Compan ies ( BOCa ) , wh ich remain subject to 
federal and s tate regulat ions . D ivestiture is to be completed with in 18 
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months of the aettle .. nt date . Th e  BOC a  will b e  restr icted from cer ta i n  
bus inesses that independent companies may pursue . AT'T will keep Long Linea , 
Western Electr ic , and Bell Laborator ies and will set up a new subs id iary to 
offer ca.petitive services ( the latter is not permitted under the 1956 consent 
decree) . 

The court ' s  modif icat ion of sa.. of the terms and the cour t ' s  added 
cond it ions include a provis ion that allows BOCa to retain •yellow pages • 
r evenue , to aar ket new terminal equipment , and to petition the cour t in the 
future for the l ift ing of restr ict ions imposed by the decree . 

In spite of the thoroughness of the court ' s  procedures , in a restructur ing 
of the magnitude enca.passed by the MFJ many quest ions remain to be resolved . 
Some of these detailed elements support ing the agreement will be submitted by 
AT'T to the cour t and the Depar tment of Justice on or before February 2 4 , 
1 9 8 3 ,  aa part of the proposed reorganizat ion plan due then . (AT,T ' a  
r eorganization plan was f iled on December 16 , 1982 . ) Others may be worked ou t 
only after some years of exper ience with the changed str ucture , and still 
others may not be resolved even after appeals procedures have been exhausted . 

There have been many express ions of concern , in f il ings before the cour t  
an d  in test imony before committees o f  the Congress , that the existing 
telephone system--w idely regarded aa among the f inest in the wor ld--is be ing 
restructured by the court . Some regard this aa a technical act ion for wh ich 
the cour t ia not qualif ied , and some regard it as a setting of nat ional poliCY 
that should be a function of Congress . It now seems clear , however , that any 
techn ical cons iderat ions will take second place to ant itrust cons iderat ions 
and that the efforts of Congress to amend the Commun icat ions Act of 193 4 ,  and 
t hus restate nat ional pol iey , will produce nothing before 1983 at the 
ear l iest . A few of the issues , some far reach ing , that cont inue to requir e 
s tudy and attention include service to the publ ic over the long term, defense 
and emergency needs of government , the impact of major technolog ical changes 
on the network , and the role of regulatory procedures--federal and state--in 
the future aa increas ing competition ia introduced into telecommunications . 
Th e  national welfare as well as the future competit iveness of the Un i ted 
States with other nations requ ire careful del iberat ion and reasoned j udgmen t 
on the par t  of Congress in eventually prepar ing leg islation that will address 
these and other issues . 

In spite of the uncer tainties that remain after approval of the MFJ by the 
cour t ,  it  ia poss ible to speculate with some certa inty on parts of the 
outcome . In par ticular , the NCS is concerned only with par t icular elements of 
the result , not the entire effect . With that in mind , the following 
assumpt ions seem reasonable . It should be pointed out that these assumpt ions 
are intended to provide a bas is for a scenar io for plann ing purposes . Other 
scenar ios can and should be cons idered . 

1 .  The ruling of the court baa been appealed , but it  is assumed that th is 
act ion will have no s ign i f icant effect on e ither the dec is ion of the cour t or 
the dates on which the rul ings will be effect ive . (The appeal by the state of 
Maryland is based on the premise that the courts cannot preempt state 
r egulation and it seeks a stay . ) 
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2 .  AT&T will d ivest itself o f  the 2 2  BOCa ,  wh ich are being for .. d into 7 
r eg ional groups having a s ingle central organization for eng ineer ing , 
administration , and standards sett ing . The central staff organizat ion wil l 
a lso contain the s ingle point of contact for nat ional secur ity and e .. rgency 
preparedness in deal ing with the BOCa . 

3 .  The d ivestiture will occur no later than February 2 4 ,  1984 , and 
probably on January 1 ,  198 4 ,  the current AT&T target date . 

4 .  The BOCa will be permitted to offer only exchange or exchange access 
serv ices and other services that are cons idered to be natural .onopol iea and 
are regulated under tar iff .  The independent (non-Bell)  companies are not thus 
restr icted . 

s .  Before d ivestiture , new •exchange• area boundar ies will be adopted by 
AT&T within which BOCa will carry the traff ic . Currently des ignated as local 
access and transpor t areas ( LATA& ) , they redef ine the • terr itor ies• of the 
BOCa . AT&T has proposed 161 such LATA& . Traff ic between LATA& will be tol l 
or long-d istance traff ic , to be handled by AT&T Long Linea or any other 
qualified competit ive car r ier . 

6 .  fO ensure equal exchange access , BOCa and independent local companies 
will eventually share with qual i f ied ,  competing long-distance carr iers the 
long-d istance revenues from calla ar is ing from or terminating in the ir 
terr itory . These charges , des ignated •access charges• ( for access to the 
local networ k ) , may continue to help subs idize local service , wh ich remains 
under regulation . Access charges that are set too h igh will encourage 
competition in local d istr ibut ion , competition from CATV networks , or 
competition from Long Linea and occa that can bypass the local company and 
provide d irect l inea to large bus inesses and other users . PCC and s tate 
regulation will approve access charges . 

7 .  BOCa are barred from equ ipment manufactur ing , all inter-LATA 
( interexchange area ) service , and the information service markets . 

a .  BOCa may market new , detar iffed , cua tonaer premises equipment (CPE) .  

9 .  BOCa will turn over to AT&T the ownership of the currently installed 
c ustomer terminal equipment ( the embedded CPE base ) . 

1 0 .  AT&T will no longer be subject to compulsory patent licens ing 
r equ irements . 

1 1 .  The f inal ownersh ip of some shared fac il i t ies is indefinite . Where 
such facilities and equipment are jointly used by AT&T and one or .ore BOCa ,  
the ownership will be transferred to the BOCa i f  AT&T makes leas use of the 
fac ility than the divested BOCa . 

12 . The plan of reorganization ( including the d ivestiture plan )  must be 
filed with the Federal Distr ict Cour t judge by February 2 4 ,  1983 . (As noted 
on p .  2 7 ,  the reorganization plan was actually f iled on December 16 , 1982 . ) 
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13 . The j udge retains the author ity to iaaue further orders for th e 
i nterpretation of the terms of the settlement , for ita implementation , and for 
deal ing with violat ions of the agree .. nt . 

14 . The j udge haa made provis ion for fur ther intervent ion on the par t of 
a nu.ber of interested part ies up to the t ime of d ivest iture .  Thereafter , the 
cour t retains j ur isdict ion and can open the case on ita own init iative or at 
the request of e ither of the two contend ing par ties . 

Th e  committee bel ieves that the preced ing aaaumptiona are very l ikely to 
occur aa of the wr iting of thia repor t (30  November 1982 ) . They form the 
baa ia for auggeationa to the NCS on guidelines for that par t of future 
planning to be carr ied out in concer t with the providers of telecommunication 
a ervicea . 

Th e  words uaed in the MFJ are subject to interpretation , and the 
for thcoming AT'T reorganizat ion plan will conta in new def initions . It i s  
therefore important to recogn ize that elements o f  the terminology commonly 
uaed in the industry pr ior to this j udgment will no longer be appropr iate for 
Bell and AT'T operations . The former independent industry ( to wh ich the MFJ 
doea not apply ) muat also review terminology in the interests of uniformity 
and common unders tanding . FOr these reasons , spec ial care must be exercised 
to avoid misunderstandings . Cer tain words uaed in the paat ,  such as • toll , • 
•1ong d istance , •  •local service , • and • interexchange , • may not correctly 
def ine the new c ircumstances . Some words have new meanings .  The decree ' s  
r eferences to •exchange area• and • interexchange telecommun icat ions• are 
def ined in the decree . AT,T ' s  attempt to carry out the terms of the decree 
b aa introduced the LATAa--a term not yet clear ly understood . In deal ing with 
the industry at this t ime , NCS should ask for clear def initons of terminology 
and make uae of full explanations in internally prepared documents . 

The preced ing d iscuss ion of the MFJ suggests certa in assumptions for 
f uture planning by the NCS : 

1 .  NCS can no longer deal with AT'T on a semiexclus ive bas is for e ither 
local or long-distance plann ing , in contras t to any pas t practice . 

2 .  S ince toll and some local services will be offered by competing 
companies , the practice of load ing common costs onto long-distance services to 
l eaaen local rates will become lesa common than in the past .  Thus , local 
telephone rates will increase , and long-d istance service will be ava ilable 
f rom mult iple sources , probably at lower coa t .  NC S  must increas ingly be 
prepared to pay for ita HS/EP requirements under these competitive pressures . 

3 .  The equal exchange access provisions of the decree will undoubtedly 
suggest the issuance of requi rements documents and requests for quotation to 
the compet ing long-d istance carr iers even though AT'T Long Li nea may still be 
the dominant carr ier (cur rently more than 95t  of traf fic ) . 

Copyright © National Academy of Sciences. All rights reserved.

National Joint Planning for Reliable Emergency Communications:  A Report to the National Communications System
http://www.nap.edu/catalog.php?record_id=19510

http://www.nap.edu/catalog.php?record_id=19510


30 

4 .  Cons ider ing the fact that aa.e competing long-d istance carr iers leas e 
l inea from AT&T and from one another , the search for alternate geograph ical 
routes to reduce vulnerabil ity will be complex .  

5 .  Mechanisms for joint plann ing and standardization by local service 
telephone ca.pan ies mus t  continue to exis t .  HCS planning aay couple with th e 
body that provides this ccord ination as a procedure both for inforaal 
inforaation exchange and for joint planning . 

6 .  Long-d istance carr iers must compete with one another , and joint 
planning among thea is therefore unlikely (poss ibly unlawful ) under the 
decree . �e NCS planning wor kload will increase if each carr ier auat be 
separately involved , yet legal requirements may d ictate •equal treatment . •  
For th is reason NCS may find it  advantageous to deal with local service 
companies as suggested under 5 above . �oae compan ies , in turn , must wor k 
w ith all long-d istance carr iers . 

7 .  �e per iod pr ior to the d ivestiture date (assumed to be January 1 , 
1984 ) is likely to be one in wh ich some compan ies are cautious about enter i n g  
into any long-term (more than one year ) contracts . Reduced dependence on 
separat ions and settlements procedures and the adoption of the new acces s 
charges will br ing about temporary uncertaint ies in the income of many of the 
companies . �e uncer tainties are compounded by the difficulty of and the t ime 
r equ ired to redef ine the equ ipment and assets used for local service in 
contras t  to the assets ass igned to interexchange or long-d istance services . 
� is rede f init ion is a funct ion of LATA boundar ies , among other factors . 

8 .  �e quest ion of LATA boundary defin it ions is expected to be a 
c ontrovers ial matter that may affect NCS plann ing and that will requ ire aa.e 
t ime to resolve . In pr inc iple , the LATA& were to avoid noncontiguous 
terr i tory, cross ing state boundar ies ' and so-called ger rymander ing ,  among 
other cond it ions , wherever poss ible . �e in itial 161 LATA& proposed by AT&T 
r equ i re a substant ial number of except ions to these constraints and hence will 
lead to objections to the court by independent companies and probably by state 
commiss ions . �e f inanc ial impl icat ions are potent ially very s igni f icant . 
Only the cour t can resolve controvers ies under the MFJ (see assumpt ion 1 3 ,  
page 29 ) , and i t  i s  therefore ant ic ipated that the overload on the j udge may 
be cons iderable , leading to delays . 

Some exper ts in the industry believe that there will be many more issues , 
such as the one j ust descr ibed , that will require court intervent ion . �i s 
leads to the conclus ion that perhaps three to f ive years will elapse before 
cond it ions stabil ize with respect to the MFJ . 

9 .  � e  Class 4/5 study implementat ion appears to be threatened by the 
decree because ownership and control over Class 4/5 off ices and related 
fac il i t ies may be confused for a br ief per iod . �e decree calla for future 
establ ishment of ownership of jointly used fac i l i t ies baaed on aa.e 
measurement of the •use• made by AT&T and by the BOC .  ( See MPJ Assumption 11 ,  
page 2 8 . ·) 
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10 . S ince the MPJ permits the long-distance car r iers to • invade• th e 
f ranchised terr itory of BOCa in order to provide • interexchange connect ions• 
( long-distance linea ) directly to cuato.era , it is l ikely that this technique 

w ill be used where the long-d istance traff ic volume warrants . Large bus iness 
cuata.era (or possibly a group of different commerc ial users ) can in this way 
expect spec ial rates for long-d istance service probably not subject to state 
regulation , over facil ities that bypass the local service ca.pany .  Governmen t 
and HCS planning muat recognize that th is poss ibil ity may present 
oppor tunities for alternate routing , lowered coats , and leas vulnerability 
through d ivers ity .  

1 1 .  � e  MPJ l t. ita the products and services that may be offered by BOCa 
( under regulation) . �e BOCa are different from independent companies in th is  
r egard . State regulators will  be  faced with two d ifferent classes of local 
service companies under the ir j ur isd ict ion , which cannot be treated equally 
and which cannot g ive statewide uniform services to the publ ic . �e two 
c lasses will poss ibly be called BOCa and non-BOCa s ince the term • independent •  
may need redef inition . RCS , too , must recognize that local service will no 
longer be essentially ident ical throughout the nation . Por planning purposes , 
th is d ispar ity may introduce problema . Eventually , state regulators are 
l ikely to f ind ways to eliminate these d ifferences . 

B . POC Computer Inguiry TWo (CI-2)  and Li kely Effects 

1 .  Background 

In recent years the PCC has taken a number of act ions to increase 
competition in the teleca.aunicationa industry . �e Competitive Car r ie r  
Po l icy docket , under consideration s ince 1979 , aims a t  reduc ing regulation in 
cases where it is found that competition is a better veh icle for def ining the 
service . lbr example , the July 1982 dec is ion on resale s tates that , for j ust 
these reasons , the PCC will • forbear • from regulat ing pure reaellera of 
t r ansmiss ion services . Computer Inqu iry TWo (CI-2 ) has resulted in a 
determinat ion to detar iff nonbaa ic common carr ier services ( •enhanced 
s ervices• ) and all new CPB . 

Th e  CI-2 dec is ion of May 1980 def ined what bas ic transmiss ion service and 
enhanced service are and stated that i f  the provider of competitive enhanced 
s ervices was the dominant car r ier ( the Bell Sys tem) it  could not own bas ic 
transmiss ion facilities . Bas ic services were def ined as • the offer ing of 
transmiss ion capac ity between two or more points suitable for a user ' s  
transmiss ion needs and subj ect only to the techn ical parameters of f idel ity or 
d istor tion cr iter ia , or other cond itioning . •  Enhanced services were def ined 
as •any offer ing over the telecommun ications networ k which is more than a 
bas ic transmiss ion service . •  Th is has meant for Bell an arm ' s-l ength 
separation between AT&T (bas ic services ) and the • fully separated aff iliat e •  
Amer ican Bell , Inc . ( enhanced services ) . I n  the case o f  the nonda.inant 
carr iers , those provid ing enhanced services , such as GTE Telenet , could , i f  
they so des ired , own bas ic transmiss ion fac ilit ies and the ir tar iffs would 
st ill not be subj ect to PCC regulation . 
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Thus the PCC act ions ,  including espec ially CI-2 , take a different cut a t  
deregulation and co.petition fro. that of the Depart.ent of Just ice ' s  
ant itrust dec is ions descr ibed i n  the preceding sect ion .  Whereas the 
d istinctions drawn in the ant itrust dec ia iona are da.inated by geograpby 
( local versus nat ional long-haul ca.aunicationa ) ,  the ICC baa been preoccupied 
w ith the question of what k ind of service is to be provided by whoa, 
regardless of geograpby . 

The CI-2 dec ision and the other PCC act ions Mntioned have important NS/BP 
consequences for at least three reasona a ( 1 )  because the co.pet ition they 
engender is expected to provide a var iety of connectivity alternatives going 
beyond what is presently available , ( 2 ) because CPB is expected to proliferate 
as a result of new technical capabilities ,  and ( 3 )  because the dec ia iona 
affect how ca.putera may be used . 

2 .  Increased connectivity 

Th e  basic transmiss ion service provided by such other � carr iers as 
MCI , Satell ite Bus iness Systems , and Southern Pac i f ic represents usable 
long-haul connectivity resources whose existence is d irectly attr ibutable to 
the procoapetition pol ic ies of the ICC . In the long-haul area , such resources 
as the microwave relay network of MCI or the satellite ear th station co.plex 
of SBS ca.e to 11ind . In the abor t-haul sector ( •local exchange• ) , the &.lain 
s eparating the cuato.er • a  premises and the central off ice of a long-haul 
carr ier , there are aany new options in the mak ing , notably the cable facilitie s 
d iscussed in sect ion IV-B . Sophisticated and ubiquitous rad io-frequency 
c ircu its are about to prol iferate in new frequency banda with cellular rad io , 
and existing mobile rad io ( including CB) is an obviously usable resource . 
Local , pr ivate , f ixed , microwave systems--e . g . , two-foot d ishes pointed acros s 
the s treet between off ice build inge--repreaent connectivity that , if extens ive 
enough , can help solve recovery problema in urban areas . These local resources 
are essentially all analog , proposals are now being made that will def ine two 
new classes of dig ital terminat ion services , one us ing cable (or f iber ) and 
the other rad io.  

In addition to the long-haul and local connectivity resources of carr iers 
providing only bas ic transmiss ion services , one should not over lcok those 
ca.ponenta of value added carr iers (VACa ) that provide the bas ic transmiss ion 
upon which the value is added . For example , if one of the VACa added ita own 
long-haul microwave backbone , th is would not be tar iffed by the PCC but would 
be jus t  as valuable an NS/BP resource as one that was . 

Th e  problem in exploiting th is capability is that a new d imens ion of 
advanced contingency plann ing will be required , involving the coordination o f  
a large nu.ber o f  enterpr ises on behalf o f  the nat ional good . Legal and 
regulatory issues such as the PCC ' a  pos ition on occasional breaches of the 
bas ic/enhanced split will have to be worked out in advance , as will schedules 
of repayment to a carr ier for loss of use of the preempted resource . The NCS 
should s tar t now to explore which of these aug .. nted connectivit iea is apt to 
be moat valuable and should prepare for their use as early as poss ible in 
s uppor t of NS/BP funct ions . 
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3 .  Customer eremises equipmen t 

Much of the evolving custa.er premises equ ipment (CPB) has bu ilt- in 
capability that can serve in per forming recovery functions . For example , many 
PBXa embody spec ial route-f ind ing and route-opt imiz ing software that 
automat ically cycles through several available inter-c ity connect ion options 
look ing for one with des irable proper ties , usually economic . Autodialers ,  
everi at the ha.e consumer end of the aarket , often include repetitive redial 
and other options that have the effect of increas ing the abi l ity to 
ca.municate when some c ircu its have failed . Any computer network , whethe r 
publ ic or pr ivate , has sa.. form of alternate routing capabil ity bu ilt into 
the software and the operator funct ions . 

Aa these capabilit ies become more attractive , the same k ind of contingency 
planning ment ioned ear l ier will be requ ired jointly between NCS , the PCC , and 
the community of end users owning the CPB . 

4 .  Utilizat ion of cameuter s 

Un til recently , network recovery has taken place mostly by the expedient 
of voice conversations across analog paths . As long as these voice paths 
c ould be found across pieces of the network ,  l ittle else was needed to 
accomplish a great deal of the recovery . However , the story is chang ing 
r apidly . �e role of the computer and of such services as database inqu iry or 
the execut ion of spec ial appl icat ion programs on nonswitch ing-related 
processors is already beca.ing a s ignificant element of recovery processes , 
for the s imple reason that the system is too complex to be managed otherwise . 
Many of these database and appl icat ion funct ions fall exactly in the area that 
CI-2 addresses . 

According to CI-2 , such databases and such process ing , when a par t of the 
process of provid ing bas ic transmiss ion , are to be cons idered par t of that 
function and therefore par t of the tar iff-regulated funct ion , as is the case 
today . Other database funct ions and appl icat ions , such as long-term messag e  
s torage and bank ing appl ications , are to be executed i n  fac ilities owned by 
competitive enterpr ises , for example , Amer ican Bell . 

One of the NS/BP impl icat ions of this more compet it ive aspect of the 
enhanced services is that there is certain to emerge a r ich var iety o f  
data-process ing fac i l i t ies normally used by the fully separated subs id iary and 
others us ing the bas ic transmiss ion service backbone . Although these 
fac il it ies will not be intended for emergency service in recover ing the 
backbone , careful advance plann ing and suitable contractual arrangements ough t 
to allow them to be pressed into some form of service dur ing a nat ional 
emergency . 

s .  Other effects 

Th e  dec is ion by the PCC that no new CPB may be added under tar iff star ting 
January 1 ,  198 3 ,  opens the way for new alternat ives and new pol ic ies in th i s  
r egard . �e regulated util ities will cont inue to use , re-use , and re-install 
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the present embedded base of terminal equipment where cuataaera will accep t 
the equipment . For settlement purposes only , the FCC will permit the 
stra ight-l ine depreciation of this equipment over a f ive-year per iod . 

With respect to the future coat of long-d istance services to the HCS , it 
ae .. a clear that , with ita large usage of service , the government ' s  coats wi l l  
decl ine . Very substant ial decreases in rates will depend on the foraula used 
to allocate the costa ar is ing from non-traff ic-sens it ive elements in the 
network . If the PCC should determine that these par ticular costa should be 
borne equally by all telephone uaera (on the bas is that all users have equal 
access to the long-d istance networ k ) , the drop in rates will be large and 
local service charges will increase . 

To summar ize the impl ications of the PCC act ione s aa increased 
competition produces more transmiss ion paths , and aa the machines interposed 
between user and the bare transmiss ion technology become more sophisticated , 
leas standardized , and also less a par t of the regulated world of bas ic 
transmiss ion ,  manag ing the recovery of the path will involve not only an 
increased number of players to coord inate but also an increas ingly powerfu l 
set of tools to exploit . 
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VI . CCHitJNICA'riOMS SERVICES AND S'rRUC'rtJRB OTHER THAN 'l'BLCOS 

Satellite , cable , broadcast ,  mobile , and high-frequency radio 
c oaaunicationa systems provide services that augment , and in some ways differ 
froa , those provided by telephone carr iers . In par t icular , satell ite and 
cable ayat .. services represent important add itions to the telephone-network 
resources potentially available to the National Communications System (NCS ) 
for NS/BP caa.unicationa . Th is chapter cons iders the NS/BP potent ial for 
those two types of services . Concentrat ion on them does not imply that ther e 
i s  no NS/BP potential for the others r rather , it is meant to present examples 
of approaches to NS/EP caa.unicat iona plann ing that could be appl ied to othe r 
services as well . 

A . eo .. unicat iona Satell ite Services 

1 .  Growth 

Domestic caa.un icationa satell ite services have grown at an extraordinary 
rate in the last f ive years . That growth has been due in large measure to the 
unique advantages of satellite transmiss ion .  These are generally agreed to be :  

o distance insens itivity ,  mak ing satell ite transmiss ion coats compet itive 
f or c ircu its over 500 miles in length ,  particularly for the growing wideband 
( 5 6  k ilobit& and h igher ) data market r 

o very h igh qual ity transmiss ion path produces the very low error rates 
required by h igh-speed data uaers r 

o generally much quicker response t ime to install satellite earth 
stations than to extend terrestr ial facilities into remote areaa J and 

o area coverage g ives unique advantage ( technology and coat )  for 
broadcast appl ication . 

The explos ive growth in domest ic satell ite capac ity can be moat clearly 
seen in the number of transponders in orbit . At the end of 1981 there wer e 
about 150 transponders in orbit.  At the end of 1982 there were about 270 
domestic transponders in orbit (exclud ing the Canadian An i k  aer ies and 
ailitary caa.unicationa satellites ) .  By the end of 1985 that number will r ise 
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to approximately 60 0 ,  assuming PCC approval o f  requests currently before i t  
and success ful f inanc ing by some new entrants . 

2 .  Satellite-Based Services 

Th ere are two general categor ies of satellite-based services : 
conventional common carr ier services and broadcast (part icularly TV ,  but with 
audio on the r ise ) . 

a .  Common carr ier services are provided by the following : 

1 .  Amer ican Satell ite Company owns 2 0 t  of the WBSTAR I through v ser ie s 
and SOt of the commercial capac ity on Advanced WBSTAR and plans to launch i ta 
own satell ites in 198S and 198 6 .  It  has 80  earth stations , with 2 S  under 
construct ion in 1982 . It offers pr ivate-l ine voice , data , and facsimile to 
the bus iness coa.unity and other common car r iers through f ive large , 
general-purpose ear th stat ions . It provides dedicated bus iness and government 
networks through the remain ing 100 earth stat ions . 

2 .  ATiT leases Comatar satell ites from Comaat but will beg in replacing 
them with its own TBLSTAR satell ites in 1983 .  ATiT has s ix large , 
g eneral-purpose earth stations with 16 more planned , pr inc ipally for use in 
wideband ( l . S  megabit)  data appl ications . Satell ite transmiss ion is r in 
general , used to complement the terrestr ial network or publ ic network 
services , voice and data pr ivate lines , and video service . 

3 .  GTE shares par t of the Comaat Comatar capacity with ATiT but plans to 
launch two of its own satellites in 1984 or soon thereafter . GTB also has 
three large ear th stat ions and shares others with ATiT . It pr imar ily offers 
pr ivate-l ine voice and data services for resale to other common carr iers . 
Fu ture planned use of its own satellites has not been clearly def ined but will 
certainly include providing transmiss ion for its own publ ic network services ,  
e . g . , TBLENET .  

4 .  RCA Amer icom has four satell ites i n  orbit , one of wh ich is a •cable 
bird• (dedicated to video usage ) . It has 11 general-purpose earth stat ions 
and 19 used for pr ivate networks . RCA ' s  pr imary emphas is , other than 
transponder leases for video users , is pr ivate-l ine voice and data circuits  
for other common carr iers , government , and bus iness . It also provides 
ded icated networks , pr imar ily for the government . RCA recently acquired 
Cy l ix ,  which has 16 earth stat ions providing bus iness ca.municat ion services . 

s .  Satellite Bus iness Systems ( SBS) has three satellites in orbit , 2 0  
g eneral-purpose ear th s tat ions , and between SO and 7 S  earth stat ions in being 
or under construct ion for pr ivate network appl icat ions . It offers bus ines s 
communicat ions services (voice , data , facs imile , and video teleconferenc ing ) 
to large users . Recently , it  announced plans to provide dial-up services to 
the general public and international data serv ices to the un ited Kingdom. 

6 .  Southern Pac i f ic Communications Company currently provides voice and 
d ata pr ivate l ines and a public access long-d istance telephone network 
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( SPRIMr) . I t plans to enter the domestic satellite bus iness with the 198 4 
launch of two satellites . It appears that the Southern Pac i f ic satell ite 
Company will pr imar ily lease or sell transponders to other carr iers and video 
u sers . Southern Pac i f ic eo .. un icat ions will apparently use some of the 
transponders to provide transmiss ion for its common car r ier services . The 
Southern Pac ific Railroad recently agreed to sell to GTE all the communications 
act ivities of Southern Pac i f ic ,  includ ing their domest ic satellite and 
terrestr ial long-haul • spr int• systems , subject to the necessary regulatory 
approvals .  

7 .  Western On ion has f ive satellites in orbi t ,  one o f  which is near ing 
end of l i fe .  It has eight earth stat ions . I t  uses these satell ites as 
transmiss ion for its tradit ional common carr ier services (as a complement to 
its terrestr ial system) , leases pr ivate line voice and data c ircu its to other 
c arr iers , and provides transponders by lease or sale to other users . 

a .  others offer ing common carr ier services include : 

( a )  ISACOMM has 17 operat ional earth stat ions with 2 3  more planned and 
resells space on the SBS satellite , providing data services to the bus iness 
communications market . 

(b )  Vi talink has small earth s tat ions providing data communicat ions via 
leased or owned transponders . 

( c )  Transponder Corporation of Denver (a  subs id iary of Johns Manville 
Corporat ion ) provides pr ivate-l ine voice and data . Subject to the necessary 
r egulatory approvals it  has recently been acqu ired by the Amer ican Satellite 
Company . 

( d )  Western Telecoamunicat ions Company , Inc . , has extens ive terrestr ial 
microwave networks and is now enter ing the common carr ier satell ite service s 
market pr imar ily to penetrate the Alaskan mar ket with two earth stations . 

(e)  Equator ial uses a spread-spectrum techn ique to broadcast bus ines s 
i nformation to very small ( 2  feet ) rece ive-only earth stat ions . 

( f )  Pr ivate networks , e . g . , MACON ( f ive earth stat ions ) , Harr is ( thre e 
earth stat ions ) , CitiCorp (e ight ear th stations ) , ARCO ( f ive earth stations ) , 
and PSSC ( two earth stat ions ) also offer var ious pr ivate-l ine voice , data , 
fax , and v ideo telecommunicat ion services . 

(g )  The Publ ic Broadcast ing Service ' s  televis ion system ( 150 eart h 
s tat ions us ing 10-meter antennas ) ,  leas ing several transponders from western 
Union r and National Public Radio ' s  broadcast ing system (200  rece ive-only 
s tations , us ing 7-meter antennas for reception of rad io programs ) . 

b .  Broadcast carr iers are many and var ied . They offer a great var iety o f  
v ideo broadcast services that range from relig ion to x-rated movies . There 
are about 2 5-4 0 large earth stations that feed thousands of TVRO stat ions tha t 
c an rece ive these channels . Presently , all obtain the ir space segment from 
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transponders leased or owned from the common car r iers described above . A 
partial l ist ing illustrates the var iety found in this category : 

1 .  Hughes Televis ion 
2 .  Robert Wold 
3 .  Cox Broadcasting 
4 .  Bonneville Satellite 
s .  Double B Enterpr ise s 
6 .  Midwest Radio 'N 

7 .  United Video 
a .  Southern Bapt ist 
9 .  Spanish International Networ k 

1 0 .  Landmark Communicat ions 
11 . POP Networ k 
12 . Lincoln Resource 

c .  New entrants in the space segment suppl ier role are emerg ing to 
provide broadcast and pr ivate network transponders by lease or sale . Bx.-ple s 
are Hughes Oomaunicat ions ( three satell ites planned in the Galaxy aer ies ) , 
USSI ( two satellites planned) , Rainbow Satell ite ( three satellites planned) , 
and Advanced Bus iness Communicat ions (ABC) with three satell ites planned . 

3 .  System Character ist ics and Planning Issues 

The rapid growth of commun icat ions satellite systema has led to a growing 
set of incompatibilities among those systems . Early in the history of 
domest ic satell ites , a 36-megahertz transponder at C-band frequenc ies was 
convent ional . More recently , however , 36- and 72-megahertz transponders a t  
C-band and 43- ,  54- , and 7 2-megahertz Ku-band transponders are appear ing . 
TDMA systems are coming into vogue at 12- , 4 1- , and 60-megabit and , in one 
case , 64-megabit speeds . A s ing le-s ideband appl ication for satellite 
transmiss ion is under development , and var ious other techniques are used to 
enable more voice channels to be passed through a transponder . Examples are 
near ly instantaneous coapand ing and 32-k ilobit CVSD . Frequency reuse , 
e rose-polar ization , and other techniques are also emerg ing . The next result 
of the explos ive growth and rapid technolog ical change means that there are a 
growing number of incompatibilities among ca.municat ions satellite systems so 
far as transponder bandwidth and modulat ion methods are concerned , but ther e 
i s  a common denominator in the ir use of 4-kBz voice channels and these can be 
interconnected . 

Th ere is no central network planning function nor network control system 
that could provide the necessary information to enable an earth stat ion of one 
carr ier to use a surviving satellite of another carr ier unless the earth 
stat ion had direct commun ication with the other car r ier ' s networ k control 
s tat ion . In a reconst itut ion s ituat ion , some form of network control will be 
essential . 

The g rowing populat ion of transponders and satellites , together with the 
hundreds of earth stat ions in be ing or under construction , offers a r ich 
r esource to exploit for purposes of reconstitut ion . There are some 
fundamental act ions that must be taken in planning for the ir  use : 
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a .  Th e  planning act ivity auat catalog the var ious satell ites and eart h 
s tations by locat ion , use , form . of modulation , network control connectivity , 
ownership , etc . A comprehens ive catalog should form the bas is for 
pre-planning activity , par ticularly in provid ing advance knowledge of 
inca.patibilitiea and the network control connectivity required . 

b .  Particular attention should be g iven to those large , C-band earth 
stat ions remotely located for frequency clearance purposes . These ar• moa t  
l ikely to survive collateral damage effects . They are , however , generally 
linked to central off ices located within target areaa r therefore , planning t o  
obtain access from surviving terrestr ial fac ilit ies t o  those earth stations 
becoaea an ear ly cand idate for PD-53 implementation . 

B .  Cable Te levis ion-Baaed eo .. unicationa Services and Structure in the 1980 ' s  

1 .  Introduction 

Th e  coaxial cable systems currently being used to deliver video 
entertainment programming to homes (cable televis ion) can be used for 
b i-d irectional communicat ions of video , data , and voice s ignals . There are 
several strong forces moving the cable televis ion industry in the direction o f  
providing such telecommunicat ions services . Cable televis ion systems , 
therefore , are likely to become wide-band , integrated , •tocal-loop• 
telecommunicat ions systems with in the next decade . Such systems have the 
potential of becoming an alternat ive to telephone twisted-pair  or fiber-opt i c  
local loops and , from th is point o f  view, should be cons idered a s  poss ibly 
playing a key role in meeting NS/EP objectives . 

2 .  Background 

Cable televis ion is , today , pr imar ily a one-way delivery mechanism for 
video entertainment programming to res idential subscr ibers . Approximately 2 0  
m i llion of an estimated 8 0  million televis ion homes are now served by cable . 
This number is expected to grow by 199 0  to approximately 50  million cable 
televis ion homes out of a total of about 90 mill ion televis ion homes . Cable 
cur rently passes (as opposed to serves ) about 40 mill ion homes and is 
proj ected to pass about 7 5  mill ion homes by 19 9 0 .  

There a r e  approximately 5 , 000 cable systems i n  the Un ited States today .  
Only 2 6  of these systems serve more than 50 , 000 subscr ibers . 

Cable televis ion began as a del ivery mechanism for off-air televis ion 
programming in small communit ies that were too d istant f rom broadcast 
transmitters for viewing of such programming with typical roof-top televis ion 
antennas . Cable televis ion has exper ienced explos ive growth in the latter 
half of the 1970 ' s  due to the avai lability of satell ite-del ivered 
pay-televis ion services . Th is programming has become extremely popular , and , 
because it is not otherwise available , cable televis ion baa become an 
a ttractive bus iness in large towns and cities . 
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Since the early 1970 ' s  it has been an rcc requir ... nt that all cabl e 
a yate• be constructed to carry s ignals in two c Urectiona , i . e . , both froa the 
cable system ' s  headend to the cable subscr iber and fra. the cable subscr ibe r 
to the cable system' s headend . However , s ince no service had been 
demonstrated to be economically viable other than video entertain.en t 
progr-ing , this requ ire•nt c ... to _.n that cable ayate• were constructed 
so that the equipment to amplify s ignals in the direction fra. the 
s ubscriber ' s  home to the headend was not initially installed but could be 
plugged in later . 

3 .  Th e  Changing Nature of Cable Televis ion 

Th e  expectation that pay television services will aake the owning and 
operating of televis ion systems in large cities very profitable has led to 
i ntense caapet ition for the franchises to build cable television ayat... in 
large cities in recent years . Th is caapetition has forced cable operators to 
promise to build their ayat.- to be activated for carrying s ignals in both 
directions upon initial construct ion and to deliver telecommunication service s 
as well as the tradit ional cable televis ion entertain.nt progr ... ing services . 

Additionally , moat ,  if not all , franchises granted in recent years have 
i ncluded a coa.itment of the cable operator to construct a second cable ayat .. 
expressly set as ide for two-way commerc ial commun icat ions services , both data 
and video . Th is second cable system, often called an inst itutional cable 
system, will typically be auch more l imited in coverage than the residentia l 
c able ayat .. and will tend to serve areas of a community where businesses are 
moat prevalent as opposed to where homes are moat prevalent .  

Al though the number of cable television ha.ea passed by two-way active 
cable plant is very small today , probably leas than 1 million homes , market 
and traffic projections ind icate that by 1990 approximately half of the 75 
million cable televis ion ha.ea will be passed by two-way act ive cable plant . 
Th is g rowth will ca.e pr iaar ily froa new construct ion ( 3 5  million new homes 
passed by 1990 ) that is entirely two-way active , with the r ... inder ca.ing 
from upgrade to two-way in certain existing large cable ayate• . Between the 
res idential and inst itutional cable networks , virtually all of the public 
fac ilities (schools , f ire stations , courthouses ) ,  bus iness fac ilities , and 
res idences are passed by ( if not connected to) the cable network .  

4 .  eo .. unications Services on CATV Hetworka 

A typical cable television system constructed today will carry s ignals 
from the headend to homes on the rea idental cable in the frequency spectrum o f  
5 0  to 4 00 MBz . Th is s aae  res idential-service cable will be act ivated to carry 
s ignals from the home to the cable television headend in the frequency rang e 
of 5 to 30  MBz . In contrast ,  a typical inst itutional cable will have about 
150 MBz of spectrum available in each direction for carr iage of s ignals . 

Th e  spectrum on a cable telvia ion system is noraally d ivided into 
frequency slots ( frequency-division mult iplexing--PDM) , as is the broadcas t 
spectrum for rad io and televis ion s ignals . These frequency slots can be used 
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in many different ways , aa appropr iate for the type o f  communications servic e 
desired . It  baa recently been d..anatrated that packet switched networks 
us ing content ion-baaed acceaa protocols s imilar to tboae used in the Etherne t 
system are feas ible on both res idential and inst itut ional cable ayatema for 
i�le .. nting home inforaation and transaction services (videotex) . Dig ital , 
switched , point-to-point voice services could be delivered over a CATV network 
quite eff ic iently also . 

S ince CATV networks have a • tree and branch• topology , aa opposed to the 
•star • topology of a traditional telephone network , all signals on a 
part icular branch of the tree enter all of the homes served by that branch . 
Thus , pr ivacy and security can become concerns for cer tain types of services . 
S ince these services will be d igital , it ia ant ic ipated that encryption will 
become the major approach to mit igating tbeae concerns , with the part icular 
encrypt ion approach chosen for a particular service baaed on the coat and 
secur ity constraints of that service . 

s .  In terconnect ion o f  CATV Networks with Other eo .. unicat iona Networks 

The cable television beadend ia the natural collection and d istr ibution 
point for all s ignals on the cable televis ion system . Virtually every cable 
television beadend haa at least one satellite receive antenna , and many , if 
not .Oat , beadenda have two or three such satell ite receive antennas to 
r eceive video entertainment programming s ignals from the var ious satellites in 
orbit . These satellite receive antennas are typically 5 meters in diameter 
and have an installat ion coat in the range of $15 , 000-20 , 0 00 per antenna . 
Cer tain sections of the country require larger receive antennas , 7 meters o r  
possibly 1 0  meters i n  d iameter , with somewhat bigber purchase and installat ion 
costa . I t  should be understood that a modern , large-c ity cable televis ion 
ayatem will coat in the range of $30-$4 0 million to construct , and perbapa 
leas than SlO O , OO O  of this will be for the satellite receive antennas . A 
typical 5-meter CATV satellite receive antenna can be equipped for data 
upl ink ing capabilities suffic ient for a 56 kb/a data channel for approximately 
an addit ional $60 , 0 0 0 .  A more comprehens ive fac ility with aggregate data 
rates in the range of several megabits per second or more would requi re the 
addit ion of upwards of $200 , 0 00 in antennas and other equipment . 

Thus the obvious approach for interconnecting a cable televis ion system 
w ith e ither other cable televis ion systems or other communications systems for 
purposes of b i-directional data communications would be via satellites . It 
would certainly be feas ible to interconnect cable system beadenda with 
telephone company switch ing centers or facilities of other common carr iers v i a  
land-baaed l inks , e ither cable , microwave , or twisted pair , although it ia 
leas likely that such facilities would be constructed under presently 
ant ic ipated market stimul i .  

6 .  An NS/BP Scenar io Involving Future CATV Networks 

TO illustrate bow future cable televis ion systems that are l ikely to be in 
place by the end of the decade might serve to help meet the object ives of the 
NCS with respect to PD-5 3 ,  cons ider the following hypothetical s ituation . It  
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is baaed on the assumption that following a nuclear attack there will be 
s urviving , unconnected islands of usable comaunicationa fac ilities that can be 
interconnected . 

I t  is several days after a nuclear attack has been aade on the un ited 
States . A pr imary target of this attack was the Strategic Air Coeeand 
fac ility near o.aba , Nebraska . The c ity of o.aha baa not rece ived any direct 
hits , but the surrounding countrys ide has because of the SAC base . The 
pr imary telephone long-haul fac ilities connecting o.aha with the rest of tbe 
country cons ist of two microwave links , one of which has received near-direct 
h its by ICBMa d irected at the SAC base and has ceased to function . o.aba ' s  
other link with the country , a Class 3 switching off ice in Kansas City , has 
been rendered inoperat ive because of a d irect h it on Kansas Ci ty .  o.aha is 
effectively cut off from the rest of the nat ion for telephone caa.unication . 

The Omaha public schools are , however , interconnected with the univers ity 
of Nebraska campus in Oaaha via the c ity ' s  two-way interact ive cable 
television system ao that cer tain advanced exper imental courses can be 
conducted . The schools are us ing spec ial terminals , s imilar to computer 
terminals , for these courses . Additionally , several large corporations in 
Omaha are using a spec ial pr ivate telephone networ k offered by the MCI 
Corporat ion to interconnect them for telephone service with their off ices in 
other parts of the country . MCI baa contracted with the cable television 
system to use the ir inst itutional network to interconnect these corporate 
off ices with the MC I  satell ite upl ink on the outskirts of the city .  This 
i nstitutional network utilizes the .... •headend• fac ility as the res idential 
network upon which the school systems are interconnected . 

To ass ist in commun icat ing the status of a.aha ' a  s ituat ion for purposes of 
reconstitution of the government , the cable system operator switches through a 
data channel from the res idential cable system to the MC I uplink ao that the 
terminals in the Omaha publ ic schools can be used to send telex-type messages 
to the surviving c ity of Colorado Spr ings , where the remnants of the federal 
government now res ide . 

Th is scenar io is only s lightly futur istic , in that both the education 
service and the MCI interconnect ion are currently in the test ing phase in th e 
c ity of Omaha by the city ' s  cable televis ion operator . 

7 .  Joint Plann ing Interconnection Issues Involving CATV After the MFJ 

Under the proposed ATiT d ivestiture agreement , every local communicat ions 
area served by Bell will be par titioned into what are called LATA& ( local 
access and transport areas ) . Pr om the point of view of the Bell Operat ing 
Companies (BOCa ) , each LATA will encompass an area of local voice and data 
commun icat ions c i rcuits that will interface with a long-haul network at a 
particular node called a •point of presence . •  Every long-haul common carrie r 
who wished to do bus iness with a LATA must establ ish a point of presence 
with in each LATA . In general , one would ant ic ipate that each LATA would 
contain more than one cable televis ion system headend (poss ibly operated by 
different cable televis ion system operators ) .  Ultimately , one envisions a 
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nat ional network of  multiple , local-service prov iders interconnected at point s 
o f  presence with multiple , long-haul service providers .  

It ia interesting to cons ider the compet itive pos itions of provider s o f 
local services under th is scenario. The BOCa and the cable system operators 
will be regulated on a franchise basis by local author ities baaed on loca l 
service . Providers such aa d ig ital termination service ( DTS)  operators will 
be regulated by federal author it ies ( the PCC ) baaed on the ir use of radio 
s pectrum. The d ichotQa¥ may well g ive one operator an advantage over the 
other operator for certain local services and should probably be examined from 
the viewpoint of the cr iter ia for both fair compet ition and NS/BP . In any 
case , joint planning between such compet ing ent ititiea will be diff icult . 

Fr om the point of view of the NCS , it would seem moat advantageous to have 
network interconnect ion standards def ined ao that multiple , local 
comaunicat iona carr iers are interconnected with mult iple , long-haul carr iers J 
with a common approach to system total end-to-end interconnection and retry in 
the event of failure of a s ingle leg in the system . We can conjecture that 
this cr iter ion would imply a s ignall ing standard under wh ich multiple , loca l 
commun icat ion paths are explored for connect ivity as well as mult iple , 
long-haul commun icat ion paths . One impl icat ion of such a strategy is that th e 
s ignall ing capabil ity be distr ibuted and implemented at the local or ig inat ion 
point because the facilities of multiple carr iers ( for both local and 
long-h aul commun icat ions ) will be involved in the path retry algor ithms . The 
def inition of such a cross-car r ier s ignalling strategy is moa t properly a 
s ubject for joint plann ing among var ious local and long-haul system operators 
aa well as equipment manufacturer s .  

Another area in which joint planning is a necess ity is that of 
comaun icat ions protocols as funct ions of the type of commun icat ions system 
used . FOr example , although content ion access protocols such as CSMA/CD are 
known to be eff icient on cable televis ion commun icat ions systems , these 
content ion protocols are known to be very ineffic ient on satellite 
commun icat ions systems . A joint plann ing act ivity to standard ize thes e 
convers ion algor ithms between these var ious protocols is a necess ity . 

The interconnect ion of numerous nat ional communicat ions aytems is i n  need 
o f  attent ion . We would expect that the voluntary use of agreed-upon nat ional 
interconnect ion standards could occur via the same mechanism that ach ieves 
•enforcement •  of nat ional s tandards for computer systems input/output 
inter face protocols . That is , government procurement of equ ipment and use o f  
facilit ies would depend on the carr ier and equ ipment manufacturer ' s  adherence 
to agreed-upon standards . In return , the federal government should make use 
of all fac i l ities that conform to the nat ional standards , so as to encourage 
the availability of mult iple sources of equ ipment and fac i l i t ies to both 
government and industry as well . 

Th ere are two impor tant points to keep in mind when cons ider ing the 
interconnect ion of cable televis ion systems to other communicat ions systems i n  
the context o f  NC S  obj ect ives : ( 1) Most of the capital investment for cable 
televis ion systems will be made in the 1980 ' s .  Thus it is poss ible through 
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quick action to affect greatly the facilities to be put into place .  ( 2 ) Ther e 
i s  a s trong mot ivation for cable operators to develop and exploit data 
communications services because of the commitments for capital expenditure s 
c urrently required to win new cable television franchises . Thus cable 
operators will be willing to cooperate with and , indeed , to stimulate 
activities leading to interconnection of their facilities with those of other 
communications systems operators . 

8 .  Pind inss and Recommendations Involving CATV 

a .  Pindings 

1 .  Cable televis ion systems have the potent ial of becoming alternat ives 
or complements to telcos for local d istr ibution services , and market forces 
exist that may encourage this to happen . 

2 .  Little or no embedded plant will require replacement for th is to occu r 
because of the inherent two-way capability of cable systems constructed s ince 
about 197 5 and to be constructed . 

3 .  S ince moat of the investment to implement such local-loop capabilities 
baa Y•t to be made , the nature of the resulting systems can be strongly 
influenced by planning done now . Th is planning may not be constrained by 
issues of embedded plant and exist ing interfaces to the extent it  is for th e 
telcos . 

b .  Recommendat ions 

1 .  The cable televis ion industry should be integrally involved in any 
joint plann ing activities relative to NS/EP needs . 

2 .  Once the NCS establishes cr iter ia for telecommunications systems 
relative to NS/EP requirements , spec ific stud ies should be conducted to 
determine if there are preferred cable televis ion system des igns for meeting 
the requirements . 
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BOCa 
CA'N 
CB 
CCIR 
CC I'l"l' 
C I-2 
CPE 
CSMA/CD 
CVSD 
DTS 
EMP 
FCC 
FDM 
GSAT 
IES 
I/0 
I 'l'U  
LATA 
MFJ 
NCS 
NSDD 
NS/EP 
NSTAC 
occ 
PD 
PBX 
PSN 
sec 
TDMA 
TEL STAR 
TVRO 
OS ITA 
VAC 
WE STAR 

APPENDIX 

GLOSSARY OF ACRONYMS 

Bell Operat ing Companies 
cable televis ion 
cit izen ' s  band 
Internat ional Consultat ive Committee on Rad io 
International Consultat ive Committee on Telephony and Telegraphy 
Computer Inqu iry Two 
customer premises equipmen t 
carr ier-Sense Mult iple Access with Collis ion Detection 
continuously var iable-s lope delta modulat ion 
d ig ital terminat ion service 
electromagnet ic pulse 
Federal Comaun icat ions Commiss ion 
frequency-d ivis ion mult iplex ing 
satell ite communicat ions system ( to be ) owned and operated by GTB 
Industry Executive Subcommittee 
input/output 
In ternational Te lecommun icat ions Onion 
local access and transport area 
Modif icat ion of Final Judgment 
Nat ional Commun icat ions System 
Nat ional Secur ity Dec is ion Direct ive 
national secur ity/emergency preparednes s 
Nat ional Secur ity Telecommun icat ions Advisory Committee 
other common car r iers 
pres ident ial d irect ive 
pr ivate branch exchang e 
public switched network 
spec ialized common car r ie r s  
t ime d ivis ion mult iple access 
satellite commun ications system ( to be ) owned and operated by ATiT 
televis ion rece ive only 
u .s. Independent Telephone Association 
value-added carr ier 
satellite commun ications system owned and operated by western Union 
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